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COVID-19: coronavirus infectious disease 2019.
SARS: severe acute respiratory syndrome.
SARS-CoV: severe acute respiratory syndrome 
coronavirus (2002).
SARS-CoV-2: severe acute respiratory syndrome 
coronavirus 2 (2019).

Main

Following the health emergency regarding the new 
SARS-CoV-2/COVID-19 to limit its spread, the 
sanitization of environments, devices, and objects has 
become imperative, in addition to individual protection 
and prevention measures. This applies not only to the 
clinical, industrial and public sector but also to beauty 
and health professionals and their work environments, 
i.e. beauty centers (beauticians, hairdressers, make-up 
artists), gyms (personal trainers, slimming professionals), 
professional ambulatories or functional rehabilitation 
centers (physiotherapists, physio-aesthetic specialists 
and non-invasive aesthetic medicine operators).
Numerous disinfection and sanitization methods, 
including heating sterilization  [1], ultraviolet 
germicidal irradiation (UVGI)  [2], and chemical 
disinfectants  [1,  3,  4], have been proposed for work 
environments and surfaces but also for all kinds of 
fomites  [5], including furniture, work devices, non-
disposable work tools, and clothing to prevent and 
eradicate the spread of the new coronavirus responsible 
of the SARS-CoV-2 related-disease. Among these, in 
recent months, there has been particular attention to 
devices that generate ozone for this purpose [6] and so 
it is useful to ask if ozone can also be effective on the 
novel SARS-CoV-2.

Ozone is a gas formed by molecules made up of 3 
oxygen atoms (O3) and has the characteristic of being a 
powerful oxidizing agent. Thanks to this property it has 
proven to be highly effective in killing bacteria, fungi 
and molds [7, 8] and inactivating viruses [6, 9].
Ozone can, therefore, be used for the treatment of 
potentially contaminated surfaces, water, and ambient 
air thanks to its powerful germicidal effect on a wide 
spectrum of microorganisms, while it has been shown 
that on porous materials, such as textiles, it is less 
effective  [10], unlike disinfection with UV lamps 
(UVGI) that are more effective on these materials  [9]
(Fig. 1). Recently, it was reported that ozone treatment 
can be also a widely accessible and effective method for 
the disinfection of personal protective equipment (PPE) 
for both healthcare workers and patients for safe re-use 
in times of shortage [11].
Ozone created by various kinds of devices, such as 
ozone generators or electrostatic air purifiers, can reach 
every corner of the environment of a single room or a 
larger space, depending on the device, without leaving 
any poisonous residue. The effectiveness of ozone in 
treating microorganisms, especially bacteria and viruses 
is related to various factors, i.e. ozone concentration, 
the temperature of the environment, humidity of the 
environment and exposure time [14] (Fig. 2).
It was shown that after 30 seconds of in vitro 
direct exposure to ozone, 99 percent of the viruses 
are inactivated  [13]. Although this evidence is of 
considerable importance, outside of the laboratory 
models, there are various parameters that influence the 
time required to obtain the same result. First of all, it was 
seen that the inactivation of 99% of viruses by ozonation 
requires its spread at concentrations higher than those 
necessary for the bacteria  [9,  14]. A longer exposure 
time, about 30 minutes, is necessary for the treatment of 
the surfaces of the environment (surface viruses), while 
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for any viral particles suspended in the air (airborne 
viruses) 8-10 minutes are enough to remove 99.9% of 
them [17]. Viruses in water are more susceptible to ozone 
inactivation and short contact time, about 1 min or little 
more, are sufficient to inactivate 99% of them [9, 18].
Virus inactivation is complicated by two factors. The first 
is the presence or not of an envelope: in fact, it seems 
that enveloped viruses are more sensitive to ozone than 
naked viruses  [1, 19]. The second factor is that highly 
related viruses may exhibit different response kinetics 
to the same biocide due to the variation of structural or 
genomic components  [16]. However, ozone has been 
shown to cause the inactivation of viruses by affecting 
various molecular targets. 
Capsid surface proteins, as well as membrane receptors 
present on enveloped viruses, are the first targets of 
ozone because it reacts directly with amino acids and 
functional groups of proteins. This leads to various 

consequences both on the structure of the virus, which is 
compromised, and on its infectious capacity because the 
specific viral receptors used by the virus to bind to host 
cells and invade them are altered. Furthermore, ozone 
damages the membranes of the enveloped viruses through 
peroxidation of phospholipids and generating numerous 
reactive oxygen species (ROS) capable of damaging also 
other viral macromolecules [9, 14, 20, 21]. In addition, 
ozone can inactivate viruses by causing damage to their 
genetic material, both DNA and RNA [14, 22]. The main 
mechanisms by which ozone acts on viruses, therefore, 
are due to the direct oxidation of various molecules and, 
indirectly, with the generation of ROS. 
Ozone was shown to be highly effective to inactivate 
the SARS virus, in fact, it shows an inactivation rate not 
lesser than 99% [12]. The novel SARS-CoV2 (2019), an 
enveloped virus like all other coronaviruses, shows 80% 
of genome sequence similarity to SARS-CoV (2002) 

Fig. 1. Disinfection and sanitization methods: differences between ozone, UV light and chemical disinfectants. The figure shows the main 
differences between ozone and UV light sanitization [1, 3, 4, 6, 10, 14-16].

Fig. 2. Effective ozone parameters on the microorganisms. The figure shows the ozone concentration (ppm) and time exposure (minutes) 
necessary to reduce the microbial load by 99% [7, 14, 17].
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and this suggests that ozone could be equally effective 
also on the novel coronavirus [12, 18].
In conclusion, although the existing scientific literature 
supports the effectiveness of ozone in the inactivation of 
viruses, there are very few studies about it on the SARS 
virus e not still a single study about its efficiency of 
inactivation on SARS-CoV-2. Therefore, in the absence 
of scientific literature, it is possible to assume that 
ozone is equally effective in inactivating SARS-CoV-2, 
however specific studies must be conducted to know 
also the ozone dose and effective exposure times.

Acknowledgements 

Funding sources: this research did not receive any 
specific grant from funding agencies in the public, 
commercial, or not-for-profit sectors.

Conflict of interest statement

The author is employed in the Prestige company and has 
received a salary also for the research activities for the 
preparation of this paper

References

[1]		 Castaño N, Cordts SC, Jalil MK, Zhang K, Koppaka S, Bick AD, 
Paul R, Tang SK. Fomite transmission and disinfection strate-
gies for SARS-CoV-2 and related viruses. 2020. https://arxiv.org/
abs/2005.11443

[2]		 Cutler TD, Zimmerman JJ. Ultraviolet irradiation and the mechanisms 
underlying its inactivation of infectious agents. Anim Health Res Rev 
2011;12:15-23. https://doi.org/10.1017/S1466252311000016

[3]		 Tseng C-C, Li C-S. Inactivation of viruses on surfaces by ultraviolet 
germicidal irradiation. J Occup Environ Hyg 2007;4:400-5. https://
doi.org/10.1080/15459620701329012

[4]		 Rabenau HF, Kampf G, Cinatl J, Doerr HW. Efficacy of various 
disinfectants against SARS coronavirus. J Hosp Infect 2005;61:107-
11. https://doi.org/10.1016/j.jhin.2004.12.023

[5]		 Vasickova P, Pavlik I, Verani M, Carducci A. Issues concerning 
survival of viruses on surfaces. Food Environ Virol 2010;2:24-34. 
https://doi.org/10.1007/s12560-010-9025-6

[6]		 Hudson JB, Sharma M, Vimalanathan S. Development of a 
practical method for using ozone gas as a virus decontami-
nating agent. Ozone: Sci Eng 2009;31:216-23. https://doi.
org/10.1080/01919510902747969

[7]		 Najafi MBH, Khodaparast MHH. Efficacy of ozone to reduce mi-

crobial populations in date fruits. Food Control 2009;20:27-30. 
https://doi.org/10.1016/j.foodcont.2008.01.010

[8]		 Li C-S, Wang Y-C. Surface germicidal effects of ozone for 
microorganisms. AIHA Journal 2003;64:533-7. https://doi.
org/10.1080/15428110308984851

[9]		 Tseng C, Li C. Inactivation of surface viruses by gaseous ozone. J 
Environ Health 2008;70:56-63.

[10]	 Menetrez MY, Foarde KK, Schwartz TD, Dean TR, Betan-
court DA. An evaluation of the antimicrobial effects of gas-
phase ozone. Ozone: Sci Eng 2009;31:316-25. https://doi.
org/10.1080/01919510903043772

[11]	 Blanchard EL, Lawrence JD, Noble JA, Xu M, Joo T, Ng NL, 
Schmidt BE, Santangelo PJ, Finn MG. Enveloped virus inactivation 
on personal protective equipment by exposure to ozone. medRxiv 
2020. https://doi.org/10.1101/2020.05.23.20111435

[12]	 Zhou M. Ozone: a powerful weapon to combat COVID-19 out-
break. 2020. http://www.china.org.cn/opinion/2020-02/26/con-
tent_75747237_4.htm (accessed 09.05.20).

[13]	 Roy D, Wong PK, Engelbrecht RS, Chian ES. Mechanism 
of enteroviral inactivation by ozone. Appl Environ Microbiol 
1981;41:718-23. 

[14]	 Kim JG, Yousef AE, Dave S. Application of ozone for enhancing the 
microbiological safety and quality of foods: a review. J Food Prot 
1999;62:1071-87. https://doi.org/10.4315/0362-028x-62.9.1071

[15]	 Wickramatillake A, Kurukularatne C. SARS-CoV-2 human 
disinfection chambers: a critical analysis. Occup Med (Lond) 
2020;kqaa078. https://doi.org/10.1093/occmed/kqaa078

[16]	 Wigginton KR, Pecson BM, Sigstam T, Bosshard F, Kohn T. En-
viron Sci Technol 2012;46:12069-78. https://doi.org/10.1021/
es3029473

[17]	 Kowalski WJ, Bahnfleth WP, Whittam TS. Bactericidal effects of 
high airborne ozone concentrations on Escherichia coli and Staph-
ylococcus aureus. Ozone: Sci Eng 1998;20:205-21. https://doi.
org/10.1080/01919519808547272

[18]	 Shin GA, Sobsey, MD. Reduction of norwalk virus, poliovirus 1, 
and bacteriophage ms2 by ozone disinfection of water. Appl Environ 
Microbiol 2003;69:3975-8. https://doi.org/10.1128/aem.69.7.3975-
3978.2003

[19]	 Dennis R, Cashion A, Emanuel S, Hubbard D. Ozone gas: scientific 
justification and practical guidelines for improvised disinfection us-
ing consumer-grade ozone generators and plastic storage boxes. J 
Sci Med 2020;2(1). https://doi.org/10.37714/JOSAM.V2I1.35

[20]	 Wigginton KR, Kohn T. Virus disinfection mechanisms: the role 
of virus composition, structure, and function. Curr Opin Virol 
2012;2:84-9. https://doi.org/10.1016/j.coviro.2011.11.003

[21]	 Schentag JJ, Akers C, Campagna P, Chirayath P. Sars: clearing the 
air. In: Institute of Medicine (US) Forum on Microbial Threats; 
Knobler S, Mahmoud A, Lemon S, et al., editors. Learning from 
SARS: preparing for the next disease outbreak: workshop summary. 
Washington (DC): National Academies Press 2004. https://www.
ncbi.nlm.nih.gov/books/NBK92445

[22]	 Victorin K. Review of the genotoxicity of ozone. Mutat Res 
1992;277:221-38. https://doi.org/10.1016/0165-1110(92)90045-B

Received on May 20, 2020. Accepted on July 1, 2020.

Correspondence: Luigi Cristiano, Medical Biotechnology, Prestige – Aesthetic and Medical Biotechnologies Research Unit, Frazione Penna 
62/M, 52028 Terranuova Bracciolini (AR), Italy - Tel. +39 0559705141  - E-mail: prestige.infomed@gmail.com / luigicristiano@libero.it

How to cite this article: Cristiano L. Could ozone be an effective disinfection measure against the novel coronavirus (SARS-CoV-2)? J Prev 
Med Hyg 2020;61:E301-E303. https://doi.org/10.15167/2421-4248/jpmh2020.61.3.1596

© Copyright by Pacini Editore Srl, Pisa, Italy

This is an open access article distributed in accordance with the CC-BY-NC-ND (Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International) licen-
se. The article can be used by giving appropriate credit and mentioning the license, but only for non-commercial purposes and only in the original version. For further 
information: https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en

https://arxiv.org/abs/2005.11443
https://arxiv.org/abs/2005.11443
https://doi.org/10.1017/S1466252311000016
https://doi.org/10.1080/15459620701329012
https://doi.org/10.1080/15459620701329012
https://doi.org/10.1016/j.jhin.2004.12.023
https://doi.org/10.1007/s12560-010-9025-6
https://doi.org/10.1080/01919510902747969
https://doi.org/10.1080/01919510902747969
https://doi.org/10.1016/j.foodcont.2008.01.010
https://doi.org/10.1080/15428110308984851
https://doi.org/10.1080/15428110308984851
https://doi.org/10.1080/01919510903043772
https://doi.org/10.1080/01919510903043772
https://doi.org/10.1101/2020.05.23.20111435
http://www.china.org.cn/opinion/2020-02/26/content_75747237_4.htm
http://www.china.org.cn/opinion/2020-02/26/content_75747237_4.htm
https://doi.org/10.4315/0362-028x-62.9.1071
https://doi.org/10.1093/occmed/kqaa078
https://doi.org/10.1021/es3029473
https://doi.org/10.1021/es3029473
https://doi.org/10.1080/01919519808547272
https://doi.org/10.1080/01919519808547272
https://doi.org/10.1128/aem.69.7.3975-3978.2003
https://doi.org/10.1128/aem.69.7.3975-3978.2003
https://doi.org/10.37714/JOSAM.V2I1.35
https://doi.org/10.1016/j.coviro.2011.11.003
https://www.ncbi.nlm.nih.gov/books/NBK92445
https://www.ncbi.nlm.nih.gov/books/NBK92445
https://doi.org/10.1016/0165-1110(92)90045-B
mailto:prestige.infomed@gmail.com
mailto:luigicristiano@libero.it
https://doi.org/10.15167/2421-4248/jpmh2020.61.3.1596
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en


E304

J PREV MED HYG 2020; 61: E304-E312

https://doi.org/10.15167/2421-4248/jpmh2020.61.3.1530

 OPEN ACCESS   

Introduction

The World Health Organization (WHO) described 
Coronavirus 2019 (COVID-19) as a public health 
emergency. The international concern of COVID-19 
is more in comparison to Severe Acute Respiratory 
Syndrome (SARS), which previously was pandemic in 
2003  [1]. Coronaviruses are important pathogens that 
can affect the lower respiratory tract in humans and 
can cause diseases ranging from a simple cold to severe 
infection with up to 50% lethality [2]. The COVID-19 is 
a highly contagious infectious disease and one infected 
person can infect an average of three other people  [3] 
which is higher than that for SARS (1.7-1.9) and MERS 
(<  1), suggesting that SARS-CoV-2 has a greater 
potential for being outbreak. Evidence suggests that there 
are many similarities between COVID-19 and SARS. 
About 79.5% of the similarities in the genome sequence 
of these two viruses have been reported [4]. COVID-19 
can spread in the community more easily than MERS 
and SARS because of the less severe clinical picture of 
it  [5]. Although the disease is mild in most people, in 
some patients, especially those with other underlying 
diseases, there may be a respiratory failure, arrhythmias, 

shock, Kidney failure, cardiovascular damage, or liver 
failure  [6, 7]. Currently, there is no effective antiviral 
treatment for the disease and only supportive care may 
be helpful [7] The case fatality rate (CFR) of COVID-19 
was reported to be 3.8% but it can differ in patients 
who have comorbidities  [8]. The CFR of COVID-19 
is lower than that of SARS and that of MERS[5]. The 
most common symptoms are fever, cough, and myalgia 
or fatigue  [9]. Although the clinical symptoms of the 
disease are nonspecific, understanding the symptoms is 
essential. Patient with fever and upper respiratory tract 
symptoms with lymphopenia or leukopenia should be 
considered as suspected  [9] Patients may present with 
diarrhea a few days before the fever. A slight number of 
patients may report a headache  [10]. Diarrhea is more 
common in SARS [5].
Combining the results of studies that have focused on 
the prevalence of COVID-19 related symptoms could 
be helpful in the best identification and diagnosis of 
infection. Because of the importance of symptoms in 
the identification of COVID-19 infection the current 
study was aimed to estimate the prevalence of Clinical 
Symptoms of COVID-19 in a systematic review and 
meta-analysis.

Introduction. COVID-19 is an emerging infectious disease. The 
study about features of this infection could be very helpful in bet-
ter knowledge about this infectious disease. The current system-
atic review and meta-analysis were aimed to estimate the preva-
lence of clinical symptoms of COVID-19 in a systematic review 
and meta-analysis.
Methods. A systematic review using Medline/PubMed, Scopus, 
and Google scholar has been conducted. In the current systematic 
review and meta-analysis, the articles published in the period Janu-
ary 1, 2020, to April 2, 2020, written in English and reporting clini-
cal symptoms of COVID-19 was reviewed. To assess, the presence 
of heterogeneity, the Cochran’s Q statistic, the I2 index, and the tau-
squared test were used. Because of significant heterogeneity between 

the studies the random-effects model with 95% CI was used to calcu-
late the pooled estimation of each symptom prevalence.
Results. The most common symptoms in COVID-19 patients 
include: Fever 81.2% (95% CI: 77.9-84.4); Cough: 58.5% (95% 
CI:  54.2-62.8); Fatigue 38.5% (95% CI: 30.6-45.3); Dysp-
nea: 26.1% (95% CI: 20.4-31.8); and the Sputum: 25.8% (95% 
CI: 21.1-30.4). Based on the meta-regression results, the sample 
size used in different studies did not have a significant effect on the 
final estimate value (P > 0.05).
Conclusions. Considering the main symptoms of COVID-19 such 
as Fever, Cough, Fatigue, and Dyspnea can have a key role in 
early detection of this disease and prevent the transmission of the 
disease to other people.
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Materials and methods

Eligibility criteria
All articles published in the period January 1, 2020, to 
April 2, 2020, written in English and reporting clinical 
symptoms of COVID-19 was reviewed. Review articles 
as well as articles that lacked original data or reported 
incomplete data were excluded.

Information sources and search strategy
We conducted a systematic review using Medline/
PubMed, Scopus and Google scholar. The following 
search terms used: “Clinical features”, “COVID-19”, 
“coronavirus disease 2019”, “coronavirus disease-19”, 
“2019 novel coronavirus disease”, “severe acute 
respiratory syndrome coronavirus”, “clinical symptoms”, 
“clinical characteristics” and “clinical manifestations”. 
The searches were concluded by April 2, 2020, and 
two researchers independently assessed search results. 
References of related papers were also searched for 
other relevant articles to enhance the search strategy.

Study selection
After performing the search strategy some records were 
excluded because of Duplicates and unrelated. After that, 
the records screened based on abstracts and titles. The 
full text of related articles was then assessed according 
to the inclusion and exclusion criteria. Observational 
studies that reported clinical symptoms were included in 
the meta-analysis.

Data collection process and data items
Data including the type and date of publication, 
country, the sample size, age, and clinical symptoms 
of COVID-19 were extracted independently by two 
authors. A third person checked the article list and data 
extractions to ensure there were no duplicate articles and 
also resolved discrepancies about study inclusion.

Assessment of methodological quality
To assess the study quality of the case series studies 
the Institute of Health Economics (IHE) was used [11]. 
Also, the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) checklist for 
observational studies was used assessment quality of the 
cross-sectional and cohort studies. 

Meta-regression analysis
To assess the effect of sample size on pooled estimations 
the meta-regression analysis was used. 

Statistical approach
To assessment, the presence of heterogeneity, the 
Cochran’s Q statistic, the I2 index, and the tau-squared 
test were used. Due to the difference in the age of patients, 
we perform subgroup analyzes in different age groups. 
Because of the presence, the significant heterogeneity 
between the studies the random-effects model with 

95% CI was used to calculate the pooled estimation of 
symptoms prevalence. The data were analyzed using 
stata version 11.0.

Results 

In the current systematic review and meta-analysis, 
54  studies that estimated the symptoms related to 
COVID-19 were included in the final analysis (Tab. I). 
After searching PubMed and Google Scholar electronic 
databases, 1,498 possibly relevant articles were 
identified; 1,397 articles were removed due to unrelated 
to study purpose and duplication. Of the remaining 
101 articles, 45 were excluded after screening based on 
abstract and title and 2 articles removed because of lack 
of needed information. Finally, 54 articles were included 
in the final meta-synthesis (Fig. 1).

Tab. I. Characteristics of the included studies on effective factors on 
mortality COVID-19, 2020. 

Id First author Country Design
Sample 

size
1 Dawei Wang [12] China Case series  138
2 Chaolin [13] China Cross-sectional 41
3 Chen [14] China Cross-sectional 99
4 Chung [15] China Cross-sectional 21
5 Chen [16] China Cross-sectional 29
6 Wang [12] China Cross-sectional 138
7 Kui [17] China Cross-sectional 137
8 Chang [18] China Cross-sectional 13

9
COVID-19 team 
Australia [19]

Australia Cross-sectional 15

10 Li et al. [20] China Case series 24
11 Feng [21] China Case series 21
12 Zhang [22] China Case series 9
13 Feng [23] China Case series 15
14 Wang [24] China Cross-sectional 34
15 Xiaobo[25] China Cross-sectional 52

16
Jiong Wu 
et al. [26]

China Cross-sectional 80

17
Zonghao Zhao 
[27]

China Cross-sectional 77

18 Wen Zhao [28] China Cohort study 77
19 Wenjie Yang [29] China Cohort study 85
20 Matt Arentz [30] USA Case series 21
21 Ying Huang [31] China Retrospective 36

22
G Jian-ya Lei Liu 
[32]

China Retrospective 51

23 Tao Chen [4] China Cohort 274
24 jin Zhang [33] China Cross-sectional 242
25 Shijiao Yan [34] China Retrospective 168
26 Jian Wu [35] China Retrospective 80
27 Yang Xu [36] China Retrospective 69
28 Fei Zhou [37] China Retrospective 191

29
Zenghui Cheng 
[38]

China Retrospectively 11

30 Youbin Liu [39] China Retrospective 291
31 Yanli Liu [40] China Retrospective 109

continues
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According to the results of the analysis, the most 
common symptoms in patients with coronavirus include:
•	 Fever 81.2% (95% CI: 77.9-84.4); 
•	 Cough: 58.5% (95% CI: 54.2-62.8); 
•	 Fatigue: 38.5% (95% CI: 30.6-45.3); 
•	 Dyspnea: 26.1% (95% CI: 20.4-31.8); 
•	 and the presence of Sputum: 25.8% (95% CI: 21.1-

30.4). 
Other results are shown in Table II and Figure 2. Figure 2 
presents the pooled estimation of some symptoms among 
COVID-19 patients. 

Meta-regression analysis 
Based on the meta-regression results, the sample size 
used in different studies did not have a significant 
effect on the final estimate value (P > 0.05). 
The distribution of the estimated prevalence of 
different symptoms according to sample sizes as 
shown in Figure 3.
The diagrams below show the percentage distribution 
of symptom estimation based on the volume of 
different samples. 
Based on these charts, the estimated amount of chest 
pain, cough, dyspnea, hemoptysis, and fever with 
decreasing sample size showed a decreasing trend, 
while other symptoms showed an increasing trend 
with increasing sample size. 

Fig. 1. PRISMA Flow Diagram for included studies in the current meta-analysis.

Tab. I. Characteristics of the included studies on effective factors on 
mortality COVID-19, 2020.

32 Yonghao Xu [41] China Retrospective 45
33 Lang Wang [42] China Cohort 339
34 Zhichao Feng [43] China Cohort 141
35 Guo-Qing Qian [44] China Retrospective 91

36
BarnabyEdward 
Young [45]

Singapore Case series 18

37 Ying Wen [46] China Retrospective 417
38 Jiaqiang Liao [47] China Retrospective 46
39 Xu Chen [48] China Cohort 291
40 Penghui Yang [49] China Cohort 55
41 Jie Liu [50] China Retrospective 64
42 Hang Fu [51] China Cross-sectional 52
43 Heshui Shi [52] China Cross-sectional 81
44 Wei Zhao [53] China Retrospective 101
45 Hua Fan [54] China Cohort 47
46 Ling Hu [55] China Retrospective 323
47 X. Zhao [56] China Cross-sectional 80
48 Zhaowei Chen [57] China Retrospective 89
49 Huijun Chen [58] China Retrospective 9
50 Rachael Pung [59] Singapore Retrospective 17
51 Wanbo Zhu [60] China Retrospective 116
52 Xiaoping Chen [61] China Retrospective 123
53 W. Guan [62] China Cross-sectional 1,099
54 Xi Xu[ 63] China Retrospective 90

follows
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Discussion 

The COVID-19 is a new highly contagious infection that 
threatens people of all countries [64].
The clinical presentation of COVID-19 is wide, from 
asymptomatic infection to severe fatal diseases [14] 
Considering the shortage of diagnostic kits around the 
world this systematic review seems necessary, to find 
the clinical presentation of COVID-19 and using them in 
early diagnosis of this infection [13]. Unfortunately, there 
is no treatment for this virus, and patients’ treatment is 
just focused on supportive care. On the other hand, the 
limited number of critical care centers and mechanical 
ventilation in the world culminates in high concern 
for the health care system [7]. To date, over 1,607,912 
cases have been reported worldwide and from different 
countries [65]. To deal with such an emerging infectious 
disease, there an urgent need to identify and determine 
factors associated with the evolution of the disease and its 
outcomes. In this Systematic Review and Meta-Analysis 
study, we reported the clinical symptoms of COVID-19. 
Although the 2019-nCoV sequence is not the same as 
the other two viruses (SARS-CoV and MERS-CoV) that 
were pandemic in 2003 and 2012, respectively, they are 
somewhat similar in pathogenesis [66, 67]. Cytokines 
may play a role in human coronavirus infection. Indirect 
evidence suggests that in the second phase of 2019-nCoV 
infection: high fever, pneumonia, and hypoxemia occur 
despite a significant reduction in viral load [68]. In this 
systematic review and meta-analysis study, the clinical 
symptoms of COVID-19 were examined to provide a 
better understanding of the disease. The most common 

symptoms were fever and, cough, and fatigue that was 
consistent with the general symptoms of a viral infection 
and pneumonia. Similar to previous studies [25, 62], the 
present study showed that fever in 81.2% of cases, cough in 
58.5% of cases, and fatigue in 38.5% of cases. Fever is the 
most common symptom in patients with COVID-19, but 
not all patients had fever [13, 69]. The fever is an alarming 
sign of the disease, vomiting, and fever (above 39 degrees) 
are usually associated with more severe illness and more 
length of stay in the hospital. Fever is less common in 
COVID-19 than in SARS and MERS [34, 70]. Therefore, 
more attention should be paid to COVID-19 patients who 
do not have fever as a source clue of infection, and if the 
surveillance system relies only on fever in patients, then 
some patients will be missed [71]. Diarrhea, myalgia, 
hemoptysis, and sore throats were less common symptoms 
in this review, these results were similar to those obtained 
for other viruses, such as SARS and MERS [26]. This may 
indicate that COVID-19 can also be classified as a similar 
infection to SARS and MERS infection, which targets 
the cells of the lower respiratory tract system. Although 
nasopharynx is theoretically the first organ infected 
with the COVID-19, a recent study [13] showed that 
infected individuals rarely show present upper respiratory 
symptoms at the onset of the infection. This suggests that 
the virus mostly targets the cells of the lower respiratory 
tract cells [72]. Research and clinical findings suggest that 
SARS-CoV-2 may be colonized in the nasopharynx but 
the immune system cannot identify COVID-19 in the early 
stages. Therefore, the virus can be removed from the body 
with its through natural reactions, including sneezing and 
runny nose. This demonstrates the importance of accurately 

Tab. II. The prevalence of different symptoms among COVID-19 patients according to age groups.

Symptom
Number 

of studies
Sample

size
Pooled estimation I2

(%)
P T2

< 40 years of old > 40 years of old Total
Chest 
tightness

14 1,967
8.1

(3.7-12.6)
20.1

(9.6-30.6)
17

(13.1-25.4)
96.8 < 0.001 0.01

Cough 54 6,380
53.5

(44.3-62.7)
61.2

(56.3-66.1)
58.5

(54.2-62.8)
91.7 < 0.001 0.02

Diarrhea 36 4,995
3.5

(2.1-4.9)
8.6

(6.5-10.6)
7.6

(5.9-9.2)
83.9 < 0.001 0.001

Dyspnea 27 3,388
8.8

(2.6-15)
31.4

(24-38.7)
26.1

(20.4-31.8)
97.4 < 0.001 0.02

Fatigue 22 3,803
30.5

(21.9-39.1)
38.6

(29.9-47.2)
38.5

(30.6-45.3)
95.5 < 0.001 0.02

Fever 53 5,298
78.1

(73.3-82.8)
83

(79.1-86.9)
81.2

(77.9-84.4)
92.6 < 0.001 0.01

Hemoptysis 9 1,998
1.9

(0-4.6)
1.8

(0.008-2.9)
1.7

(0.008-2.6)
46.9 < 0.001 0.05

Headache 34 5,129
9.2

(5.4-13.1)
9.5

(7.1-12.0)
9.5

(7.5-11.6)
88.7 < 0.001 0.002

Myalgia 37 4,676
19

(14-23.9)
19.4

(14.9-24.0)
20.1

(16.5-23.7)
91.5 < 0.001 0.009

Shortness 
of breath

13 1,828
17.3

(3.6-30.1)
19.3

(11.2-27.5)
18.5

(12-24.9)
93.3 < 0.001 0.01

Sore 
throat

29 3,906
15

(9.6-20.4)
14.5

(10.9-18.2)
15

(12.1-18.0)
86 < 0.001 0.004

Sputum 
production

28 3,677
21

(15.4-26.7)
28

(22-34.1)
25.8

(21.1-30.4)
91 < 0.001 0.01
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identifying COVID-19 symptoms at admission. Especially 
considering that studies have suggested the possibility 
of transmission of the disease by a healthy carrier [73]. 
This may be one of the reasons why COVID-19 is more 
contagious than SARS. 
On the other hand, the lower incidence of early respiratory 
symptoms may be due to the presence of a pathogenic 
latency of SARS-CoV-2. Although gastrointestinal 
symptoms, especially diarrhea, were rare in the current 
study, the results of a study have shown that the SARS-
CoV-2 virus can be isolated from the fecal samples of 
patients with gastrointestinal symptoms [74]. In another 

study, the SARS-CoV-2 virus has been isolated in a rectal 
swab of patients whose RT-PCR test results were negative 
with a throat swab sample [44]. Therefore, simultaneously 
sampling from throat and rectal may be useful, especially 
in patients with gastrointestinal symptoms. This review 
has some limitations which should be considered when 
interpreting the results. Most of the available studies for 
inclusion are from China. However the present study was 
done without any language restrictions and based on a 
comprehensive search strategy, only English electronic 
databases were searched; thus, it is likely that some related 
non-English papers have been missed.
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Fig. 2. The forest plots of some symptoms among COVID-19 patients.
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Figure2- the forest plots of some symptoms among COVID-19 patients 
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Figure2- the forest plots of some symptoms among COVID-19 patients 
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Fig. 2. The forest plots of some symptoms among COVID-19 patients.
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Fig. 3. The distribution of estimated prevalence of symptoms according to different sample sizes (the X and Y axes are the sample size and 
estimated prevalence respectively).
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Conclusions

Due to the rapid spreading of this infection, the lack 
of diagnostic tools, and limited intensive care units in 
the world, the use of other factors such as the clinical 
features of COVID19 can serve to give early warning for 
the appropriate interventions and decrease the number of 
death of COVID-19. So considering the main symptoms 
of COVID-19 such as Fever, cough Fatigue and Dyspnea 
can have a key role in early detection of this disease.
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Introduction

On January 30th 2020, the WHO declared the international 
outbreak of the new coronavirus SARS-CoV-2 as a public 
health emergency of international concern, as provided 
for in the international health regulation of 2005 [1].
The Severe Acute Respiratory Syndrome (SARS) is known 
to be a “High Consequence Infectious Disease (HCID)” 
also called Infectious Disease of High Consequence 
(IDHC), i.e. a disease which poses a significant threat to 
human health. Patients affected by such diseases usually 
develop severe symptoms and require a high level of 
assistance with death rates that may be quite high [2].
The Apulia Region, starting from January 31st, under a 
decree from the Ministry of Health, established a regional 
Task Force for the management of the infectious outbreak; 
the Task Force arranged the “Operational protocol for the 
management of suspected COVID-19 cases in Apulia” 
and, after the cases reported in Lombardy and Veneto, 
the “COVID-19 Operational plan, Apulia Region”. By 
the Order of the Regional Government No 172, dated 
6 March 2020, within the meaning of Article 11 of D. Lgs. 
No 1/2018 and to transpose the Measures provided for 
in the Document Civil protection operational measures 
for the management of the epidemiological outbreak 
of COVID-19 as referred to in the note of the Head of 
Civil Protection Department – Coordinator of OCDPC 
Interventions No. 630/2020 prot. n. COVID/001656 of 
3 March 2020, the regional Crisis Unit is established to 
take actions and measures, as specifically identified in 
the above-mentioned Document [3].

The scenario of the clinical condition of patients at national 
level is influenced by the fact that it has not yet been 
classified in all Regions and Autonomous Provinces in a 
standardised manner in accordance with the provisions of 
COVID-19 Surveillance, since the structured processing 
of such data is still under preparation. The assessment 
provided by the Italian Institute of Health updated to April 
2nd reported that the clinical condition was available only 
for 39,884 cases, of which 2,360 (5.9%) asymptomatic, 
5,587 (14.0%) paucisymptomatic, 5,155 (12.9%) with 
symptoms whose severity level was not specified, 17,085 
(42.9%) with mild symptoms, 8,494 (21.3%) with severe 
symptoms requiring hospitalisation, 1,203 (3%) with 
clinical picture of critical illness requiring hospitalisation 
in Intensive Care Units [4]. 
From Apulia epidemiological bulletin, updated to 7 April 
2020 [5], it was found that out of 2,514 confirmed 
cases, 938 were in isolation (known in 1,646 cases), 
708  hospitalized (known in 1,646 cases), 209 deceased 
(known in 1,779 cases) and 168 recovered (known in 
1,779 cases). According to the recent literature, the 
clinical process evolution of hospitalized patients has 
shown that 10-20% of patients are hospitalized in a RICU 
(Respiratory Intensive Care Unit), 3-10% are intubated, 
2-5% died [6]. 
The number of hospitalized patients in Apulia (which 
“in large percentage” are the potential patients to 
be discharged) is the reason because of we have 
developed a dedicated project-pathway. It is an original 
organizational model for improving patient safety and 
quality care inside and outside the hospital.

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) 
is the microorganism responsible for the aggressive Coronavirus 
Disease (COVID-19) pandemic. During the such pandemic, dis-
charge and community reintegration of patients are critical phases 
in guaranteeing public health. A review of the international and 
Italian experiences that represent the best available evidence was 
carried out, mainly focusing on the precise allocation of tasks and 
related responsibilities. The report provides a proposal for a sys-
tematic management pathway dedicated to COVID-19 patients. 
The original result is a logigramme to guide health practitioners 
on discharge and community reintegration of COVID-19 patients. 

To standardize clinical attitudes helps in ensuring quality of care 
and patient safety, should be a core element even during a pub-
lic health emergency. The logigramme suggests, after discharge, 
14 days of further isolation with regular health monitoring and, 
finally, the execution of a nasopharyngeal swab for identification 
of SARS-CoV-2 viral RNA. Home-cared patients should be placed 
on 7 days of further isolation after at least 2 negative RT-PCR 
tests for respiratory tract samples (nasopharyngeal swab). The 
logigramme is already used in the Department of Prevention - 
Local Health Agency of Lecce (Apulia) but it will be updated 
according to the latest research findings. 
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Actually, as recommended by ECDC (European Center 
for Disease Prevention and Control), we answered to 
a strategic clinical governance requirement: define 
the “state of discharge” of patients according to the 
“checklist for the designated treatment facility for HCID 
case (s)” [2].

Purpose and objectives

The mission of the National  –  and therefore 
Regional  –  Healthcare System is to guarantee a “fair 
and appropriate” quality of healthcare. The review of the 
discharge letters of COVID-19 patients from hospital 
units showed the presence of a widely diversified 
de-hospitalization attitude: in case of discharge as a 
consequence of two negative swabs as recommended by 
Italian Ministry of Health [7] or with one negative swab and 
one unknown, it is recommended a 14-days long fiduciary 
isolation, whose follow-up is entrusted to general medicine 
doctors; instead, in other cases, it is simply recommended 
observing common precautionary measures. 
It is necessary to standardize the COVID-19 patients 
discharge from the hospital, in order to have both a 
systemic (shared at a regional level) and a systematic 
perspective and to ensure the healthcare safety.
The final objective of this work is to assess, promote 
and spread guidelines dedicated to the management of 
COVID-19 patients, home-cared or hospitalized ones 
(from hospital discharge to community reintegration).
These guidelines have been developed and calibrated 
based on currently available national and international 
experiences and best evidences. We have developed 
a procedure to be used as a decision support for all 
Healthcare Professionals involved in the COVID-19 care 
system (home cared patients and hospitalized ones). 
This procedure could be reviewed in accordance with 
progressive scientific updates.

Focus on RT-PCR test performed  
using swabs

The most commonly used and reliable test for diagnosis 
of COVID-19 has been the RT-PCR test performed using 
nasopharyngeal swabs or other upper respiratory tract 
specimens, including throat swab or, more recently, saliva.
In most individuals with symptomatic COVID-19 
infection, viral RNA in the nasopharyngeal swab as 
measured by the cycle threshold (Ct) becomes detectable 
as early as day 1 of symptoms and peaks within the first 
week of symptoms onset. Positivity starts to decline by 
week 3 and subsequently becomes undetectable.
The virus persists longer with higher load and peaks later 
in the respiratory tissue of patients with severe disease 
and the duration of the virus was significantly longer in 
men than in women, and significantly longer in patients 
older than 60 years than younger ones [8].
In some cases, viral RNA has been detected by RT-PCR 
even beyond week 6 after the first positive test. A few 

cases have also been reported positive after 2 consecutive 
negative PCR tests performed 24 hours apart [9]. 
The evidence of the extrapulmonary detection of 
viral RNA in both symptomatic and asymptomatic 
subjects is an interesting element from a clinical and 
epidemiological point of view. 
Zou et al. 2020 report that the viral load of asymptomatic 
patients was similar to symptomatic ones, indicating 
a transmission potential of asymptomatic or pre-
symptomatic patients. The study reports that patients 
with few or no symptoms had modest levels of detectable 
viral RNA in the oropharynx for at least 5 days [10].
However, we know that a positive PCR outcome reflects 
only the detection of viral RNA and does not necessarily 
indicate presence of viable virus [11].
Further studies, such as culture of SARS-CoV-2, 
should be carried out to investigate the actual potential 
infectiousness.
It has been reported that several cases recovered from 
COVID-19 tested positive for SARS-CoV-2 after 
discharge (re-detectable positive, RP) but the clinical 
characteristics, significance and potential cause of RP 
patients remained unknown [12].
Four patients with COVID-19 who met criteria for 
hospital discharge or discontinuation of quarantine in 
China (absence of clinical symptoms and radiological 
abnormalities and 2 negative RT-PCR test results) had 
positive RT-PCR test results 5 to 13 days later [13].
In literature there is also a study regarding the case of 
an asymptomatic discharged patient with SARS-CoV-2 
nucleic acid retested positive. Although no scientific 
evidence demonstrated that a discharged patient who 
had repeated SARS-CoV-2 nucleic acid positive could 
be infectious to others, these clinical experiences after 
discharge arouse concern regarding the present discharge 
standard of COVID-19 [14].
All these evidences justify the need for particular attention 
in management during the community reintegration of 
COVID-19 patients to protect public health. 

International review of COVID-19 patients 
discharge 

In order to discharge clinically recovered patients, the 
WHO, CDC and ECDC recommend the collecting of 
two respiratory swabs at least 24 hours apart from each 
other [15-17].
The ECDC reports that, current criteria for discharge 
COVID-19 patient include both resolution of symptoms 
and laboratory evidence of SARS-CoV-2 clearance 
from the upper respiratory tract. Criteria should be 
reviewed according to the local context [18]. The current 
international criteria for discharge are summarised in the 
table written by ECDC [17].
According to some scientifically tested references, under 
unspecified conditions (“if suitable”) home care could 
be performed in symptomatic patients who no longer 
require hospitalization [19].
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On March 24th the CDC clarified that, when clinically 
indicated, COVID-19 patient can be discharged from 
a health care facility. For such patients, a discharge 
does not require that they meet CDC criteria for the 
discontinuation of COVID-19 transmission-based 
precautions (TBP) [20].
CDC guidelines provide a possible dual “destination” for 
discharged COVID-19 patients. For the patient discharged 
home the discharging facility should consider the home’s 
suitability for assuring patient’s isolation and patient’s 
ability to adhere to home isolation recommendations. 
Isolation should be maintained at home if the patient 
returns home before discontinuation of TBP.
For the patients discharged to Long-term Care (LTC) 
or Assisted Living Facilities there are three possible 
scenarios: 
1.	 when TBPs are still required transferred COVID-19 

patients should go to a facility with adequate personal 
protective equipment and an ability to adhere to 
infection prevention and control recommendations for 
the care of COVID-19 patients. Preferably, the patient 
would be placed at a facility that has already cared for 
COVID-19 cases, in a specific unit designated to care 
for COVID-19 residents; 

2.	 transferred COVID-19 patients for whom TBPs have 
been discontinued but continue to have persistent 
symptoms of COVID-19 (e.g., a persistent cough) 
should be placed in a single room and be restricted to 
their room; 

3.	 transferred COVID-19 patients for whom TBPs have 
been discontinued and the symptoms have resolved do 
not require further restrictions. 

ECDC technical report suggests criteria to be considered 
when deciding whether a confirmed COVID-19 case can 
be safely discharged from hospital or released from home 
isolation: the most important factors are the existing 
capacity of the healthcare system, laboratory diagnostic 
resources, and the ongoing epidemiological situation.
“COVID-19 patients may be discharged from hospital 
and moved to home care (or other types of non-hospital 
care and isolation structures) based on: 
•	 clinical criteria: e.g. no fever for > 3 days, improved 

respiratory symptoms, pulmonary imaging showing 
obvious absorption of inflammation, no hospital care 
needed for other pathology, clinician assessment;

•	 laboratory evidence of SARS-CoV-2 clearance in 
respiratory samples; 

•	 2 to 4 negative RT-PCR tests for respiratory tract 
samples: nasopharynx and throat swabs with sampling 
interval ≥ 24 hours. Testing at a minimum of 7 days 
after the first positive RT-PCR test is recommended 
for patients that clinically improve earlier; 

•	 serology: appearance of specific IgG when an 
appropriate serological test is available”.

The scientific report suggests, after discharge, 14 further 
days of isolation with regular health monitoring (e.g. 
follow-up visits, phone calls) if, and only if, the patient’s 
home is equipped for patient isolation and the patient 
takes all necessary precautions that we call “self-control” 
(e.g. single room with good ventilation, face-mask, 

reduced close contact with family members, separate 
meals, good hand sanitation, no outdoor activities) in 
order to prevent further spread of SARS-CoV-2 and to 
guarantee public health [17].
The Ministry of Health and Family Welfare, Government 
of the People’s Republic of Bangladesh proposed a 
“Revised Discharge Policy for COVID-19” and the 
classification of the patients based on clinical severity: 
mild/very mild/pre-symptomatic cases; moderate cases 
admitted to dedicated COVID Health Centre (Oxygen 
beds); severe cases including immunocompromised 
(HIV patients, transplant recipients, malignancy). Only 
for the last two categories RT-PCR test is required before 
discharge [21].

National and regional contextualization: 
Lecce’s clinical pathway for hospital 
discharge and community reintegration

By now, in the existing procedures for the management 
of hospital discharge in Italy (in particular in Veneto [22] 
and Liguria [23]) the presence or absence of symptoms 
or clinical recovery is considered a critical element in 
the decision-making procedure. 
Tuscany [24] has developed some guidelines to manage 
the path of the COVID-19 patients inside and outside 
the hospital. These guidelines are considered valid 
and shareable since the positivity/negativity of the 
nasopharyngeal swab is considered fundamental.
Unless there are conditions of absolute unavailability 
to adopt laboratory support, it is considered essential to 
use a “test-based strategy” focused on the execution of 
the pre-discharge Nose-Pharyngeal swab. SARS-CoV-2 
RNA is isolated in only 32% of Oropharyngeal Swabs 
(OP), which is significantly lower if compared to 63% 
of Nasopharyngeal Swabs (NP) [25].
The positive RNA amount reaches the target peak 7-10 
days after the onset of symptoms in the upper respiratory 
tract specimens and subsequently it decreases constantly, 
while in the lower respiratory tract specimen it remains 
higher for 3 weeks after the onset of the disease [26]. 
WHO  [27] and CTS (Italian scientific and technical 
committee)  [28] recommend using NP as standard 
diagnostic approach.
Based on the research of international and national 
sources, the following step-by-step pathway dedicated 
to the COVID-19 patient during hospital de-escalation 
and discharge is proposed.
For hospital de-escalation of patients who no longer 
need (clinical criterion) assistance in Intensive Care, it 
is expected that:
1.	 if positivity to SARS-CoV-2 persists (ascertained with 

a positive result for the presence of SARS-CoV-2 in 
NP swabs) but clinical stabilization exists (ordinary 
definition criteria), it is expected transferring to a 
COVID-19 normal block hospitalization; 

2.	 if negative for SARS-CoV-2 (ascertained with a 
negative result for the presence of SARS-CoV-2 in 
2 NP swabs collected at least 24 hours apart) but in 
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need of medical assistance, it is required transferring 
to a NO COVID-19 ordinary hospitalization block; 

3.	 if prolonged respiratory assistance is needed, it is 
required: respiratory rehabilitation in a structure with 
a dedicated COVID-19 area in case of persistence 
of SARS-CoV-2 positivity (ascertained with a 
positive result for the presence of SARS-CoV-2 in 
NP-swabs); or respiratory rehabilitation in a NON 
COVID-19 structure in case of persistence of SARS-
CoV-2 negativity (ascertained with a negative result 
due to the presence of SARS-CoV-2 in 2 NP-swabs 
collected at least 24 hours apart).

The development of a set of clinical indicators of “clinical 
stabilization” is based on the statistical evaluation of 
the frequency of evidence of the signs related to the 
symptoms presented by COVID-19 patients: 
1.	 anosmia and ageusia seem to be part of important 

symptoms and clues for the diagnosis of COVID-19, 
mostly in the early stage of the disease [29, 30]; 

2.	 fever often present with non-constant frequency in 
different cohorts of patients. Despite this COVID-19 
cannot be excluded, even if fever is not present; 

3.	 gastrointestinal symptoms, about 10% of patients 
develop gastrointestinal symptoms (nausea and/
or diarrhoea), before the insurgence of fever and 
dyspnoea [31];

4.	 silent hypoxia. In particular elderly can develop 
hypoxia even in absence of dyspnoea symptoms [32].

Recent studies report that COVID-19 could present a 
broader clinical spectrum characterized by the absence 
of any symptoms to heart, digestive tract or Ear-Nose-
Throat (including anosmia and ageusia) manifestations 
and by the presence of peculiar skin manifestations [33].
Physical examination is usually non-specific [6].
Discharge criteria (clinical  +  test-based) proposed by 
Toscana Region [24] that are considered as sharable are 
the following: 
1.	 at least 48 hours of apyrexia; 
2.	 saturation level ≥ 94% (≥ 90% for chronic patients) 

in ambient air from at least 48 hours or P/F (PaO2/
FiO2) in ambient air > 300 from at least 48 hours RR 
(Respiratory Rate) < 22 at rest; 

3.	 two negative nasopharyngeal swabs collected 
24  hours apart and negative test for SARS-CoV-2 
before hospital discharge.

Such criteria have to be fulfilled in order to proceed with 
the next steps of the clinical path dedicated to the patient 
who required hospitalization for COVID-19 treatment.

The logigramme: a community 
reintegration protocol for COVID-19 
patients

We reported the protocol we have developed and already 
applied (Figs. 1, 2):
•	 If the patient’s discharge to his own home is possible:

1.	 hospital doctor suggests home isolation for 14 
days;

2.	 hospital doctor sends the discharge letter to 
DPHCM (Department of Public Health and 
Community Medicine). The letter specifies that 
home isolation is suggested and also clarify that 
the follow-up will be managed by the GP (General 
Practitioner);

3.	 the DPHCM requires that COVID-19 patients 
have to self-isolate at home, following the already 
existing operating modes prior to evaluation with 
NP swab in case of symptomatic patients, at the 
end of the isolation period.

	 During the follow-up the communication between 
GP e DPHCM is constantly guaranteed.

•	 In case of patient discharge at long-term care facility: 
1.	 the hospital doctor suggests home isolation for 

further 14 days under the control of the long-term 
care facility. As specified in a local document 
Apulia’s document [34] it’s necessary to provide 
that the facility satisfies technical-logistic-
structural requirements;

2.	 hospital doctor sends the discharge letter at 
DPHCM; the letter explicit that home isolation is 
required and that the DPHCM is responsible for 
the follow-up phase (also specifies the fields of 
competence and clinical management dependent 
on the GP);

3.	 the DPHCM requires that COVID-19 patients 
have to self-isolate at home, following the already 
existing operating modes prior to evaluation with 
NP swab in case of symptomatic patients, at the 
end of the isolation period.

	 During the follow-up the communication between 
GP, long-term care facility and DPHCM is constantly 
guaranteed.

•	 Lastly, for the patient that did not need hospitalization 
and that has been managed at his own home, 
community reintegration follows the process as 
below:
1.	 DPHCM makes the decision of the home isolation 

up to clinical resolution, following the already 
existing operating modes;

2.	 DPHCM is responsible for the follow-up during 
the home isolation period, as indicated by 
ministry guidelines;

3.	 the patients, during the follow-up communicate to 
the GP and DPHCM the insurgence of symptoms 
for the fulfilments of respective competences;

4.	 DPHCM orders the execution of NP swab 
following the pre-set criteria (14 days after the 
first day of isolation and 7 days after the first day 
in absence of symptoms);

5.	 DPHCM activates 7 further days of home 
isolation after at least 2 negative RT-PCR tests for 
respiratory tract sample (NP swab); 

6.	 DPHCM requires that COVID-19 patients have 
to self-isolate at home, following the already 
existing operating modes, after 7 days from the 
result of two consecutive negative SARS-CoV-2 
NP swabs (collected 24 hours apart).
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Fig. 1. Logigramme to safe community reintegration for home cared COVID-19 patient.
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	 The present pathway could be implemented by integrating 
the serological tests that are now available: they are 
fundamental in finding the virus and for conducting the 
epidemiologic evaluation of viral diffusion, but as OMS 
recommends [35] further evidence is needed about their 
performances and operational utility before their use for 
the SARS-CoV-2 diagnosis [36].

Conclusions

Since COVID-19 is a novel disease, guidance by scientific 
and globally shared evidence is often unavailable: it is 
necessary to urge and promote standardized behavior.

We potentially provide a practical and feasible solution to 
satisfy the need for an optimal community reintegration 
for COVID-19 patients.
The leading idea is sharing a tool of COVID-19 patients 
management, overcoming certain limitations that have 
conditioned the present care system.
The logigramme based on a systematic review is already 
used in our local area: step by step it explains what we 
do and how we do it.
The punctual and rigorous description of tasks and 
related responsibilities should have significant impact 
on single patient’s outcome and public health too.
The real effects of logigramme implementation will be 
studied and analyzed in the second phase of our study 

Fig. 2. Logigramme to safe discharge and community reintegration for hospitalized COVID-19 patient.
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according to the outcome of ongoing studies about viral 
clearance.
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Introduction

The novel corona virus (SARS-CoV2) which was first 
reported in Wuhan, China has engulfed the world in fear [1] 
World Health Organization declared the COVID-19 as 
a pandemic on March 11, 2020  [2]. Many countries had 
nation-wide lockdown including India, halting most 
economic activity leading to unemployment, displacement 
of migrant workers and loss of livelihood. The pandemic 
has created an unprecedented public health problem 
and has overwhelmed healthcare systems globally  [3]. 
Medical and research communities are still discovering 
the enigmatic COVID-19 which manifests not only as 
Acute Respiratory Illness but also with a wide variety of 
dermatological, neurological, cardiac, gastrointestinal, 
and ocular symptoms; and guidelines for prevention and 
treatment are evolving each day [4-9]. The isolation, socio-
economic disruption, uncertainty and fear of contagion have 
led to a mental health crisis which is being acknowledged 
worldwide  [10]. Individuals who are worried about 
infection with the virus may not get adequate care due to 
disruption of mental health services during the pandemic.

The “worried well” are unwell too

A term ‘worried well’ is often used for persons who are 
relatively healthy but consider themselves as affected or 
likely to be affected. In present pandemic these are the 
persons who test negative or may not fit into the definition 
of a ‘suspect’. In addition to these individuals, patients 
with illness anxiety disorder, panic disorder, generalised 
anxiety disorder, depression, somatic symptom disorder, 
and obsessive compulsive disorder may not get access 

to mental health services. Our medical training and 
biomedical model of disease approach is compounded 
by the burden of keeping abreast with newer technical 
guidelines. This leads to suboptimal attention to the 
psycho-social factors and patients being told, “it’s all in 
your head”. As a result vicious cycle consisting of poor 
patient satisfaction and doctor shopping is set-off and this 
itself be detrimental in the present pandemic situation.
People in quarantine who are not equipped with self-care 
and coping strategies feel lonely, socially isolated and may 
find it difficult to handle the parallel ‘infodemic’  [11]. 
This leads to poor sleep and nutrition, lack of exercise, 
substance abuse, excessive usage of internet, and social 
media [12-14]. Moreover, the images of body bags piling 
up in hospitals or news of death in their own district/
state are threatening stimuli which give rise to unpleasant 
emotions of fear and anxiety. The precariousness of 
the current scenario, isolation, unhealthy lifestyle and 
overload of ambiguous information leads to chronic stress. 
This may act as a trigger for health anxiety in susceptible 
individuals or may worsen pre-existing mental health 
conditions. In severe conditions extreme health anxiety 
can even drive a patient towards committing suicide. 

Understanding health anxiety:  
cognitive behavioural model 

Threat cues can activate the dysfunctional schemas which 
are irrational assumptions and beliefs from an earlier 
experience. Once these schemas are activated every event 
and stimuli in the environment get coloured by these. 
Some have schemas of being painfully aware, especially 
grief, even after death; and that they can tempt fate by 

The novel corona virus (SARS- CoV2) pandemic has created 
an unprecedented public health problem and a mental health 
crisis looms ahead. The isolation, socio-economic disruption, 
uncertainty and fear of contagion have led to a spike of health 
anxiety in the general public. Individuals with health anxi-
ety may get dismissed as the “worried well” in this pandemic 

due to disruption of mental health services and inability of 
healthcare systems to understand the psychosocial factors 
in the background. Education of general public, training of 
healthcare workers in cognitive behavioural model of health 
anxiety and timely referral to mental health professionals in 
severe cases is need of the hour.
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thinking too positively. Individuals may see ‘worrying’ in 
a positive light and believe it will prevent negative events 
from happening or ward off danger and end up evoking 
more negative scenarios in their mind. These schemas 
once activated can in turn lead to misinterpretations of 
bodily symptoms, negative thoughts, and anxiety  [15]. 
Individuals may pay undue attention to ever growing list 
of symptoms of COVID-19, become hyper-vigilant to 
internal and external body processes and any benign bodily 
sensation may be perceived as a symptom. Moreover, 
symptoms arising from stress, insomnia, withdrawal from 
alcohol, etc. may get ignored. The uncertainty surrounding 
the pathophysiology, incubation period, mode of infection, 
testing, and treatment of this novel illness is intolerable 
for such individuals [9, 16, 17]. Repeated worrying about 
how to not get infected and being more preoccupied 
with worries can reduce actual vigilance from the threat. 
Patients may even start doubting the competency of the 
doctor and endanger the fragile therapeutic relationship 
brought on by repeated reassurance seeking behaviour. 
Anxiety in turn leads to specific behaviours which 
are unhelpful and maintain the vicious cycle of health 
anxiety  [15]. They may even repeatedly search internet 
for information, examine bodily fluids such as sputum 
and faeces; measure temperature, pulse rate and blood 
pressure; or go for repeated medical consultations. Some 
may develop avoidance behaviour and isolate themselves 
from family members, avoid revealing their symptoms to 
others, or even skip medical appointments fearing they 
might test positive for COVID-19 or be put in quarantine. 
This can lead to safety behaviours of self-medication 
which can even harm if not in appropriate dose [18].
Pre-existing mental illness, poor experience with 
healthcare systems in past, childhood sexual 
abuse, familial conflicts, marital discord, and other 
environmental factors can make an individual susceptible 
to develop these cognitive distortions. Certain personality 
factors such as perfectionism (“My body should not 
have any symptoms”), rigidity in thinking, neuroticism 
(predominant negative emotions), high harm avoidance 
(leading to unhelpful safety behaviours), and anxiety 
sensitivity (tendency to interpret anxiety symptoms as 
signals of catastrophic physical illness) may increase 
vulnerability of individuals [15].

Recommendations to address  
health anxiety and the ‘worried well’

A fine balance is required between communicating 
public health response and stigma mitigation; and our 
experience in HIV has a lot to teach. Education and 
awareness campaigns targeting general public using all 
possible channels of communication can break the chain 
of misinformation. Stigma reduction strategies to reduce 
the clout of dread around individuals infected with the 
virus are need of the hour [19]. All healthcare workers 
especially in triage areas and fever clinics should be 
trained about health anxiety. Empathetic listening and 
attention to psycho-social factors may allay fears. People 

who are in quarantine should be given access to tele-
counseling services and timely referral to psychiatrists 
in case of severe health anxiety or suicidal ideation. Self-
care strategies in general public, relaxation techniques 
such as breathing and muscle relaxation exercises should 
be offered to all people in quarantine. Mindfulness 
meditation can help individuals to be more self-aware 
and accept their bodily sensations in a non-judgmental 
fashion. Cognitive behavioural therapy (CBT) is useful 
psychotherapeutic option in which individuals are 
encouraged to journal their behaviours of checking for 
bodily sensations, searching health related information 
on internet and reassurance seeking behaviours. They 
are also trained to challenge their thoughts related to 
their health and made to generate alternative thoughts. 
With increased penetration of the internet, even in rural 
areas, internet based CBT for Health Anxiety can be 
rolled out on an accelerated basis with significant cost 
benefits [20]. 
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Background 

Tuberculosis (TB) remains the leading cause of death 
due to an infectious disease among adults worldwide. 
Currently, tuberculosis causes more than 10 million 
cases globally, resulting in approximately 1.5 million 
deaths each year [1]. The global distribution of the dis-
ease is widely heterogeneous. The lowest rates are most-
ly registered in high-income countries, including most 
Western European countries, Canada, the United States 
of America, Australia and New Zealand. 
The epidemiology of TB in low-incidence countries 
(<  10 cases per 100,000 inhabitants per year) is char-
acterized by a low transmission rate in the population 
at large, and this has progressively declined over recent 
decades.
Europe’s TB burden is among the lowest in the world, 
and overall notifications in most countries have been de-
creasing over the last five years [2].
Many efforts have been made in recent years to eradi-
cate TB, particularly through the detection and active 
management of TB cases. This strategy alone, however, 
is not enough to eliminate TB. In order to successfully 
break the chain of infection and disease, an integrated 
strategy  [3,  4] that includes LTBI management is re-
quired. 
In addition, it is estimated that approximately 1.7 billion 
people globally (a fourth of the world’s population) are 
infected with Mycobacterium tuberculosis (MT) [5]. 

In this regard, as most new TB cases are the result of re-
activation of LTBI rather than a recent primary infection, 
the enhancement of LTBI screening and treatment strate-
gies is well recognized as a key driver of TB elimination, 
especially in areas of low TB prevalence. 
The incidence of active cases is concentrated among 
vulnerable groups, hard-to-reach populations and cross-
border migrants. One of the most complex challenges in 
this area is to identify population subgroups with a high 
incidence/prevalence of TB. Today, prioritized strategies 
in low-incidence countries must therefore be geared to-
wards targeted interventions in these populations, with 
the aim of identifying and treating infections promptly 
rather than managing cases of TB disease. 
It is well known that the transmission of MT is more 
likely in confined environments where population den-
sity is high, such as healthcare facilities, shelters for the 
homeless, long-term care facilities, and community set-
tings such as schools and workplaces. The concentration 
of active TB cases in congregate settings engenders a 
greater risk of transmission of MT among those who fre-
quent these settings. The presence of vulnerable popu-
lations in high congregate settings might constitute one 
of the worst scenarios, especially in non-healthcare set-
tings. As defined by the CDC, a congregate setting is an 
environment where a number of people reside, meet or 
gather in close proximity for either a limited or extended 
period of time [6]. The aim of the present study was to 
provide an overview of the literature on the epidemiol-

Countries where the incidence of Tuberculosis (TB) is low display 
a low transmission rate in the general population, and this rate 
has progressively declined in recent decades; however, TB epide-
miology has shown a shift of the disease burden from the general 
population to specific populations at higher risk, such as vul-
nerable individuals and hard-to-reach groups. In low-incidence 
countries, preventive and therapeutic strategies must therefore be 
geared towards targeted interventions in these populations, with 
the priority being to promptly identify and treat latent tuberculosis 
infection (LTBI) rather than manage infectious cases. One of the 
most complex challenges in this area is to identify population sub-
groups with increased incidence/prevalence of LTBI/TB. 

The aim of this study was to provide a concise overview of the 
main studies and available evidence concerning the epidemiol-
ogy of TB and LTBI in non-healthcare congregate settings, with 
specific emphasis on studies conducted in occupational settings 
and workplaces. 
Recognizing settings at increased risk might contribute to elimi-
nating TB in low-incidence countries, a challenge which requires 
tailored responses. 
Occupational and preventive medicine has a major role to play 
in directing ad hoc policies and programs of LTBI surveillance. 
If TB is to be eradicated, it is essential to contain the seedbeds of 
infection: indeed, as long as a large reservoir of infected subjects 
exists, new active TB cases may arise at any time.
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ogy of TB and LTBI in non-healthcare congregate set-
tings, with specific emphasis on studies conducted in oc-
cupational settings or studies comparing the prevalence/
incidence rates of LTBI/TB in such settings with those 
recorded in the general population. 

Methods

An analysis of the literature by means of a method that 
simplifies the components of a systematic search  [7] 
formed the basis of the rapid overview of evidence pre-
sented in this study. Medline and Embase electronic 
databases were searched for articles published between 
January 2000 and December 2019 that reported epide-
miological data on TB/LTBI in congregate settings. The 
search was restricted to countries and territories with a 
low incidence of TB, as per the latest WHO data  [1], 
and to systematic reviews and meta-analyses of obser-
vational studies. The language was restricted to English 

and Italian. Our search contained the following terms: 
tuberculosis, LTBI, prison, congregate and occupational 
setting (tuberculosis OR TB OR latent tuberculosis in-
fection OR LTBI) AND ((congregate OR highly popu-
lated) OR (prisons OR correctional OR shelters)) OR 
(workplace OR occupational). Approval from the Ethics 
Committee was not required. 

Results

A total of 5,934 citations were screened. Subsequently, 
15 articles [8-22] fulfilled the eligibility criteria and 
were included (Fig. 1). 

Summary of studies included

A briefly summary of the studies included is reported in 
Table I.

Fig. 1. PRISMA 2009 flow chart of the literature search.
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Tab. I. Characteristics of studies included 

Setting Study 
population

LTBI 
epidemiology

TB 
epidemiology

Determinants Strategies to pursue

Baussano et 
al. [8]

Correctional 
facilities

N=31,336 
inmates

Incidence 26.4 
(IQR: 13.0-61.8)

Incidence 23.0 
(IQR: 11.7-36.1)

Inadequate 
nutrition, 

HIV prevalence, 
overcrowding

Education on early identification 
of TB and early case 
management, screening of 
inmates on arrival, isolation of 
TB cases are potentially effective 
measures

Kawatsu et 
al. [9]

Correctional 
facilities

NA Average 
prevalence 40.3%

NA Duration of 
incarceration, 

history of previous 
incarcerations were 

identified as risk 
factors for high LTBI 

prevalence

NA

Moreira 
et al. [10]

Correctional 
facilities

NA NA Prevalence <1% Transmission within 
the prison

Education on early identification 
of TB, early case management 
and appropriate treatment, 
screening of inmates on arrival, 
isolation of cases with positive 
smears

Lambert 
et al. [11]

Correctional 
facilities

n = 5878 
correctional 
employees 

and inmates

NA From 8 to 29 
every 100,000

Local jails, recent 
arrival from non-

low-incidence 
country

Systematic screening and 
treatment of LTBI and TB among 
correctional employees and 
inmates remain essential to TB 
prevention and control

Binswanger 
et al. [12]

Correctional 
facilities

n=81,610 
correctional 

officers

5.5% (range 
3.8-8.3%) of 
correctional 

facilities 
monitored 

reported at least 
one episode of 
cuti-conversion 

among 
employees

NA NA NA

Grenzel et al. 
[13]

Correctional 
facilities

n=110.393 
correctional 

facility 
workers

16% ([95% IC 10-
22%], I2=93,3%, 

p<0,001)

Incidence 
of active 

TB ranged 
from 0.61 to 
450/10,000 

LTBI-associated 
risk factors 

included duration 
of employment, 

older age, country 
of birth, current 

tobacco smoking, 
reported contact 

with prisoners, and 
BCG vaccination.

Systematic surveillance and 
infection control measures 
are necessary to protect these 
highly vulnerable workers. Need 
for infection control measures 
in such high-risk settings

Kunst 
et al. [14]

Reception 
centres 

for asylum 
seekers - 
Europe

Migrants 
and asylum 

seekers

Prevalence of TST 
positivity ranged 
between 27.8% 
and 44.9%, IGRA 
positivity ranged 
between 17.4% 

and 29%.

Incidence 
ranged 

between 26 and 
671 TB cases 

every 100,000

Country of birth, 
the reason for 
migration (e.g., 
asylum seekers), 

date of entry into 
the host country, 
factors favouring 
progression from 
LTBI to active TB

Recommend harmonising 
case definitions, reporting 
standards and policies for TB/
LTBI screening.

Lönnroth 
et al. [15]

Reception 
centres 

for asylum 
seekers - 
Europe

Migrants 
and asylum 

seekers

LTBI prevalence, 
with a pooled 

positivity of 45% 
on TST and 24% 

on IGRA.

NA Overcrowded 
settings, in both the 

country of origin 
and of destination, 

together with 
factors such as 
malnutrition, 
exposure to 

infectious cases and 
increased incidence 

of HIV.

Integrated strategies of early 
diagnosis and treatment, 
together with active inclusion in 
the social and cultural fabric

continues
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Correctional facilities

Baussano and colleagues [8] conducted a systematic re-
view to investigate the incidence and risk of LTBI and 
TB in prisons in various countries in comparison with 
the general population. The review included 23 original 
studies from the 1990s to 2010. Five studies from the 
US and one from Brazil assessed the incidence of LTBI 
in penitentiaries; n = 19 investigated the incidence of TB 
(n = 13 in low-incidence settings); n = 2 studies investi-

gated both the impact of infection and the disease. The 
estimated average annual incidence rate ratio (IRR) for 
LTBI was 26.4 (interquartile range [IQR]: 13.0-61.8); 
the IRR for TB was 23.0 (IQR: 11.7-36.1). The estimat-
ed median fraction (PAF%) of TB in the general popula-
tion attributable to exposure in prison settings was 8.5% 
(IQR: 1.9% -17.9%) and 6.3% (IQR: 2.7% -17.2%) in 
low-/middle-income countries.
Kawatsu and colleagues [9] carried out a systematic re-
view to investigate the incidence of LTBI among prison 

Tab. I. Characteristics of studies included

Setting Study 
population

LTBI 
epidemiology

TB 
epidemiology

Determinants Strategies to pursue

Bozorgmehr 
et al. [16]

Reception 
centres 

for asylum 
seekers - 
Germany

N=89,294 
asylum 
seekers

NA 3,47 (95% CI: 
1.78-5.73; I2 
= 94.9%; p 

<0.0001) every 
1,000

Country of origin, 
post-migration 

factors such 
as duration of stay in 

host country

Establish factors during 
migration and initial 
accommodation which may lead 
to higher transmission rates or 
re-activation of LTBI

Scotto et al. 
[17]

Reception 
centres 

for asylum 
seekers - 

Italy

NA Prevalence of 
positivity to 

the TST varied 
between 30 
and50%, of 

these, IGRA test 
positivity ranged 
from 26.5% to 

29.6%

Immigrants 
accounted for 
66% of new TB 
cases occurring 

in Italy

Country of 
birth, poor living 
conditions, poor 

nutrition

Emphasis on social protection 
and poverty- 
alleviation programmes

Bamrah
et al. [18]

Homeless 
sheltlers - 

USA

N=270,948 TB 
cases among 

homeless

NA Incidence 
ranged from 

36 to 47 every 
100,000

Difficulties regarding 
access to medical 
care, duration of 
contagiousness, 

delayed diagnosis

Identification and treatment of 
homeless persons with LTBI

Nava-
Aguilera et 
al. [19]

Homeless 
sheltlers

NA NA NA Belonging to an 
ethnic minority, 
being a native 
of the country, 

residing in an urban 
area, drug use, 

excessive alcohol 
consumption, 

previous 
incarceration, HIV, 
young age, male 

gender

Improvement of prevention and 
control strategies

Isler et al. 
[20]

Homeless 
sheltlers - 

Canada

N = 841 Prevalence of 
12.9%. The 

incidence of 
cuti-conversion 
ranged from 2.3 
to 3.5 per 100 

people per year.

NA Neither 
demographics 
nor workplace 

character-istics were 
associated with the 
incidence of con-

version

Improvement of TST screening 
and medical surveillance of 
shelter workers in a low-
incidence setting

Grenfell 
et al. [21]

Drug 
rehabilitation
communities 

– Europe 
& North 
America

NA Prevalence 
ranged from 17% 
to 52% in Europe; 
from 12% to 39 

in US

Prevalence 
ranged from 
0,5% to 66% 
with broad 

heterogeneity 
among studies

Male gender, long 
periods of injected 
substance abuse, 

HIV-negative 
status and TCD4+ 

lymphocyte values 
within normal range

Improve surveillance of TB and 
co-infections among people 
who inject drugs

Deiss 
et al. [22]

Drug 
rehabilitation
communities

NA Prevalence 
ranged from 10% 

to 59%.

NA Age and duration 
of drug abuse, 
homelessness, 

alcohol abuse and 
history of detention

Prompt identification of LTBI, 
successful treatment of LTBI and 
TB disease

NA, not applicable

follows
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inmates. They reported an LTBI incidence of 40.3% 
in countries with a low incidence of TB and 73.0% in 
countries with a medium/high incidence. The incidence 
of LTBI ranged from 5.9 to 6.3 per 100 inmates in coun-
tries with a low incidence of TB, while it was 61.8 per 
100 inmates in countries with a high incidence.
Moreira and colleagues  [10] conducted a systematic 
meta-analysis review that investigated the prevalence of 
TB among prison inmates between 1997 and 2016. Their 
study included n = 29 original articles regarding 2163 
cases of TB among inmates. The combined prevalence 
of TB among inmates was 2%. The prevalence among 
detainees from countries with a TB incidence between 0 
and 24 cases per 100,000 inhabitants was less than 1%. 
In countries with a TB prevalence of 25-99/100,000, the 
prevalence of TB among prisoners was reported to be 
3%; in countries with an incidence ≥ 300/100,000 inhab-
itant, the prevalence was reported to be 8%.
A study conducted in the USA by Lambert et al.  [11] 
found 299 cases of active TB among prison employees 
in 35 US states; 49% of the diagnoses were made at the 
onset of clinical symptoms, 31% of the diagnoses were 
incidental, 11% were made through occupational health 
surveillance, and 9% were made through contact investi-
gations of contagious cases. 
The study by Binswanger et al.  [12] was conducted in 
the USA on a population of 81,610 prison employees. 
Of the correctional facilities included in the study, 5.5% 
reported at least one episode of cuti-conversion to TST 
among employees. 
The systematic meta-analysis review by Grenzel et 
al.  [13] reported a prevalence of LTBI among prison 
workers in low-incidence countries of 16% ([95% CI 
10-22%], I2 = 93.3%, p < 0.001). The incidence of ac-
tive TB in low-burden countries ranged from 0.61 to 450 
every 10,000.

Reception centres for asylum seekers
Kunst and colleagues  [14] conducted a systematic re-
view of 46 studies to investigate the prevalence of LTBI 
and TB among migrants in the European context. The 
median yield of reported cases at the reception centres 
was 431 cases per 100,000 assessed. N = 20 studies that 
investigated screening for LTBI were included. Positiv-
ity (≥ 10 mm of intradermal hardening) to TST (inter-
quartile range) ranged between 27.8% and 44.9%, while 
Interferon Gamma Release Assay test (IGRA) positivity 
was found to be between 17.4% and 29%.
Lönnroth and colleagues [15] conducted a systematic re-
view to investigate the prevalence of TB among migrants 
in low-incidence countries. The authors reported that the 
absolute number of TB notifications in subjects born 
abroad increased in 14 of the 30 low-incidence countries 
in the period 2009-2015. They found that asylum seekers 
and refugees were at increased risk of TB, owing to the 
difficulties faced during migration, overcrowded condi-
tions in both the countries of origin and destination, and 
factors such as malnutrition, exposure to infectious cases 
and a higher incidence of HIV in these individuals.

Bozorgmehr and colleagues [16] investigated the screen-
ing data on asylum seekers in Germany from 1995 to 
2015 through a systematic meta-analysis. They reported 
that the prevalence of TB among asylum seekers was 
between 0.72 (95% CI: 0.45-1.10) and 6.41 (95% CI: 
4.19-9.37) per 1,000 subjects. The aggregate estimated 
prevalence of active TB cases in the studies included was 
3.47 (95% CI: 1.78-5.73; I2 = 94.9%; p < 0.0001) per 
1,000 asylum seekers.
In 2017, Scotto and colleagues [17] conducted a study 
on the incidence of TB among migrants in Italy in the 
period between 2000 and 2016. They reported that, in 
2014, 66% of new cases of TB were recorded in the mi-
grant population.

Homeless shelters
Bamrah and colleagues [18] conducted a study to ana-
lyse cases of active TB reported in the United States be-
tween 1994 and 2010. Overall, 270,948 active TB cases 
were reported in this time window, 16,527 (16.4%) of 
which occurred among homeless people.
A systematic review by Nava-Aguilera and col-
leagues  [19] revealed that recent transmission of TB 
was concentrated in some vulnerable population groups, 
including: ethnic minorities (OR 3.03, 95% CI: 2.21-
4.16); urban residents (OR 1.52, 95% CI: 1.35-1.72); 
drug abusers (OR 3.01, 95% CI: 2.14-4.22); alcohol 
abusers (OR 2.27, 95% CI 1.69-3.06); homeless persons 
(OR 2.87, 95% CI: 2.04-4.02); former prison inmates 
(OR 2.21, 95% CI: 1.71-2.86); HIV-infected subjects 
(OR 1.66, 95% CI: 1.36-2.05); and the young (OR 2.09, 
95% CI: 1.69-2.59).
Isler and colleagues  [20] investigated the results of an 
LTBI screening program for employees of homeless 
shelters in the Montreal metropolitan area between 1998 
and 2005. Both subjects who were cuti-positive (10 mm 
cut-off) at the start of the study and cuti-converted sub-
jects (10 mm cut-off) were included. The prevalence of 
subjects with TST positivity at the start of the study was 
12.9%. The incidence of cuti-conversion ranged from 
2.3/100 person-years to 3.5/100 person-years. The in-
cidence of cuti-conversion was not significantly associ-
ated with demographic or occupational items such as the 
type of employment.

Drug rehabilitation communities
A review by Grenfell and colleagues  [21] investigated 
the prevalence of LTBI and TB in intravenous drug us-
ers. In studies conducted in Europe, the prevalence of 
LTBI ranged from 17% to 52%, with a higher incidence 
in prison settings. In North America, intravenous drug 
users had an LTBI prevalence between 12% and 39%. 
The prevalence of active TB ranged from 0.5% to 66%; 
this wide heterogeneity among studies was due to dif-
ferences in the methods of detection and definition of 
active TB. 
Deiss and colleagues [22] also conducted a review inves-
tigating the prevalence of LTBI and TB in intravenous 
drug users. They reported that this vulnerable popula-
tion was at increased risk of both LTBI and TB, with 
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an observed prevalence of LTBI between 10% and 59%. 
Prolonged intravenous drug abuse and age proved to be 
associated with a higher prevalence of LTBI.

Brief final remarks

The studies mentioned, which were performed in coun-
tries with a low incidence of TB, provide a brief sum-
mary of the epidemiology of LTBI and TB in congregate 
settings and workplaces.
Adequate knowledge of up-to-date epidemiological data 
is a crucial first step in the risk assessment of occupa-
tional settings and a useful means of identifying reser-
voirs of TB infection at the community level, thereby 
contributing to the mapping of risk factors and the iden-
tification of groups at risk. 
Furthermore, such environments (e.g. prisons), are fre-
quently characterized by poor hygiene conditions, poor 
ventilation and a high prevalence of subjects at higher 
risk of active TB (e.g., drug abusers, alcoholics, immi-
grants from high-incidence areas for TB, individuals 
with HIV/AIDS, individuals with reduced access to care 
services). A lack of Infection and Prevention Controls 
(IPC) (e.g., administrative and environmental controls) 
in these settings may help to explain the increased risk 
of transmission of MT.
The heterogeneity of work environments makes it more 
difficult to assess the risk of LTBI, which is influenced 
by age and demographic structure, cultural factors, pop-
ulation density and migration patterns. Environmental 
factors, such as overcrowding and poor ventilation, have 
a direct impact on air exchange from person to person, 
which increases the likelihood of transmission.
Recognizing risk factors and settings at increased risk 
might contribute to eliminating tuberculosis in low-in-
cidence countries, a challenge which requires tailored 
responses. As LTBI is most often a prerequisite for the 
development of TB in immunocompetent individuals, it 
appears essential to identify, as early as possible, those 
who have been infected after proven or suspected expo-
sure to a case of contagious TB (pulmonary or laryn-
geal), in order to properly assess the risk of developing 
active TB and to implement preventive measures. Con-
tainment of the seedbeds of TB is essential in order to 
reach the goal of eliminating the disease: indeed, as long 
as a large reservoir of infected subjects remains, new ac-
tive TB cases may arise at any time. Given the estimated 
prevalence of LTBI and the current shortage of tests and 
treatments, a further major effort is required. This effort 
should include: a surveillance system, scaling up tar-
geted testing for LTBI in populations at risk, expanding 
short-term treatment regimens, involving both affected 
communities and medical service providers, and increas-
ing the healthcare personnel involved in implementation 
and supervision. Such efforts would greatly benefit from 
the development of new tools, such as tests that more ac-
curately assess the risk of reactivation as well as shorter 
LTBI treatment [23, 24]. 

In order to direct these efforts and make targeted choic-
es, an essential first step is to identify subjects with the 
highest risk of exposure, who should be targeted for LT-
BI testing; occupational medicine could play a key role 
in this activity. Strategies for risk assessment are based 
on: (I) the workplace environment (e.g. local epidemio-
logical and environmental features); (II) specific care 
activities performed; (III) risk factors for the increased 
likelihood of progression from LTBI to active disease. 
These key principles stress the role of occupational 
and preventive medicine in directing tailored policies 
for LTBI surveillance. Moreover, Occupational Health 
Surveillance programs, in close collaboration with the 
Departments of Prevention of the Local Health Authori-
ties, could aim to reduce losses at steps of LTBI cas-
cade of care, thereby enhancing the public health impact 
of proper diagnosis and treatment and contributing to 
achieving major results in terms of Public health.
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Introduction

Ovarian cancer (OC) and its predominant pathological 
subtype, referred to as epithelial OC, are considered the 
seventh leading cancer among women worldwide [1]. The 
incidence of OC was reportedly 24469 cases, of whom 
14,008 cases die due to the disease, in the USA (USA) in 
2018 [2]. OC imposes a high direct and indirect economic 
burden on the healthcare system and society [3]. 
Several risk factors such as genetic predisposition, older 
age at menopause, breast cancer, hormone replacement 
therapy (HRT), and environmental and lifestyle factors 
such as pollutant exposure and smoking are associated 
with increased incidence of OC [4-6]. Current advances in 
prevention strategies and molecular mechanisms are being 
utilized to improve women’s health outcomes and quality 
of life [7]. 
Several choices of treatment and prevention have so far been 
investigated to reduce OC in women. Hydroxymethylglutaryl-
coenzyme A reductase inhibitor, which is commonly called 
statin and is a cholesterol-lowering drug, is one of the 
promising drugs for OC [8]. This drug is widely used to treat 
and prevent hypercholesterolemia and to reduce the risk of 
coronary heart disease [9, 10]. 
Recent studies have reported that statin could reduce the 
risk of OC incidence  [11, 12] and also its post-diagnosis 

use can improve the survival of OC patients [11, 13-15]. In 
contrast, some studies have not reported any strong evidence 
on the protective effect of statins in reducing the risk of 
incidence [16-18] and mortality from OC [19-21]. 
Although the protective effects of statins against the 
onset of certain types of cancers have been proven, 
contradictory results have been reported by studies on the 
effects of statins on the incidence and mortality of OC, 
so that some investigations have considered statins as the 
protective agents [11, 13, 15], as risk factors [17, 22] and 
neutral [18, 21, 23]. There is not any definitive conclusion 
on the effects of Statins on the risk of incidence and 
mortality of OC. Undoubtedly, the results of meta-analysis 
studies can be helpful in this regard. Therefore, this meta-
analysis aimed to investigate the relationship between statin 
consumption and risk of OC to correlate the current reports 
on this association.

Methods

Data sources and search strategy
This meta-analysis was performed in accordance with 
PRISMA guideline (http://www.prisma-statement.org). 
An extensive systematic review was done on 15 July 2019 

Introduction. This systematic review and meta-analysis 
aimed to investigate the relationship between statin consump-
tion and risk of incidence of ovarian cancer (OC) and associ-
ated mortality. 
Methods. Computerized searches were conducted in three elec-
tronic databases (PubMed, Web of Science, and Scopus). Two 
calibrated authors performed the publications selection, data 
extraction, and quality assessment of the selected publications. 
The quality of the included articles was evaluated using the 
Newcastle-Ottawa Scale (NOS) for observational studies, and 
Jadad criteria for randomized clinical trials (RCTs). The elec-
tronic searches retrieved 2272 titles/abstracts. After the deletion 

of duplicate publications, 2030 titles/abstracts were assessed. 
Eighteen articles were included. 
Results. Meta-analysis demonstrated that risk ratio (RR) of the 
association between statin consumption and OC incidence was 
0.88 (95% CI = 0.75-1.03, P = 0.109). Patients receiving statin 
were less likely to die than those who did not receive statin, 
with a statistically significant association [RR = 0.76 (95% CI 
0.67-0.86, P = 0.0001)]. There was no evidence of publication 
bias in examining the association between statin consumption 
and the risk of incidence and mortality from OC. 
Conclusions. This study determined that statin use reduced 
the incidence risk of OC and significantly increased the sur-
vival in OC patients. 
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in PubMed, Web of Science (ISI) and Scopus databases. 
The main and MeSH keywords below were used to conduct 
the search: ((statin*) or ((“hydroxymethylglutaryl-CoA 
reductase”) or (“HMGCoA reductase”) and (inhibitor*))
or (anticholesteremic) or (simvastatin) or (rosuvastatin) 
or (pravastatin) or (atorvastatin) or (fluvastatin) or 
(cerivastatin) or (pitavastatin) or (lovastatin)) and (ovary) 
or (ovarian)) and (cancer) or (neoplasms) or (carcinoma) 
or (tumor) or (malignancy). In addition, manual searches 
and a search in Google Scholar, up to the first 100 hits, 
were also conducted. Reference lists of similar studies 
were explored to find more relevant publications that 
might not be retrieved by manual searching [24, 25]. 

Study selection
The studies were entered in the EndNote X8 (released 
8 November 2016, Thomson Reuters), and duplicate 
publications were identified and deleted by the software. 
Two researchers independently evaluated the titles and 
abstracts of the studies based on the predetermined 
inclusion and exclusion criteria. The full texts of all 
studies that passed this stage were independently 
reviewed. If any disagreements existed, consensus was 
achieved by discussion with the third team member. 
Studies of various types such as cross-sectional, cohort, 
case-control, and clinical trials were included in the meta-
analysis. The included studies addressed the association 
between statin consumption and the incidence and 
mortality from OC. Risk Ratio (RR), Odds Ratio (OR) 
and Hazard Ratio (HR) of the relationship between 
statin consumption and the incidence or mortality from 
OC was given a 95% confidence interval (CI) if it had 
been presented in the article or was calculable based on 
the information presented in the publication.

Data extraction and quality assessment
Data were extracted by two individuals independently, 
and potential inconsistencies were resolved through 
discussion. From the included articles, the following 
information was drawn: First author’s name, year of 
publication, country where the study was done, sample 
size, duration of follow-up, and odds ratio (OR) or 
risk ratio (RR) of incidence and Hazard Ratio (HR) of 
mortality from OC with 95% confidence interval (CI). 
For the quality assessment scale, Newcastle-Ottawa 
Scale (NOS) was used for observational studies, and 
Jadad criteria was used to assess the quality of the 
randomized clinical trials (RCTs). Using NOS, we 
assessed the studies as at extremely high risk of bias (0 
to 3 NOS), high risk of bias (4 to 6), and low risk of bias 
(7 to 9) [26] and for RCTs the score between of 0 (very 
poor) and for RCTs, the scores of 0 (extremely poor) and 
3 or higher (high quality) were considered to investigate 
their quality [27].

Statistical analysis
In this meta-analysis, we used the RR to estimate the risk 
of incidence and morbidity of OC. The effect size of the 
relationship between statin consumption and incidence 
and mortality from OC were reported by RR with 95% 

confidence interval (CI), and a two-tailed P  <  0.05 
was considered significance level. Overall summary 
estimates were calculated using the inverse variance-
weighted random-effects meta-analysis. Individual HR 
and summary estimates were illustrated graphically as 
forest plots. Heterogeneity among studies was tested by 
Cochran’s Q test (reported with a χ2 value and P value, 
with P  <  0.1 considered as significance level) and the 
I2 statistics [28]. Twelve statistics with values of 25%, 
50%, and 75% demonstrated low, moderate, and high 
levels of heterogeneity, respectively [29].
Based on a priori decisions, subgroup analyses were 
conducted according to the geographical location (Europe, 
America, and Asia), study quality (low vs  high risk), 
sample size for incidence of OC (≥ 100,000 vs < 100,000) 
and mortality from OC (≥ 1,000 vs < 1,000), and type of 
study (case-control, Cohort and RCTs).
A series of sensitivity analyses were performed to more 
clearly reveal the sources of statistical heterogeneity 
between studies, as well as to evaluate the robustness 
of the findings. First, we aimed to examine the effect 
of individual studies on the summary estimates, and 
therefore influence analyses were conducted, in which 
the pooled estimates are recalculated by omitting one 
study at a time. Secondly, a meta-regression analysis 
was conducted to assess differences between subgroups. 
Publication bias was assessed using Begg’s and Egger’s 
tests  [30, 31]. P  <  0.05 was considered significance 
level. All statistical analyses were performed using Stata 
12.0 software (Stata LLC, College Station, TX, USA).

Results

Search results, study characteristics  
of selected studies
A flowchart of the search strategy is illustrated in Figure 1. 
In the electronic searches, a total of 2,272  titles/abstracts 
were retrieved. After deletion of duplicate publications, 
2,030  titles/abstracts remained. After studying the titles 
and abstracts of these articles, 1,758  articles that were 
not related to our subject were excluded. Moreover, 248 
publications were excluded because of being published in 
non-English language, being review articles, meeting, letter 
to editor, and in vivo and in vitro studies. In this systematic 
review and meta-analysis, only studies published since 
2000 were evaluated. After the study of the finally enrolled 
24  articles, two other studies were excluded because the 
effect size of statin on the incidence or mortality of OC 
had not been calculated or not been reported in the study 
and four studies were found as being irrelevant to my 
research according to the information of the full texts of the 
articles. Eighteen articles were selected for final analysis, of 
which ten articles were included for the assessment of the 
relationship between statin use and the risk of developing 
OC [11, 12, 16-18, 22, 23, 32-34], and nine articles for the 
relationship between post-diagnosis statin consumption 
and OC mortality [11, 13-15, 19-21, 35, 36]. It should be 
noted that Lavie et al. study [11], addressed both the risk 
of incidence and mortality of from OC (Fig. 1). 
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Characteristics of selected studies 
regarding the association between  
statins consumption and the risk of OC
Based on ten studies, a total of 1,254,501 participants 
were entered into the study based on the inclusion 
criteria. There were 7,943  cases of OC incidence 
reported in the included studies. Among the studies 
included  [11, 12, 16-18, 22, 23, 32-34], four studies 
were cohort studies with total sample size of 428,613 
individuals  [17, 22, 33, 34], five studies were case-
control with total sample size equal to 82,4891 
individuals [11, 12, 16, 18, 32] and one was a clinical 
trial with total sample size equal to 997 individuals [23]. 

The reviewed articles had been published between 2001-
2018 Six of the included studies were conducted in 
USA [12, 17, 22, 23, 33, 34], three in Europe [16, 18, 32] 
and one in Asia [11]. The sample size was 682-748, 
282 participants and the mean follow-up of the participants 
period was 59-130 months (Tab. I).

Statin consumption and the incidence risk  
of OC
This meta-analysis included ten studies investigating 
the association between statin consumption and the 
risk of developing OC  [11, 12, 16-18, 22, 23, 32-34]. 
Adjusted variables in the assessment of the relationship 
between statin use and risk of OC incidence are shown in 
Table II. The crude RR of the association between statin 
consumption and OC incidence is illustrated in Figure 2. 
People who received statin(s) were less likely to develop 
OC than those who did not, although the association was 
not statistically significant (RR = 0.88, 95% CI = 0.75-
1.03, P = 0.109). 
There was a significant heterogeneity among the results 
of the meta-analysis (χ2  =  20.77, df  =  9, P  =  0.014, 
I2  =  56.7%). Sensitivity analysis was performed by 
excluding studies from analysis one by one at each run. 
However, the number of pooled RRs did not change 
significantly, which indicates the robustness of the meta-
analysis results (Fig. 2).
Subgroup analysis was performed to determine the 
association between statin consumption and risk of OC 
based on study design, sample size, and geographical 
location. The RR of OC in statin recipients was 
(RR = 0.82, 95% CI = 0.65-1.03, P = 0.09) in case-
control studies; (RR  =  0.98, 95% CI  =  0.77-1.23, 
P  =  0.848) in cohort studies; and (RR  =  0.2, 95% 
CI  =  0.01-4.15, P  =  0.298) in clinical trials. Based 
on an analysis of geographical location, the RR of 
OC was (RR = 0.88, 95% CI = 0.69-1.12, P = 0.292) 
in North America; (RR = 0.98, 95% CI = 0.88-1.09, 
P = 0.732) in Europe; and (RR = 0.49, 95% CI = 0.28-
0.81, P  =  0.005) in Asia. Moreover, the RR of OC 
in studies with sample size < 10,000 was (RR = 0.65, 

Fig. 1. Flowchart of selection studies for inclusion in the meta-
analysis.

Tab. I. Characteristics of included studies for reviewing the incidence of OC.

Publication 
first author

Year
Study 

setting
Study 
design

Sample 
size

Percentage of 
cancer cases

RR 95 % CI
Study 
period

Follow-up 
(median)

NOS

Urpilainen [16] 2018 Finland
Case-control 

study
748,282 0.04% 0.99 (0.78-1.25) 1996-2011 65 7

Friedman [33] 2008 USA Cohort 169,261 0.05% 0.83 (0.66-1.05) 1994-2003 59 7
Kabat [17] 2018 USA Cohort 24,208 0.48% 1.24 (0.72-2.12) 1993-1998 - 6

Kaye [18] 2004 UK
Case-control 

study
8,978 1.01% 1 (0.4-2.7) 1990-2002 77 8

Baandrup [32] 2015 Denmark
Case-control 

study
62,809 6.53% 0.98 (0.87-1.10) 2000-2011 - 8

Clearfield [23] 2001 USA RCT 997 0.20% 0.2 (0.01-4.15) - 62.4 6*

Lavie [11] 2013 Israel
Case-control 

study
682 18.48% 0.49 (0.28-0.81) 2003-2010 - 8

Yu [34] 2009 USA Cohort 73,336 0.44% 0.69 (0.32-1.49) 1990-2004 67 8
Desai [22] 2018 USA Cohort 161,808 0.47% 1.15 (0.89-1.50) 1993-1998 130 8

Akinwunmi [12] 2018 USA
Case-control 

study
4,140 49.28% 0.68 (0.54-0.85) 1992-2008 - 8

*: Jadad criteria was applied to assess the quality of the randomized clinical trials.
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95% CI = 0.53-0.80, P = 0.0001) and in studies with 
sample size >10,000 (RR = 0.98 95% CI = 0.90-1.07, 
P = 0.611) (Tab. III).

Evaluation of publication bias related  
to statin consumption and the incidence risk 
of OC
There was no evidence of publication bias in examining 
the association between statin consumption and the risk 
of incidence of OC. Therefore, tests of publication bias 

assessment were not statistically significant (Begg’s test, 
p-value = 0.815; Eggers test, P value = 0.310).

Characteristics of studies in terms  
of the association between statins intake  
and risk of mortality in patients with OC
In nine meta-analysis studies, a total of 14,382 participants 
were enrolled based on our inclusion criteria. Among the 
included studies  [11, 13-15, 19-21, 35, 36], seven studies 
were cohort with total sample size of 8,630  cases with 

Tab. II. Adjusted variables in assessment relationship of statin use and risk of incidence of OC.

Publication first author Year Adjusted variables
Urpilainen [16] 2018 Age and duration of diabetes medication
Friedman [33] 2008 Calendar year
Kabat [17] 2018 Lipids or insulin
Kaye [18] 2004 Age, smoking, sex, smoking, body mass index (BMI) (kg/m2)
Baandrup [32] 2015 Duration, intensity, term use
Clearfield [23] 2001 -
Lavie [11] 2013 Age

Yu [34] 2009
Age and BMI at the beginning of the study period, diabetes, high triglyceride

and another lipid-lowering drug use, which were treated as time-varying covariates

Desai [22] 2018
Age, BMI, ethnicity, smoking status, education, current medical provider, 

baseline Hormone Therapy (HT) type and baseline HT duration

Akinwunmi [12] 2018
Age, study center, study phase, BMI, parity, educational status, 

use of oral contraceptive pills, history of tubal ligation, family history of OC, 
smoking status, and menopausal status

Fig. 2. Overall analysis of statin use and the incidence of OC.

Tab. III. Subgroup analysis of the association between statin consumption and the incidence of OC.

Characteristics Study n. RR (95%CI) P-value Heterogeneity

Study type
RCT 1 0.20 (0.01-4.15) 0.298 0%
Cohort 5 0.93 (0.78-1.10) 0.414 32.3%
Case-control 5 0.82 (0.65-1.03) 0.09 72.3%

Study location
North America 7 0.86 (0.72-1.04) 0.122 49.8%
Europe 3 0.98 (0.88-1.09) 0.73 0%
Asia 1 0.49 (0.30-0.81) 0.005 0%

Sample size
Less than 10,000 4 0.65 (0.53-0.80) 0.0001 0%
More than 10,000 7 0.95 (0.87-1.05) 0.330 7.5%
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OC  [13-15, 19, 20, 35, 36] and two studies were case-
control studies with total sample size of 210  cases with 
OC  [11, 21]. The studies had been published between 
2008 and 2019. The sample size of recruited participants 
in the studies ranged was 60-5,416. The mean follow-up of 
participants was 6-48.8 months. Four of the included studies 
had been conducted in the USA  [14, 15, 35, 36], two in 
Europe [13, 19] and three in Asia [11, 20, 21] (Tab. IV).

Statin intake and the risk of mortality from OC

This meta-analysis included nine studies that investigated 
the association between statin consumption and the 
risk of mortality from OC [11, 13-15, 19-21, 35, 36]. 
In the reviewed studies, adjusted variables had been 
included for the assessment of the relationship between 
statin consumption and the risk of mortality from OC 
(Tab.  V). The crude RR of the association between 
statin consumption and the risk of mortality from OC is 
illustrated in Figure 3.

Patients receiving statins had reportedly lower mortality 
rate compared to those who did not. Notably, this 
association was statistically significant (RR = 0.76, 95% 
CI = 0.67-0.86, P = 0.0001) (Fig. 3).
There was a significant heterogeneity among the results 
of the meta-analysis (χ2  =  4.19, df  =  8, P  =  0.077, 
I2  =  43.6%). Sensitivity analysis was evaluated by 
excluding studies from analysis one by one at each run. 
However, the number of pooled RRs did not change 
significantly, indicating the robustness of the meta-
analysis study results. 
Subgroup analysis was done to investigate the association 
between statin consumption and the risk of mortality 
from OC based on study design, sample size, and 
geographical location. The RR of OC in statin recipients 
was (RR = 0.40, 95% CI = 0.19-0.85, P = 0.017) in case-
control studies and (RR = 0.80, 95% CI = 0.74) in cohort 
studies. For geographical location, the results below were 
obtained: (RR = 0.70, 95% CI = 0.61-0.80, P = 0.0001) 
in North America; (RR  =  0.84, 95% CI  =  0.77-0.93, 

Tab. IV. Characteristics of included studies for survival

Publication
first author

Year
Study 

setting
Study 
design

Sample 
size

Percentage 
of death

RR 95 % CI
Study 
period

Follow-up 
(median)

NOS

Couttenier [13] 2017 Belgium
Retrospective 

cohort
5416 37.64% 0.81 (0.72-90) 2004-2012

6 to 36 
months

8

Chen [21] 2016 China Retrospective 60 36.66% 0.57 (0.21-1.51) 2009-2013 30.3 6

Elmore [15] 2008 USA
Retrospective 

cohort
126 NA 0.45 (0.23-0.88) 1996-2001 54 7

Verdoodt [19] 2017 Denmark
Prospective 

cohort
4419 55.30% 0.9 (0.78-1.04) 2000-2013 29 9

Vogel [14] 2017 USA
Retrospective 

cohort
1431 NA 0.66 (0.55-0.81) 2007-2009 30.6 9

Harding [36] 2019 USA
Prospective 

cohort
2195 36.00% 0.74 (0.61-0.91) 2007-2012 26.5 8

Habis [35] 2014 USA
Retrospective 

cohort
442 NA 0.88 (0.54-1.43) 1992-2013 41.6 7

Bar [20] 2016 Israel
Retrospective 

cohort
143 54.54% 0.69 (0.41-1.17) 2000-2012 48.8 9

Lavie [11] 2013 Israel Retrospective 150 40.66% 0.24 (0.06-0.78) 2003-2010 34 8

Tab. V. Adjusted variables in assessment relationship of statin use and mortality of OC.

Publication first author Year Adjusted variables
Couttenier [13] 2017 Age at diagnosis, year of diagnosis, comorbidities, cancer stage, and cancer treatments

Chen [21] 2016
Age, Federation International de Gynecologic at d’Obstétrique (FIGO) stage, tumor grade, 

histological subtype, cytoreductive surgery, 
cycles of chemotherapy, comorbidities (hypercholesterolemia and cardiovascular diseases)

Elmore [15] 2008 Age, diabetes mellitus, grade, stage, suboptimal cytoreduction

Verdoodt [19] 2017
Age at diagnosis, clinical stage, and year of diagnosis, tumour histology, chemotherapy, 

highest achieved education, disposable income, marital status, non-statin drug use
and several comorbidities

Vogel [14] 2017
Age, race, median household income, stage, histology, platinum therapy, Charlson index, 

heart disease, diabetes, obesity, dyslipidemia

Harding [36] 2019
Age at diagnosis, year at diagnosis, race/ethnicity, marital status, surgical treatment received, 

grade of disease, stage at diagnosis, census tract poverty level, location of residence, 
Deyo-Charlson comorbidity score, comorbidities

Habis [35] 2014
Age, race, BMI, smoking status, comorbidities, physical status scores class, 

surgery characteristics, histologic subtype, FIGO stage, tumor site and grade of disease

Bar [20] 2016
Age, grade of disease, neoadjuvant chemotherapy, beta-blockers, aspirin, metformin,

beta-blockers and comorbidity
Lavie [11] 2013 Age
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P = 0.0001) in Europe; and (RR = 0.58, 95% CI = 0.37-
0.88, P = 0.012) in Asia.
In addition, the RR related to mortality in OC patients 
associated with sample size  <  1,000 was (RR  =  0.64, 
95% CI  =  0.48-0.86, P  =  0.003) and with sample 
size  >  1,000 was (RR  =  0.80, 95% CI  =  0.74-0.86, 
P = 0.0001) (Tab. VI). 

Evaluation of publication bias  
related to statin consumption and risk  
of mortality from OC
There was no evidence of publication bias based on 
our extensive analysis of the association between statin 
consumption and the risk of mortality from OC. The 
results of the analysis for the bias of assay tests were not 
statistically significant [Begg’s test (P = 0.118); Egger’s 
test (P = 0.118)].

Discussion 

The purpose of this systematic review and meta-analysis 
was to investigate the relationship between statin 
consumption and the risk of OC incidence and survival in 
the patients. The study indicated that statin consumption 
reduced the risk of OC incidence by 12%. but given the 
95% CI for the calculated RR, this relationship was not 
statistically significant.

However, statin consumption significantly reduces the 
risk of mortality in patients with OC. Overall; studies 
have also indicated that statins have beneficial effects on 
the prevention of death and incidence in gynecological 
cancers. Some studies reported that statin consumption 
could be inversely correlated with OC risk and mortality 
in gynecological cancers such as OC, endometrial 
and breast  [25, 37-40]. However, some studies did not 
confirm that statins could have an impact on the risk of 
developing breast cancer, colorectal cancer, and lung 
cancer [41]. 
Statins help to treat hyperlipidemia through inhibiting 
hepatic cholesterol biosynthesis by blocking the rate-
limiting phase in the mevalonate pathway via inhibiting 
hydroxymethylglutaryl-coenzyme A reductase (HMGCR) 
in hepatocytes [38]. Besides that, statins have shown anti-
tumor activity and produce effect on metastasis formation so 
that they reduce the risk of cancer via various mechanisms, 
including increasing apoptosis cancer cell differentiation, 
activating anti-proliferative and pro-apoptotic signals, 
inhibiting cancer cell proliferation, modulating p53, p21, 
caspase 3 and caspase 6, sensitizing tumor cells to NK cell 
activity, blocking isoprenoids production (which play an 
important role in post-translational modifications of various 
proteins) or inhibiting activation of the proteasome pathway, 
inhibiting reactive oxygen species (ROS) production and 
inhibiting inflammation. These mechanisms have been 
discovered by means of cellular assays [38, 40, 41]. 

Fig. 3. Overall analysis of statin use and the survival of OC.

Tab. VI. Subgroup analysis of the association between statin consumption and mortality of OC.

Characteristics Study n. RR (95%CI) P-value Heterogeneity

Study type
RCT - - - -
Cohort 7 0.80 (0.74-0.85) 0.0001 38.7%
Case-control 2 0.40 (0.19-0.85) 0.017 18.6%

Study location
North America 4 0.70 (0.61-0.80) 0.0001 3.7%
Europe 2 0.84 (0.77-0.93) 0.0001 25%
Asia 3 0.58 (0.37-0.88) 0.012 22.2%

Sample size
Less than 1,000 5 0.64 (0.48-0.86) 0.003 27.3%
More than 1,000 4 0.80 (0.74-0.86) 0.0001 54.1%
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Moreover, obesity-related metabolic disorders including 
hypercholesterolemia can have an adverse effect on the 
prognosis of some cancers [38]. It should be noted that 
the effects of statins depend on their dosages (dose-
response), duration of exposure of cells to the drug, 
the individual cell line, and statin type  [42]. A meta-
analysis showed that although statins were effective in 
preventing the risk of OC incidence, it did not have a 
significant effect on other gynecological cancers such as 
endometrial, cervical and vulvar [25]. 
However, a cohort study on women with type 2 diabetes 
showed that there was no relationship between statins or 
metformin consumption and OC incidence [16]. In another 
study, Desai et al. reported that pravastatin consumption 
could increase the risk of OC [22]. In addition, Baandrup 
et al. reported that statin consumption had no effective 
impact on reducing the risk of OC incidence [32]. The 
inconsistencies in the available research findings may be 
due to different sample size, genetic and demographic 
differences and regional diversities [43-45]. 
Similarly, subgroup analysis of the association between 
statin consumption and the incidence of OC indicated 
significant association for Asia (RR  =  0.49, 95% 
CI 0.28-0.81, P  =  0.005). The results of our meta-
analysis demonstrates that patients receiving statins 
were significantly less likely to have increased risk of 
mortality compared to those who did not (RR  =  0.76, 
95% CI  =  0.67-0.86, P  =  0.0001). In agreement with 
this study, it has been suggested that long-term statin 
consumption is beneficial for primary prevention [46].
Other meta-analyses and review articles on 
gynecological cancers, such as breast and endometrial, 
have demonstrated that statin consumption generally 
has substantial survival-related benefits in terms of 
both disease-specific survival and overall survival, 
contributing to both pre- and post-diagnosis statin 
consumption  [48-50]. Other meta-analyses have 
suggested that statin consumption is associated with 
an increase in survival for lung cancer [50], esophageal 
cancer [51], pancreatic cancer  [52, 53] and endocrine-
related gynecologic cancers [54].  
A comparably comprehensive systematic review of 
cancer survival and incidence is one of the strengths 
of this study. In this study, subgroup analysis was also 
performed on several variables potentially affecting the 
incidence and mortality from OC, thereby increasing 
the power of the study and reliability of results. Most of 
the reviewed articles were of retrospective observational 
clinical type. Therefore, the analysis of the published 
studies may be affected by the available data or selection 
bias, comorbidity bias, and unmeasured or incomplete 
variables, as confounding variables, may also have 
affected the results of our systematic review. Other drugs 
are also likely to be taken during statin therapy, which 
might not have been included in the reviewed study, 
which may be a confounding variable. As mentioned 
above, simultaneous consumption of statins and other 
drugs can lead to interactions and even cytotoxic 
effects [10, 55, 56].

Although statins are mostly considered safe drug for 
a vast majority of patients, they may develop certain 
adverse effects including myalgia, rhabdomyolysis, and 
myopathy in some patients. Statins are known to interact 
with some cytochrome p450 enzyme groups [10]. 
There are few clinical trials on the effect of statins on 
the incidence and mortality of OC, and given the role 
of these studies in determining the therapeutic effects of 
drugs, it is recommended that multicenter randomized 
clinical trials studies with a large sample size be 
performed worldwide, so that we can use the results of 
these studies to make appropriate therapeutic decisions. 
Therefore, in order to obtain more reliable results, 
further trials should be carried out on cancer incidence 
and mortality. In addition, given the limited number 
of studies on this subject, we have only performed 
subgroup analysis based on geographical location, type 
of study, and sample size. Therefore, in this study, it 
was not possible to perform subgroup analysis based on 
other variables such as gender, age groups, duration of 
treatment with statins and drug type. Most studies have 
been conducted in the US and Europe, and no study has 
yet been conducted in Africa.

Conclusions

Given the lack of consensus on this subject and the 
relationship between statin consumption and ovarian 
cancer, this systematic review and meta-analysis 
robustly demonstrates that statin consumption can 
reduce the risk of OC incidence are by 12%, but the 
association is not statistically significant. Importantly, 
statin consumption was found to significantly increase 
the rate of survival in patients with OC. Therefore, 
statins may serve as a promising adjunctive anticancer 
drug for the prevention and reduction of mortality 
from OC. However, further clinical trials should be 
conducted to assess this relationship and its potential 
contribution to improving health outcomes for women 
at risk of OC.
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Introduction

Vaccines have long been considered as one of the 
most important public health achievements of the past 
century and they have largely contributed to the decline 
in morbidity and mortality related to various infectious 
diseases  [1]. Due to the effectiveness of vaccination 
programs, many people nowadays have limited or no 
experience with vaccine-preventable diseases (VPDs), 
thus parents increasingly assume that the risks associated 
with VPDs are minimal compared to potential health and 
safety risks of vaccinations themselves [2, 3]. The concept 
of Vaccine Hesitancy has subsequently begun to appear 
in the scientific landscape, referring to the reluctance of 
a growing proportion of people to accept the vaccination 
offer  [4]. In fact, urban centres with large clusters of 
vaccine-hesitant individuals are particularly vulnerable to 
VPD outbreaks among exposed, unimmunized children, 
as observed with the measles outbreaks in the USA, 
Canada, and Europe  [5-7]. 2014-2015 the Disneyland 
measles outbreak was a stark reminder of the direct 
influence of vaccine hesitancy and refusal [8].
The World Health Organization (WHO) defines vaccine 
hesitancy as the ‘‘delay in acceptance or refusal of 

vaccines despite availability of vaccination services. 
Vaccine hesitancy is complex and context specific, 
varying across time, place and for different vaccines. 
This phenomenon is influenced by factors such as 
complacency, convenience and confidence”  [9]. The 
“3Cs” Model, that highlights these three categories, 
was first proposed in 2011 by the WHO EURO Vaccine 
Communications Working Group. In the “3 Cs” model, 
confidence is defined as trust in the effectiveness and 
safety of vaccines, and in the system that delivers them. 
This includes the reliability and competence of health 
services and health professionals and the motivations 
of policy-makers who decide on the needed vaccines. 
Vaccination complacency exists where the perceived 
risks of vaccine-preventable diseases are low and 
vaccination is not deemed a necessary preventive 
action. Vaccination convenience is a significant factor 
when physical availability, affordability, willingness-
to-pay, geographical accessibility, ability to understand 
(language and health literacy) and appeal of immunization 
services affect the vaccination uptake  [10]. There is 
a wide variety of determinants of vaccine hesitancy. 
In 2015, the WHO EURO Vaccine Communications 
Working Group developed the Vaccine Hesitancy 

The concept of Vaccine Hesitancy has begun to appear in the sci-
entific landscape, referring to the reluctance of a growing propor-
tion of people to accept the vaccination offer. A variety of fac-
tors were identified as being associated with vaccine hesitancy 
but there was no universal algorithm and currently there aren’t 
any established metrics to assess either the presence or impact 
of vaccine hesitancy. The aim of this study was to systematically 

review the published questionnaires evaluating parental vac-
cine hesitancy, to highlight the differences among these surveys 
and offer a general overview on this matter. This study offers a 
deeper perspective on the available questionnaires, helping future 
researches to identify the most suitable one according to their own 
aim and study setting.
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Determinants Matrix which categorized determinants 
into the following groups: contextual, individual 
and group influences, and vaccine and vaccination-
specific issues  [11]. Contextual influences include 
historic, social, cultural, environmental, economic, 
political and institutional factors which might influence 
vaccine hesitant populations. The most common is 
conspiracy theories, which include a fear that vaccines 
are introduced to serve the economic and/or political 
interests of pharmaceutical companies [12, 13].
Individual and group influences include personal 
perceptions or beliefs about vaccines and influences 
from the social environment such as the belief that 
vaccines are unsafe. Parents are more afraid of the 
adverse events related to vaccines, which are thought 
to be more frequent and more serious than they really 
are, than of the complications that could arise from 
infectious diseases [14]. Moreover, some individuals do 
not perceive a medical need for certain vaccines. Vaccine 
Hesitancy is a global, complex and constantly changing 
phenomenon, currently representing one of the most 
significant problems of public health: in 2019 the World 
Health Organization (WHO) listed vaccine hesitancy in 
its top ten threats to global health  [15]. To understand 
the impact that the various determinants have on vaccine 
hesitancy and what factors can influence vaccination 
decisions, numerous studies have been conducted over 
the years [16, 17]. 
Despite the growing number of articles on vaccine 
hesitancy published in recent years, there are some 
discrepancies among publications in terms of what 
exactly falls under the umbrella of “vaccine hesitancy”, 
a term that was only introduced by the SAGE Working 
Group in 2015. Therefore, in order to obtain as much 
information as possible on this issue, all studies 
investigating the determinants of vaccine hesitancy, 
without specifically using the term “vaccine hesitancy”, 
were also included in this review. A variety of factors 
were identified as being associated with vaccine 
hesitancy but there was no universal algorithm and 
currently there aren’t any established metrics to assess 
either the presence or impact of vaccine hesitancy. 
Study methods used to measure “vaccine hesitancy” are 
too heterogeneous and this makes it difficult to make 
inferences about the influence of specific factors on 
vaccine-hesitant behaviour. The aim of this study was 
to systematically review the published questionnaires 
evaluating parental vaccine hesitancy, to highlight the 
differences among these surveys and offer a general 
overview on this matter. Administration channel, sample 
size, type of vaccine being investigated, and the type 
of questions used in the questionnaire are some of the 
variables that can be considered, when designing a study 
to investigate vaccine hesitancy. The characteristics of 
each study, as well as the variables investigated, have 
been analyzed in order to enable future researchers 
to choose the most suitable tool for evaluating and 
measuring vaccine hesitancy over time and in different 
settings, according to their own needs and goals.

Methods

Search strategy
This is a systematic review conducted in accordance 
with the PRISMA Guidelines  [18]. Several databases 
were consulted, including PubMed/Medline, Web of 
Science and The Cochrane Library. The latter was used 
to identify existing systematic reviews with a similar 
objective, in order to further screen the lists of references 
of potentially related articles that might have not been 
retrieved in the other databases. The systematic search 
was performed with no time filter, from inception to 
December 14th, 2017; however, a language limit was 
adopted, indeed only English and Italian articles were 
included in our review. The predefined search strategy 
that was used to identify potential relevant articles 
included four main aspects: parents or caregivers, 
vaccine hesitancy/acceptance, immunization and survey. 
Mesh and text words were combined with Boolean 
operators AND and OR. The full search strategy is: 
((((((questionnair*[Title/Abstract] OR survey[Title/
Abstract] OR “Surveys and Questionnaires”[Mesh])) 
AND (vaccin*[Title/Abstract] OR immuniz*[Title/
Abstract] OR immunis*[Title/Abstract] OR 
shot*[Title/Abstract] OR jab*[Title/Abstract] OR 
“Vaccines”[Mesh] OR “Immunization”[Mesh] OR 
“Vaccination”[Mesh])) AND (hesitanc*[Title/Abstract] 
OR doubt*[Title/Abstract] OR concern*[Title/Abstract] 
OR criticis*[Title/Abstract] OR rumo*r[Title/Abstract] 
OR sceptic*[Title/Abstract] OR fear*[Title/Abstract] 
OR refus*[Title/Abstract] OR reject*[Title/Abstract] 
OR delay[Title/Abstract] OR accept*[Title/Abstract] 
OR consen*[Title/Abstract] OR intent*[Title/Abstract] 
OR confidence[Title/Abstract] OR adherence[Title/
Abstract] OR complian*[Title/Abstract] OR 
uptake[Title/Abstract] OR engagement[Title/
Abstract] OR *trust[Title/Abstract] OR a*titude[Title/
Abstract] OR perception*[Title/Abstract] OR 
opinion*[Title/Abstract] OR belief*[Title/Abstract] 
OR behavi*r[Title/Abstract] OR choice*[Title/
Abstract] OR practic*[Title/Abstract] OR barrier*[Title/
Abstract] OR facilitator*[Title/Abstract] OR 
“Health Knowledge, Attitudes, Practice”[Mesh] OR 
“Vaccination Refusal”[Mesh] OR “Trust”[Mesh] OR 
“Behavior”[Mesh] OR “Patient Acceptance of Health 
Care”[Mesh]))) AND (parent*[Title/Abstract] OR 
caregiver*[Title/Abstract] OR guardian*[Title/Abstract] 
OR tutor*[Title/Abstract] OR mother*[Title/Abstract] 
OR father*[Title/Abstract] OR “legally acceptable 
representative”[Title/Abstract] OR “Parents”[Mesh])). 
In order to include all publications related to the topic, 
the list of references was manually screened for all 
relevant papers. Endnote was used as a software to 
manage all the retrieved references.

Inclusion criteria
Studies that fulfilled the inclusion criteria were 
considered in this review. Papers aimed at investigating 
parents/caregivers vaccine hesitancy through a survey/
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questionnaire were considered eligible, regardless 
of the attitudes and behaviours of the interviewed 
subjects. As a matter of fact, vaccine hesitancy is 
complex and driven by a wide variety of factors, as 
explained by the 3C model developed by the SAGE 
Working Group. Therefore, knowing the determinants 
of Vaccine Hesitancy in specific subgroups of 
parents (such as those who do not trust or have lost 
confidence in vaccinations) is extremely important 
in order to develop the right strategies to address it. 
In addition, including studies selecting the study 
population according to a negative/positive attitude/
behaviour towards vaccination might be helpful for 
future researchers interested in studying Vaccine 
Hesitancy in a specific subgroup of parents. Because 
vaccine hesitancy is a complex phenomenon, strictly 
depending on several aspects that are country-specific, 
and because the introduction of vaccine hesitancy as 
a term in the scientific community is relatively new, 
we also included studies evaluating public trust/
distrust, perceptions, concerns, confidence, attitudes, 
beliefs about vaccines and vaccination programs. 
Moreover, we included all types of available vaccines. 
Furthermore, we only assessed original articles, while 
other types of publications were not included in the 
analysis. Lastly, due to the aim of the research, only 
observational studies were considered: along with 
cross-sectional studies, we included cohort studies 
and case-control studies. The last two types of studies 
are particularly helpful in order to obtain as much 
information as possible and to have a broader overview 
of this phenomenon: as a matter of fact, they allowed us 
to include studies where questionnaires or surveys were 
used to investigate vaccine hesitancy among parents.

Exclusion criteria
Studies were excluded from this review when they 
investigated vaccine hesitancy in target populations 
different from parents/caregivers/guardians, for instance 
physicians, educators, or directly the adolescents. Papers 
written in languages other than English and Italian were 
excluded, as well as not original articles (reviews, letters 
to editor, conference papers, editorials). Additionally, 
surveys aimed at assessing aspects different than vaccine 
hesitancy were not included. Lastly, articles were excluded 
if the vaccines examined were not for humans or were not 
commercially available yet (such as the HIV vaccine), or 
if the publications were on vaccine development.

Data extraction
Eight couples of reviewers (VG and CA, MN and GV, 
SP and FD, OG and IB, EA and SDN, OES and LK, 
OG and AC, FDG and LG), independently performed 
the screening of titles and abstracts, followed by data 
extraction of the included articles. Disagreement was 
solved through a discussion between the authors, if 
disagreement persisted a third author was consulted 
(PC). Full-texts were downloaded and consulted only 
for the included articles. The extracted data were 
reported in a predefined, ad hoc spreadsheet elaborated 

in Excel. For each included article, the following 
items were evaluated: first author’s name and year of 
publication, when and where the study was conducted, 
study design and study aim, population characteristics 
and sample size, types of survey and administration, 
if the questionnaire was previously validated and if 
it was attached to the manuscript, number and type 
of questions, type of vaccine analysed, immunization 
behaviour and beliefs about vaccines.

Data coding
The included articles were coded by study period, 
country, language, study type and study aim, 
population characteristics, way of administration, 
number of items and items categories in the 
questionnaire, types of vaccine, immunization 
behaviour, beliefs about vaccine safety/efficacy. 
Regarding the latter, beliefs were coded as follows: i) 
no assessment of perceived safety/efficacy vaccines; 
ii) the assessment was performed and most of the 
respondents believe vaccinations to be safe/effective; 
iii) the assessment was performed and most of the 
respondents do not believe vaccinations to be safe/
effective; iv) the assessment was performed but data 
were not available); v) the assessment was performed, 
but only qualitative and descriptive data were 
available (numerical data not available). As for the 
immunization behaviour, it was classified as follows: 
i) “acceptance”, if the whole population consisted of 
people receiving the vaccination; ii) “refusal”, if the 
whole population consisted of parents refusing the 
vaccination; iii)  “hesitancy/scepticism/doubt”, if the 
population consisted of both parents accepting the 
vaccine and parents refusing it; iv) if no information 
was available, it was considered as missing data.

Results

We identified 5,139 records by running the pre-defined 
search strategies on the three selected databases 
(Medline, Web of Science, The Cochrane Library), 
and 8 additional records were retrieved from the 
manual searching of reference lists and citation 
chains of included papers. After removing duplicates, 
3,500 papers were assessed for eligibility by title and 
abstract, and 2,481  papers were removed. After full 
text screening selection, 334 studies were included in 
the descriptive analysis and synthesis [3, 16, 19-350]. 
Figure 1 shows the selection flow. The main results of 
our systematic review are shown in Table I. 

Study designs and study aims
Most of the included studies (60.4%, n  =  202/334) 
were conducted between 2010 and 2019, while 30.5% 
(n = 102/334) articles reported a study period prior to 
2008. In a total of 8.9% (n = 30/334) works the study 
period was not specified. Among the most recent studies, 
48.8% (n = 100/334) were conducted in North or South 
America (Argentina, Brazil, Canada, Caribbean, El 
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Fig. 1. Flow chart of selection process.

Tab. I. Main characteristics of the included studies.

Author, year
Study 
period

Country
Study 
design

Administration 
channel

Sample 
size

Type of 
vaccine

Type of 
questions

Validation
Immunization 

behaviour

Adler A,
2007

2007 Israel
Cross-

sectional
Paper-based 1,474 Varicella Closed

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Adorador A, 
2011

2011 USA
Cross-

sectional
Paper-based 108 Dtp Closed Not

Hesitancy/
scepticism/

doubt

Aharony N, 
2017

2017 Israel
Cross-

sectional
On-line 200

Child 
vaccines

Likert scale
With 

statistical 
methods

Refusal

Akis S, 
2011

2011 Turkey
Cross-

sectional
Paper-based 611 Flu Closed Not Acceptance

Akmatov MK, 
2009

2009 Kyrgyzstan
Cross-

sectional
Paper-based 934

Child 
vaccines

Closed Not Acceptance

Alberts CJ, 
2017

2017 Netherlands
Cross-

sectional
Mail 1,309 Hpv Closed

Statistical 
methods 

not reported
Acceptance

Alfredsson R, 
2004

2004 Sweden
Cross-

sectional
Paper-based 300 Mmr Closed

With 
statistical 
methods

Acceptance

Allen JD, 
2010

2010 USA
Cross-

sectional
On-line 476 Hpv Closed Not Acceptance

Allison MA, 
2010

2010 USA 
Cross-

sectional
Paper-based 259 Flu Likert scale

With 
statistical 
methods

Hesitancy/
scepticism/

doubt

Allred NJ, 
2005

2005 USA
Cross-

sectional
Mail 7,810 Dt Closed

With 
statistical 
methods

Acceptance

Alshammari TM, 
2018

2018 Saudi Arabia
Cross-

sectional
Paper-based 467

Child 
vaccines

Closed
Statistical 
methods 

not reported
Acceptance

continues
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Tab. I. Main characteristics of the included studies.

Author, year
Study 
period

Country
Study 
design

Administration 
channel

Sample 
size

Type of 
vaccine

Type of 
questions

Validation
Immunization 

behaviour

Ambe JP, 
2001

2001 Nigeria
Cross-

sectional
Paper-based 500 Measles Closed

Statistical 
methods 

not reported
Refusal

Aharon AA, 
2017

2017 Israel
Cross-

sectional
Paper-based 731

Hbv/dtp/
mmr

Likert scale Not Refusal

Arrossi S, 
2012

2012 Argentina
Cross-

sectional
Paper-based 1,200 Hpv Closed

With 
statistical 
methods

Acceptance

Azizi FSM, 
2017

2017 Malesya
Cross-

sectional
Paper-based 545

Child 
vaccines

Closed
With 

statistical 
methods

Hesitancy/
scepticism/

doubt

Baglioni A, 
2014

2014 Italy
Cross-

sectional
Paper-based 648 Hpv Closed

With 
statistical 
methods

Acceptance

Bakhache P, 
2013

2013 Multinational
Cross-

sectional
On-line 2,460 Menb Closed

Statistical 
methods 

not reported
Acceptance

Baldwin AS, 
2013

2008-
2010

USA
Cross-

sectional
Paper-based 256 Hpv Likert scale

With 
statistical 
methods

Acceptance

Bardenheier B, 
2003

2000 USA
Cross-

sectional
Paper-based 648 Hav Closed Not Acceptance

Bardenheier B, 
2004

2001 USA
Case-

control
Paper-based 3,586

Mmr/
dtp/hbv

Likert scale Not Acceptance

Bardenheier 
BH, 2004

1997-
1998

USA
Cross-

sectional
Paper-based 3,552

Dtp/hib/
hbv/
polio

Closed Not
Hesitancy/
scepticism/

doubt
Barnack JL, 
2010

2006 USA
Cross-

sectional
Mail 200 Hpv Likert scale Not Acceptance

Barnack-
Tavlaris JL, 
2016

2009 USA
Cross-

sectional
Telephone 4,666 Hpv Closed Not Acceptance

Bazzano A, 
2012

2007 USA
Cross-

sectional
Telephone 197

Child 
vaccines

Closed
With 

statistical 
methods

Hesitancy/
scepticism/

doubt
Bedford H, 
2007

2004 UK
Cross-

sectional
Paper-based 859

New 
vaccines

Likert scale Not Acceptance

Beel ER, 
2013

2010-
2012

USA
Cross-

sectional
Paper-based 511

Child 
vaccines

Closed
With 

statistical 
methods

Acceptance

Ben Natan M, 
2011

2008 Israel
Cross-

sectional
Paper-based 103 Hpv Likert scale

With 
statistical 
methods

Hesitancy/
scepticism/

doubt

Ben Natan M, 
2016

2015 Israel
Cross-

sectional
Paper-based 200 Flu Likert scale

With 
statistical 
methods

Acceptance

Ben Natan M, 
2017

2016 Israel
Cross-

sectional
Paper-based 200 Hpv Likert scale

With 
statistical 
methods

Acceptance

Berenson AB, 
2014

2011-
2013

USA
Cross-

sectional
Paper-based 1,256 Hpv Closed

With 
statistical 
methods

Acceptance

Bettinger JA, 
2016

2011 Canada
Cross-

sectional
Mail 34 Flu Closed Not Acceptance

Bham SQ, 
2016

2015 Pakistan
Cross-

sectional
Paper-based 210 Polio Closed Not Acceptance

Bianco A, 
2014

2014 Italy
Cross-

sectional
Paper-based 566 Hpv Likert scale Not Acceptance

Bigham M, 
2006

2002-
2003

Canada
Cross-

sectional
Telephone 487 Hbv Likert scale

With 
statistical 
methods

Hesitancy/
scepticism/

doubt

continues

follows



 PARENTS’ VACCINE HESITANCY: A SYSTEMATIC REVIEW OF THE LITERATURE

E345

Tab. I. Main characteristics of the included studies.

Author, year
Study 
period

Country
Study 
design

Administration 
channel

Sample 
size

Type of 
vaccine

Type of 
questions

Validation
Immunization 

behaviour

Alder S, 
2015

2012 Argentina
Cross-

sectional
Paper-based 180 Hpv Closed

With 
statistical 
methods

Acceptance

Basu P, 
2011

2008 India
Cross-

sectional
Paper-based 522 Hpv Closed

Statistical 
methods 

not reported
Acceptance

Blair A, 
1997

1997 Australia
Cross-

sectional
Paper-based 245

Child 
vaccines

Open field Not Acceptance

Blyth CC, 
2014

2008–
2012

Australia
Cross-

sectional
Paper-based 2,576

Dtp/hib/
hbv

Closed
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Bodson J, 
2016

2013 USA
Cross-

sectional
Paper-based 119 Hpv Closed

With 
statistical 
methods

Hesitancy/
scepticism/

doubt
Bonanni P, 
2001

2001 Italy
Cross-

sectional
Paper-based 300

Child 
vaccines

Closed Not Acceptance

Borena W, 
2016

2015 Austria
Cross-

sectional
Mail 439 Hpv Closed Not

Hesitancy/
scepticism/

doubt

Borras E, 
2009

2003-
2004

Spain
Cross-

sectional
Telephone 630

Child 
vaccines

Closed Not
Hesitancy/
scepticism/

doubt

Brabin L, 
2006

2005 UK
Cross-

sectional
Mail 317 Hpv Mixed

With 
statistical 
methods

Hesitancy/
scepticism/

doubt

Brambleby P, 
1989

1988 UK
Cross-

sectional
Mail 977 Mmr Mixed

Statistical 
methods 

not reported
Refusal

Breitkopf CR, 
2009

2007 Vietnam
Cross-

sectional
Paper-based 139 Hpv Closed Not

Hesitancy/
scepticism/

doubt

Brieger D, 
2017

N.A. Australia
Cross-

sectional
Paper-based 201 Mmr Mixed Not

Hesitancy/
scepticism/

doubt

Brown B, 
2017

2015-
2016

USA
Cross-

sectional
Paper-based 200 Hpv Closed

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Brown KF, 
2011

2009 UK
Cross-

sectional
Mail 535 Mmr Mixed

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Brunson EK, 
2013

2010 USA
Cross-

sectional
On-line 196

Child 
vaccines

Mixed
With 

statistical 
methods

Hesitancy/
scepticism/

doubt

Bults M, 
2011

2009-
2010

Netherlands
Cross-

sectional
Face to face/

mail
1900 Flu Open field

With 
statistical 
methods

Refusal

Burdette AM, 
2014

2014 USA
Cross-

sectional
Telephone 20,000 Hpv Closed

With 
statistical 
methods

Refusal

Busse JW, 
2011

2010 Canada
Cross-

sectional
Paper-based 95

Child 
vaccines

Closed
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Buyuktiryaki B, 
2014

2010 Turkey
Cross-

sectional
Paper-based 625 Flu Likert scale

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Cacciatore MA, 
2016

2014-
2015

USA
Cross-

sectional
On-line 2,000 Measles Mixed Not

Hesitancy/
scepticism/

doubt

Campbell H, 
2017

2015 UK
Cross-

sectional
Face to face 1,792

Child 
vaccines

Mixed Not
Hesitancy/
scepticism/

doubt

follows

continues
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Tab. I. Main characteristics of the included studies.

Author, year
Study 
period

Country
Study 
design

Administration 
channel

Sample 
size

Type of 
vaccine

Type of 
questions

Validation
Immunization 

behaviour

Carlos RC, 
2011

N.A. USA
Cross-

sectional
Mail 937 Hpv Mixed Not

Hesitancy/
scepticism/

doubt

Casiday R, 
2006

2004 UK
Cross-

sectional
Mail 996 Mmr Likert scale

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Cassell JA, 
2006

2004 Uk
Cross-

sectional
Mail 452 Mmr Mixed

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Cataldi JR, 
2016

2015 USA
Cross-

sectional
On-line 343 Mmr Mixed

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Chan JY, 
2014

2012 Hong Kong
Cross-

sectional
Paper-based 1,285 Varicella Mixed

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Chaparro RM, 
2016

2012 Argentina
Cross-

sectional
Paper-based 77 Hpv Likert scale

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Chau JPC, 
2017

2013 Hong Kong
Cross-

sectional
Paper-based 623 Flu Likert scale

With 
statistical 
methods

Hesitancy/
scepticism/

doubt

Chen CH, 
2015

2011 Taiwan
Cross-

sectional
Mail 1,300 Flu Likert scale

With 
statistical 
methods

Hesitancy/
scepticism/

doubt

Chen MF, 
2011

2009 Taiwan
Cross-

sectional
Paper-based 2,778 Flu Mixed

With 
statistical 
methods

Hesitancy/
scepticism/

doubt
Cheruvu VK, 
2017

2017 USA
Cross-

sectional
Telephone 21,467 Hpv Closed Not Refusal

Chung YM, 
2017

2012-
2014

USA
Cross-

sectional
On-line 5,121

Child 
vaccines

Mixed
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt
Cipriano JJ, 
2018

2016 USA
Cross-

sectional
On-line 75 Hpv Mixed Not Acceptance

Clark SJ, 
2016

2012 USA
Cross-

sectional
On-line 1,799 Hpv Mixed

With 
statistical 
methods

Acceptance

Clark SJ, 
2016

2012 USA
Cross-

sectional
On-line 1,799 Hpv Mixed Not

Hesitancy/
scepticism/

doubt

Clark SJ, 
2016

2013 USA
Cross-

sectional
On-line 1,799 Hpv Mixed Not

Hesitancy/
scepticism/

doubt
Cockcroft A, 
2014

2011 Nigeria
Cross-

sectional
Paper-based 5,257 Measles Closed Not Acceptance

Colon-Lopez V, 
2016

2013 Puerto Rico
Cross-

sectional
Paper-based 200 Hpv Mixed Not Acceptance

Colon-Lopez V, 
2015

2013 Puerto Rico
Cross-

sectional
Paper-based 200 Hpv Mixed Not Acceptance

Coniglio 
MA,2011

2008 Italy 
Cross-

sectional
Paper-based 1,500

Child 
vaccines

Closed Not
Hesitancy/
scepticism/

doubt
Constantine NA, 
2007

2006 USA
Cross-

sectional
Telephone 802 Hpv Mixed Not Acceptance

Cooper 
Robbins SC, 
2011

2007 Australia
Cross-

sectional
Paper-based 169 Flu Mixed Not Acceptance

Costa-Pinto 
JC, 2017

2014-
2015

Australia
Cross-

sectional
On-line 612

Child 
vaccines

Mixed Not Acceptance

Coyne-Beasley 
T, 2013

2008 USA
Cross-

sectional
Telephone 1281 Mcv Mixed Not Acceptance

follows

continues
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Tab. I. Main characteristics of the included studies.

Author, year
Study 
period

Country
Study 
design

Administration 
channel

Sample 
size

Type of 
vaccine

Type of 
questions

Validation
Immunization 

behaviour
Cuninghame CJ, 
1994

1991-
1992

UK
Cross-

sectional
Face to face/

telephone/mail
93

Child 
vaccines

Mixed Not Acceptance

Cunningham-
Erves J, 2016

2012-
2013

USA
Cross-

sectional
Paper-based 242 Hpv Likert scale Not Acceptance

Dahlstrom LA, 
2010

2007 Sweden
Cross-

sectional
Web /paper 

based
13,946 Hpv N.A.

With 
statistical 
methods

Acceptance

Daley MF, 
2007

2003 USA
Cross-

sectional
Telephone 472 Flu Mixed Not Acceptance

Danchin MH, 
2017

2015-
2016

Australia
Cross-

sectional

Questionnaire 
(ipad), follow-up 
phone surveys

975
Child 

vaccines
Mixed Not Acceptance

Danis K, 
2010

2004–
2005

Greece
Cross-

sectional
Paper-based 3,434

Child 
vaccines

Mixed Not Acceptance

Dannetun E, 
2007

2005 Sweden
Cross-

sectional
Paper-based and 

online
1,229 Hbv Mixed

Statistical 
methods 

not reported
Acceptance

Dannetun E, 
2005

2003 Sweden
Cross-

sectional
Paper-based 173 Mmr Mixed Not Refusal

Danova J, 
2015

2013-
2014

Repubblica 
Ceca

Cross-
sectional

Paper-based 480
Child 

vaccines
Closed Not Refusal

Darden PM, 
2013

2008–
2010 

USA
Cross-

sectional
Telephone

Dtp/
mcv/
hpv

N.A. Not Refusal

Davis K, 
2004

2003 USA
Cross-

sectional
Paper-based 575 Hpv Mixed Not Acceptance

Dawar M, 
2002

1999 Canada
Cross-

sectional
Telephone 191

Hbv/
dtp/hib

Mixed Not Acceptance

de Courval FP, 
2003

2000 Canada
Cross-

sectional
Telephone 663 Varicella Mixed Not Refusal

de Visser R, 
2008

2008 UK
Cross-

sectional
Paper-based 353 Hpv Likert scale Not Acceptance

Dempsey AF, 
2011

N.A. USA
Cross-

sectional
Mail 830 Hpv Mixed Not Acceptance

Dempsey AF, 
2015

2012-
2013

USA
Cross-

sectional
On-line 54 Hpv Mixed Not Acceptance

Dempsey AF, 
2006

2009 USA
Cross-

sectional
On-line 1,178 Hpv Likert scale Not Acceptance

DiAnna Kinder F, 
2017

N.A. USA
Cross-

sectional
Paper-based 72 Hpv Mixed Not Refusal

Dinh TA, 
2007

2005 Vietnam
Cross-

sectional
Paper-based 181 Hpv Likert scale

Statistical 
methods 

not reported
Acceptance

Dorell C, 
2014

2010 USA
Cross-

sectional
Telephone 4103 Hpv Closed Not

Hesitancy/
scepticism/

doubt

Dorell C, 
2013

2010-
2011

USA
Cross-

sectional
Telephone 8,652

Hpv/dtp/
mcv

Closed Not
Hesitancy/
scepticism/

doubt

Dorell C, 
2011

2009-
2010

USA
Cross-

sectional
Telephone 20,066

Hpv/
mcv/dtp

Closed Not
Hesitancy/
scepticism/

doubt
Dube E, 
2012

2008-
2009

Canada Cohort Paper-based 413 Rotavirus Mixed Not Acceptance

Dube E, 
2015

2014 Canada
Cross-

sectional
Telephone 703 Menb Likert scale

Statistical 
methods 

not reported
Acceptance

Dube E, 
2017

2015 Canada
Cross-

sectional
On-line 20,13

Child 
vaccines

Mixed Not Acceptance

Dube E, 
2016

2014 Canada
Cross-

sectional
Telephone 589

Child 
vaccines

Likert scale
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

follows
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Author, year
Study 
period

Country
Study 
design

Administration 
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Sample 
size

Type of 
vaccine

Type of 
questions

Validation
Immunization 

behaviour
Ezat SW, 
2013

2012 Malesya
Cross-

sectional
Not reported 155 Hpv N.A. Not Acceptance

Ezeanochie MC, 
2014

2009 Nigeria
Cross-

sectional
Paper-based 201 Hpv Closed

Statistical 
methods 

not reported
Acceptance

Ezenwa BN, 
2013

2012 Nigeria
Cross-

sectional
Paper-based 290 Hpv N.A. Not Acceptance

Farias CC, 
2016

2015 Brazil
Cross-

sectional
Paper-based 797 Hpv Mixed Not Acceptance

Flood EM, 
2010

2009 USA
Cross-

sectional
On-line 500 Flu Likert scale

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Flynn M, 
2004

1999-
2000

UK Cohort Paper-based 511 Mmr Likert scale Not
Hesitancy/
scepticism/

doubt

Freed GL, 
2010

2009 USA
Cross-

sectional
On-line 1,552

Mmr/
varicella/

mcv/
hpv

N.A.
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Freeman VA, 
1999

1995 USA
Cross-

sectional
Mail 247 Varicella Closed Not

Hesitancy/
scepticism/

doubt
Frew PM, 
2016

2012-
2014

USA
Cross-

sectional
On-line 5,121

Child 
vaccines

Closed Not Acceptance

Frew PM, 
2011

2009 USA
Cross-

sectional
Not reported 223 Flu Likert scale Not Refusal

Fry AM, 
2001

1999-
2000

USA
Case-

control
Paper-based 66 Hib Open field

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Fuchs EL, 
2016

2011-
2013

USA
Cross-

sectional
Not reported 350 Hpv Likert scale Not

Hesitancy/
scepticism/

doubt

Garcia DA, 
2014

2000 Colombia
Cross-

sectional
Paper-based 4,802

Child 
vaccines

Mixed Not
Hesitancy/
scepticism/

doubt

Gargano LM, 
2013

2011 USA
Cross-

sectional
Telephone 114

Flu/dtp/
mcv/
hpv

Closed
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Gaudino JA, 
2012

2004-
2005

USA
Cross-

sectional
On-line 1,588

Child 
vaccines

Likert scale Not
Hesitancy/
scepticism/

doubt

Gefenaite G, 
2012

2009 Netherlands
Case-

control
Mail 469 Hpv Closed Not

Hesitancy/
scepticism/

doubt

Gellatly J, 
2005

2003-
2004

UK
Cross-

sectional
Paper-based 110 Mmr Likert scale Not

Hesitancy/
scepticism/

doubt
Gellin BG, 
2000

1999 USA
Cross-

sectional
Telephone 1,600

Child 
vaccines

Likert scale Not Acceptance

Gentile A, 
2015

2013 Argentina
Cross-

sectional
Not reported 1,350 Flu Likert scale Not

Hesitancy/
scepticism/

doubt
Gerend MA, 
2009

2008 USA
Cross-

sectional
Paper-based 82 Hpv Closed Not Acceptance

Gesser-
Edelsburg A, 
2016

2013 Israel
Cross-

sectional
On-line 197 Polio Open field Not Refusal

Giambi C, 
2014

2012 Italy
Cross-

sectional
Mail 1,738 Hpv Mixed Not Refusal

Gilbert NL, 
2016

2013 Canada
Cross-

sectional
Telephone 5,720 Hpv Likert scale Not

Hesitancy/
scepticism/

doubt

continues



 PARENTS’ VACCINE HESITANCY: A SYSTEMATIC REVIEW OF THE LITERATURE

E349

Tab. I. Main characteristics of the included studies.
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Type of 
vaccine
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behaviour

Gilkey MB, 
2017

2014-
2015

USA
Cross-

sectional
On-line 1,484 Hpv Closed Not

Hesitancy/
scepticism/

doubt

Glanz JM, 
2013

2009-
2011

USA
Cross-

sectional
Mail 854

Child 
vaccines

Closed Not
Hesitancy/
scepticism/

doubt

Glenn BA, 
2015

2009 USA
Cross-

sectional
Telephone 444 Hpv Closed

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Gomez Y, 
2012

2010 USA
Cross-

sectional
Paper-based 773 Flu N.A. Not

Hesitancy/
scepticism/

doubt

Gottlieb SL, 
2009

2007 USA
Cross-

sectional
Telephone 889 Hpv Mixed Not

Hesitancy/
scepticism/

doubt

Gowda C, 
2013

2011 USA
Cross-

sectional
On-line 79 Mmr Likert scale Not

Hesitancy/
scepticism/

doubt

Grabiel M, 
2013

2012 USA
Cross-

sectional
Paper-based 129 Hpv Closed

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Grandahl M, 
2014

2012 Sweden
Cross-

sectional
Face to face 25 Hpv Open field

Statistical 
methods 

not reported
Refusal

Grandahl M, 
2017

2012 Sweden
Cross-

sectional
Paper-based 200 Hpv Likert scale

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Greenberg J, 
2017

2015 Canada
Cross-

sectional
On-line 1,121 Mmr Likert scale

Statistical 
methods 

not reported
Acceptance

Greenfield LS, 
2015

2012 USA
Cross-

sectional
Face to face 157

Dtp/
mcv/
hpv

Mixed
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Griebeler M, 
2012

2010 USA
Cross-

sectional
Paper-based 102 Hpv Likert scale

Statistical 
methods 

not reported
Acceptance

Guerry SL, 
2011

2007-
2008

USA
Cross-

sectional
Telephone 509 Hpv Likert scale

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Gundogdu Z, 
2011

2009-
2010

Turkey
Cross-

sectional
Paper-based 300 Varicella Likert scale

With 
statistical 
methods

Acceptance

Gunduz S, 
2014

2011-
2012

Turkey
Cross-

sectional
Paper-based 285 Flu Mixed

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Gupta R, 
2013

2009-
2010

USA
Cross-

sectional
Paper-based and 

online
381 Flu Closed Not

Hesitancy/
scepticism/

doubt

Gust D, 
2005

2002 USA
Cross-

sectional
Mail 697

Child 
vaccines

Likert scale
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Gust DA, 
2006

2004-
2005

USA
Cross-

sectional
Telephone 2,286

Mmr/
dtp/hbv

Closed Not
Hesitancy/
scepticism/

doubt

Gust DA, 
2008

2003-
2004

USA
Cross-

sectional
Telephone 3,924

Child 
vaccines

Closed
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Gust DA, 
2005

2003 USA
Cross-

sectional
Mail 642

Child 
vaccines

Likert scale
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Gust DA, 
2004

2001 USA
Case-

control
Mail 1,477

Mmr/
dtp/hbv

Likert scale
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt
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Type of 
vaccine
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behaviour

Gust DA, 2003 2002 USA
Cross-

sectional
Mail 1,768

Child 
vaccines

Likert scale
Statistical 
methods 

not reported
Acceptance

Gustafson R, 
2005

2003 Canada
Cross-

sectional
Telephone 1,246 Varicella Likert scale

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Haesebaert J, 
2012

2008 France
Cross-

sectional
Face to face 32 Hpv Open field

Statistical 
methods 

not reported
Acceptance

Hagan D, 2016 2013 Ghana
Cross-

sectional
Paper-based 303

Child 
vaccines

Closed
Statistical 
methods 

not reported
Acceptance

Hagemann C, 
2017

2009-
2011

Germany
Cross-

sectional
Paper-based 1,998

Varicella/
measles

N.A.
With 

statistical 
methods

Hesitancy/
scepticism/

doubt

Hak E, 2005 N.A. Netherland
Cross-

sectional
Not reported 283

Influenza/
hbv/bcg

Likert scale Not Refusal

Hamama-Raz 
Y, 2016

2014 Israel
Cross-

sectional
On-line 314

Child 
vaccines

Likert scale Not Acceptance

Han K, Zheng 
H, 2014

2010 China
Cross-

sectional
Face to face 1,530

Bcg/dtp/
polio/
mcv/
hbv

Closed
With 

statistical 
methods

Hesitancy/
scepticism/

doubt

Hanley SJ, 
2012

2010 Japan
Cross-

sectional
Paper-based 862 Hpv Likert scale Not Acceptance

Hanley SJ, 
2014

2010 Japan
Cross-

sectional
Paper-based 54 Hpv Likert scale Not Acceptance

Harmsen IA, 
2012

2011 Netherlands
Cross-

sectional
Paper-based 906 Hbv Likert scale Not Acceptance

He L, 2015 2013 China
Cross-

sectional
Face to face 298 Flu Open field Not

Hesitancy/
scepticism/

doubt

Healy CM, 
2014

N.A. USA
Cross-

sectional
Not reported 401

Hib/pcv/
mcv/

flu/hbv/
hav/hpv/
rotavirus

Closed
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Henrikson NB, 
2017

2013-
2015

USA Cohort Telephone 237
Child 

vaccines
Closed

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Hertweck SP, 
2013

N.A. USA
Cross-

sectional
On-line 68 Hpv Likert scale

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Hilyard KM, 
2014

2010 USA
Cross-

sectional
Not reported 684 Flu Closed Not

Hesitancy/
scepticism/

doubt

Hofman R, 
2014

2009-
2011

Netherlands Cohort Mail 793 Hpv Likert scale
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Hofstetter AM, 
2015

2011 USA
Cross-

sectional
Face to face 128 Flu Closed

With 
statistical 
methods

Hesitancy/
scepticism/

doubt

Hon KL, 2016 N.A. Hong Kong
Cross-

sectional
Paper-based 3,479 Flu N.A. Not

Hesitancy/
scepticism/

doubt

Hontelez JA, 
2010

N.A. Netherland
Cross-

sectional
Paper-based 198 Hbv Likert scale Not

Hesitancy/
scepticism/

doubt

Horn L, 2010 2008 USA
Cross-

sectional
Paper-based 325 Hpv Likert scale

With 
statistical 
methods

Acceptance

follows
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How CH, 
2016

2014 Singapore
Cross-

sectional
Face to face 200 Pcv Likert scale Not

Hesitancy/
scepticism/

doubt

Hu Y, 
2017

2014 China
Cross-

sectional
Face to face 2,772

Child 
vaccines

N.A.
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Hwang JH, 
2017

2014 South Korea
Cross-

sectional
Face to face 638 Flu Closed

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Ilter E, 
2010

2009 Turkey
Cross-

sectional
Face to face 525 Hpv Likert scale Not

Hesitancy/
scepticism/

doubt

Imburgia TM, 
2017

2014 USA
Cross-

sectional
On-line 2,363 Flu Likert scale Not

Hesitancy/
scepticism/

doubt

Impicciatore P, 
2000

1997 Italy
Cross-

sectional
Face to face 1,035 Mmr Closed

With 
statistical 
methods

Acceptance

Jani JV, 
2008

2001 Mozambique
Cross-

sectional
Face to face 668

Child 
vaccines

N.A.
Statistical 
methods 

not reported
Acceptance

Jaspers L, 
2011

2009 Indonesia
Cross-

sectional
Face to face 746 Hpv Closed Not Acceptance

Jessop LJ, 
2010

2001-
2004

UK Cohort Paper-based 749 Mmr Closed
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Jolley D, 
2014

2012 UK
Cross-

sectional
On-line 89

Child 
vaccines

Likert scale
Statistical 
methods 

not reported
N.A.

Joseph NP, 
2012

2008-
2009

USA
Cross-

sectional
Face to face 70 Hpv Open field

With 
statistical 
methods

Hesitancy/
scepticism/

doubt

Joseph NP, 
2015

N.A.
Cross-

sectional
Paper-based 55 Hpv Closed

With 
statistical 
methods

N.A.

Jung M, 
2013

N.A.  
Cross-

sectional
On-line 639 Flu N.A. Not

Hesitancy/
scepticism/

doubt

Kadis JA, 
2011

2009 USA
Cross-

sectional
On-line 496 Hpv Closed

Statistical 
methods 

not reported
Acceptance

Kahn JA, 
2009

2006-
2007

USA
Cross-

sectional
Paper-based 7,207 Hpv Likert scale

With 
statistical 
methods

Hesitancy/
scepticism/

doubt

Kalucka SK, 
2016

N.A. Poland
Cross-

sectional
Paper-based 140

Child 
vaccines

Closed
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Katz ML, 
2012

2009 USA
Cross-

sectional
Paper-based 111 Hpv Likert scale Not

Hesitancy/
scepticism/

doubt

Haesebaert J, 
2014

2008 France
Cross-

sectional
Paper-based 99 Hpv Open field

With 
statistical 
methods

Hesitancy/
scepticism/

doubt
Kaya A, 
2017

2016 Turkey
Cross-

sectional
Paper-based 102 Flu Mixed Not Acceptance

Kelley CA, 
2015

N.A.  
Case-

control
Paper-based 229

Child 
vaccines

Mixed
Statistical 
methods 

not reported
Refusal

Kempe A, 
2007

2003 USA
Cross-

sectional
Telephone 472 Flu Mixed

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt
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Kennedy A, 
2011

2009 USA
Cross-

sectional
Mail 475

Child 
vaccines

Likert scale
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Kennedy A, 
2011

2010 USA
Cross-

sectional
Mail 376

Child 
vaccines

Likert scale
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Kennedy AM, 
2005

2002 USA
Cross-

sectional
Mail 1527

Child 
vaccines

Likert scale
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Kepka D, 2015 2013 USA
Cross-

sectional
Paper-based 118 Hpv Closed

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Kepka D, 2015 2013 USA
Cross-

sectional
Paper-based 67 Hpv Mixed

With 
statistical 
methods

Hesitancy/
scepticism/

doubt

Kepka DL, 
2012

2009 USA
Cross-

sectional
Paper-based 578 Hpv Closed

With 
statistical 
methods

Hesitancy/
scepticism/

doubt

Kester LM, 
2013

2010 USA
Cross-

sectional
On-line 501 Hpv Mixed Not

Hesitancy/
scepticism/

doubt

Kettunen C, 
2017

N.A. USA
Cross-

sectional
Mail 84

Child 
vaccines

Mixed
Statistical 
methods 

not reported
Acceptance

Kim KM, 2017
2014-
2015

South Korea
Cross-

sectional
Paper-based 200 Hpv Mixed Not Acceptance

Kinder FD. 
2016

N.A. USA
Cross-

sectional
Paper-based 72 Hpv Mixed Not Refusal

Ko HS, 2015 N.A. South Korea
Cross-

sectional
Paper-based 308 Dtp Closed Not Acceptance

Kong KA, 2014 2013 South Korea
Cross-

sectional
Telephone 800 Hav Mixed

Statistical 
methods 

not reported
Acceptance

Krawczyk A, 
2015

2010 Canada
Cross-

sectional
Mail 774 Hpv Likert scale Not

Hesitancy/
scepticism/

doubt
Krawczyk A, 
2015

2010 Canada
Cross-

sectional
Mail 708 Hpv Open field Not Refusal

Krieger JL, 
2011

N.A. USA
Cross-

sectional
Paper-based 182 Hpv Closed Not Acceptance

Lavail KH, 2013 2010 USA
Case-

control
Mail 376

Child 
vaccines

Likert scale Not Acceptance

Le Ngoc Tho S, 
2015

2013 France
Cross-

sectional
Paper-based 1,270 Menb Mixed

With 
statistical 
methods

Acceptance

Lechuga J, 
2012

N.A. USA
Cross-

sectional
Paper-based 150 Hpv Open field Not Acceptance

Lee KN, 2017
2015-
2016

South Korea
Cross-

sectional
Paper-based 140 Hpv Mixed Not Acceptance

Lee Mortensen 
G, 2015

2013 Multinational
Cross-

sectional
Paper-based 1,837 Hpv Closed Not Acceptance

Lehmann BA, 
2017

2015 Netherlands
Cross-

sectional
Paper-based 1,615

Child 
vaccines

Mixed Not Acceptance

Lewis T, 1988 1988 USA Cohort Mail 2,029 Dtp N.A. Not N.A.

Liao Q, 2016
2012-
2013

Hong Kong
Cross-

sectional
Telephone 1,226 Flu Mixed Not Acceptance

Lin CJ, 2006
2003-
2004

USA
Cross-

sectional
Paper-based 951 Flu Mixed Not Acceptance

Linam WM, 
2014

2010-
2011

USA
Cross-

sectional
Paper-based 372 Flu Mixed Not Acceptance

Lindley MC, 
2016

2013 USA
Cross-

sectional
Mail 6,676 Hpv Mixed Not Acceptance

follows
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Livni G, 
2017

2012 Israel
Cross-

sectional
Paper-based 186 Flu Mixed

Statistical 
methods 

not reported
Acceptance

Loke AY, 
2017

2010 Hong Kong
Cross-

sectional
Paper-based 170 Hpv Mixed Not

Hesitancy/
scepticism/

doubt

Low MSF, 
2017

2015-
2016

Singapore
Cross-

sectional
On-line 332 Flu Mixed

Statistical 
methods 

not reported
Acceptance

Luthy KE, 
2010

N.A. USA
Cross-

sectional
Paper-based 86

Child 
vaccines

Mixed Not
Hesitancy/
scepticism/

doubt

Luthy KE, 
2013

N.A. USA
Cross-

sectional
Paper-based 801

Child 
vaccines

Mixed Not
Hesitancy/
scepticism/

doubt

Luthy KE, 
2009

N.A. USA
Cross-

sectional
Paper-based 86

Child 
vaccines

Closed
Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt
Maayan-
Metzger A, 
2005

2003 Israel
Case-

control
Paper-based 204 Hbv Closed Not

Hesitancy/
scepticism/

doubt

MacDonald SE, 
2014

N.A. Canada
Case-

control
Mail 444

Child 
vaccines

Closed Not
Hesitancy/
scepticism/

doubt

MacDougall DM, 
2016

2010-
2012

Canada
Case-

control
Paper-based 722 Mixed

Statistical 
methods 

not reported
Acceptance

Madhivanan P, 
2014

2010 India
Cross-

sectional
Mail 797 Hpv Likert scale Not Acceptance

Mameli C, 
2014

2013 Italy
Cross-

sectional
Paper-based 1,842 Menb Closed Not

Hesitancy/
scepticism/

doubt
Marlow LA, 
2007

2006 UK
Cross-

sectional
Paper-based 684 Hpv Mixed Not Acceptance

Marlow LA, 
2007

2006 UK
Cross-

sectional
Paper-based 684 Hpv Likert scale

With 
statistical 
methods

Acceptance

Marshall H, 
2014

2012 Australia
Cross-

sectional
Paper-based 966 Menb N.A.

With 
statistical 
methods

Acceptance

Marshall H, 
2007

2006 Australia
Cross-

sectional
Telephone 2,002 Hpv Closed

With 
statistical 
methods

Acceptance

Mayet AY, 
2017

2013 Saudi Arabia
Cross-

sectional
Paper-based 998 Flu Mixed Not

Hesitancy/
scepticism/

doubt

McCauley MM, 
2012

2010 USA
Cross-

sectional
Telephone 690

Child 
vaccines

Likert scale
Statistical 
methods 

not reported
N.A.

McHale P, 
2016

2012-
2013

UK
Cross-

sectional
Telephone 47 Mmr Open field

Statistical 
methods 

not reported
N.A.

Melman ST, 
1999

1995-
1997

USA
Cross-

sectional
Paper-based 1,059

Child 
vaccines

Open field Not N.A.

Meszaros JR, 
1996

N.A. USA
Cross-

sectional
Paper-based 294 Pertussis Mixed Not N.A.

Michael CA, 
2014

2012 Nigeria
Cross-

sectional
Paper-based 48 Polio Open field Not N.A.

Michael CE, 
2014

2009 Nigeria
Cross-

sectional
Paper-based 201 Hpv Closed Not Acceptance
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Middleman 
AB, 2002

2000 USA
Cross-

sectional
Paper-based 563 Hbv Closed Not

Hesitancy/
scepticism/

doubt
Milteer RM, 
1996

1991-
1994

USA
Cross-

sectional
Paper-based 175

Child 
vaccines

Open field Not N.A.

Morales-
Campos DY, 
2017

2011-
2013

Cameron
Cross-

sectional
Paper-based 317 Hpv Mixed Not

Hesitancy/
scepticism/

doubt
Morhason-
Bello IO, 
2015

2012 Nigeria
Cross-

sectional
Paper-based 1,002 Hpv Likert scale

With 
statistical 
methods

Acceptance

Morrone T, 
2017

2015 Italy
Cross-

sectional
Paper-based 543 Menb N.A.

With 
statistical 
methods

N.A.

Moulsdale P, 
2017

2014 UK
Cross-

sectional
Paper-based 86 Flu Likert scale Not Acceptance

Muhwezi WW, 
2014

2012 Uganda
Cross-

sectional
Paper-based 870 Hpv Closed

With 
statistical 
methods

Acceptance

Murakami H, 
2014

2007 Pakistan
Cross-

sectional
Paper-based 630 Polio Open field Not Refusal

My C, 2017 2012 Australia
Cross-

sectional
On-line 452 Flu Closed Not

Hesitancy/
scepticism/

doubt

Naeem M, 
2011

2010 Pakistan
Cross-

sectional
Paper-based 548 Polio Closed Not

Hesitancy/
scepticism/

doubt

Naeem M, 
2011

2010 Pakistan
Cross-

sectional
Paper-based 506 Hbv Closed Not

Hesitancy/
scepticism/

doubt

Namuigi P, 
2005

2003
Papua New 

Guinea
Cross-

sectional
Paper-based 120 Measles Closed Not

Hesitancy/
scepticism/

doubt

Niederhauser 
VP, 2007

2003-
2004

USA
Cross-

sectional
Paper-based 64

Child 
vaccines

Open field Not
Hesitancy/
scepticism/

doubt

Oladokun RE, 
2010

2009 Nigeria
Cross-

sectional
Paper-based 248

Bcg/
polio/
dtp/

masles/
hbv

Closed
Statistical 
methods 

not reported
Acceptance

Onnela JP, 
2016

2012 India Cohort Paper-based 2,462 Polio Closed
Statistical 
methods 

not reported
Acceptance

Oria PA, 
2013 

2010 Kenya
Cross-

sectional
Paper-based 7,177 Flu Mixed Not N.A.

Ozawa S, 
2017

2013 Nigeria
Cross-

sectional
Paper-based 198

Dtp/
measles/

polio
Closed

Statistical 
methods 

not reported
N.A.

Paek HJ, 
2015

2014 South Korea
Cross-

sectional
Paper-based 1,017

Child 
vaccines

Mixed Not N.A.

Painter JE, 
2011

2009 USA 
Cross-

sectional
Paper-based 102 Flu Mixed Not N.A.

Parrella A, 
2013

2011 Australia
Cross-

sectional
Telephone 469

Child 
vaccines

Likert scale Not N.A.

Parrella A, 
2012

2010 New Zeland
Cross-

sectional
Telephone 179

Dtp/
polio/

hbv/hib/
rotavirus/
mmrv/

mcv/pcv/
flu

Closed
Statistical 
methods 

not reported
N.A.

Paulussen TG, 
2006

1999 Netherland
Cross-

sectional
On-line 491

Dtp/
polio/

hib/mmr
Closed Not N.A.

continues

follows
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Tab. I. Main characteristics of the included studies.

Author, year
Study 
period

Country
Study 
design

Administration 
channel

Sample 
size

Type of 
vaccine

Type of 
questions

Validation
Immunization 

behaviour

Peleg N, 
2015

2011 Israel
Cross-

sectional
Paper-based 273 Flu Closed

Statistical 
methods 

not reported
N.A.

Pelucchi C, 
2010

2008 Italy
Cross-

sectional
Paper-based 3,026 Hpv N.A. Not N.A.

Perez S, 
2016

N.A. Canada
Cross-

sectional
On-line 2,272 Hpv Closed

Statistical 
methods 

not reported
N.A.

Perez S, 
2017

2014 Canada
Cross-

sectional
On-line 2,272 Hpv Closed

With 
statistical 
methods

N.A.

Perez S, 
2016

2014 Canada
Cross-

sectional
On-line 2,272 Hpv Closed

Statistical 
methods 

not reported
N.A.

Perez S, 
2016

2014 Canada
Cross-

sectional
On-line 2,272 Hpv Closed

Statistical 
methods 

not reported
N.A.

Podolsky R, 
2009

N.A. Usa
Cross-

sectional
Paper-based 308 Hpv Mixed

Statistical 
methods 

not reported
N.A.

Pot M, 
2017

2015-
2016

Netherlands
Cross-

sectional
On-line 8,062 Hpv Closed Not N.A.

Reiter PL, 
2013

2008-
2010

Usa
Cross-

sectional
Mail 1,951 Hpv Mixed

Statistical 
methods 

not reported
N.A.

Restivo V, 
2015

2012-
2013

Italy
Cross-

sectional
Telephone 443 Mmr Closed Not N.A.

Roberts JR, 
2015

2011-
2012

USA
Cross-

sectional
Paper-based 363

Dtp/
mcv/
hpv

Closed
Statistical 
methods 

not reported
N.A.

Robitz R, 
2011

2007-
2008

USA 
Cross-

sectional
Telephone 484 Hpv Closed

Statistical 
methods 

not reported
N.A.

Rogers C, 
2014

N.A. USA 
Cross-

sectional
On-line 51

Child 
vaccines

Closed Not N.A.

Ruffin MT, 
2012

2006-
2008

USA 
Case-

control
Telephone 1,131 Hpv Closed Not N.A.

Salmon DA, 
2005

2002-
2003

USA
Case-

control
Mail 1,367

Polio/
mmrv/

dtp/hib/
hbv

Closed Not N.A.

Salmon DA, 
2009

N.A. USA
Case-

control
Mail 963

Child 
vaccines

Closed Not N.A.

Sam IC, 
2009

2007 Malaysia
Cross-

sectional
Paper-based 362 Hpv Mixed Not N.A.

Sampson R, 
2011

2008 UK
Cross-

sectional
I part mail, ii part 

interview
7 Flu Closed Not N.A.

Rickert VI, 
2015

2012-
2013

USA
Cross-

sectional
On-line 501 Closed Not N.A.

Rose SB, 
2012

2008-
2009

New Zeland
Cross-

sectional
Paper-based 769 Hpv Closed Not N.A.

Santibanez TA, 
2016

2011-
2012

USA
Cross-

sectional
Telephone 19,178 Flu Closed Not

Hesitancy/
scepticism/

doubt

follows

Child 
vaccines/
flu/pcv/
mmr/

varicella/
dtp/hav/
hbv/hpv/

mcv

continues
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Tab. I. Main characteristics of the included studies.

Author, year
Study 
period

Country
Study 
design

Administration 
channel

Sample 
size

Type of 
vaccine

Type of 
questions

Validation
Immunization 

behaviour

Saqer A, 
2017

2017
Emirati 
Arabi

Cross-
sectional

Paper-based 400 Hpv Closed
With 

statistical 
methods

Hesitancy/
scepticism/

doubt

Schollin Ask L, 
2017

2014 Sweden
Cross-

sectional
On-line 1,063 Closed

With 
statistical 
methods

Hesitancy/
scepticism/

doubt

Schwarz NG, 
2009

2009 Gabon
Cross-

sectional
Paper-based 40

Child 
vaccines

Closed
Statistical 
methods 

not reported
Acceptance

Selmouni F, 
2015

2015 Marocco
Cross-

sectional
Paper-based 1,312 Hpv Open field Not Acceptance

Sengupta B, 
1998

1998 India
Cross-

sectional
Paper-based 656 Polio Mixed Not

Hesitancy/
scepticism/

doubt
Seven M, 
2015

2015 Turkey
Cross-

sectional
Paper-based 368 Hpv Closed Not N.A.

Shao SJ, 
2015

2014 Caraibi
Cross-

sectional
Paper-based 35 Hpv Closed

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Shapiro GK, 
2016

2014 Canada
Cross-

sectional
On-line 1,427 Hpv Mixed Not

Hesitancy/
scepticism/

doubt

Shapiro GK, 
2017

2016-
2017

Canada
Cross-

sectional
On-line 4,606 Hpv Open field

Statistical 
methods 

not reported
Acceptance

Shawn DH, 
1987

1986 Canada
Cross-

sectional
Paper-based 133 Hib Closed

Statistical 
methods 

not reported

Hesitancy/
scepticism/

doubt

Sheikh A, 
2013

2012-
2013

Pakistan
Cross-

sectional
Paper-based 1,044

Polio/
tetanus/
measles

Closed Not
Hesitancy/
scepticism/

doubt

Shuaib FM, 
2010

2008 Jamaica
Case-

control
Paper-based 285

Child 
vaccines

Closed Not
Hesitancy/
scepticism/

doubt

Skinner J, 
1995

1992 Australia Cohort Mail 1,004
Child 

vaccines
Mixed

Statistical 
methods 

not reported
Acceptance

Smailbegovic 
MS, 2003

1999 UK
Case-

control
On-line 129

Child 
vaccines

Closed Not
Hesitancy/
scepticism/

doubt

Smith MJ, 
2009

2009 USA
Cross-

sectional
On-line 121

Child 
vaccines

Mixed Not
Hesitancy/
scepticism/

doubt

Smith PJ, 
2011

2009 USA
Cross-

sectional
Telephone 11,206

Child 
vaccines

Closed Not
Hesitancy/
scepticism/

doubt

Smith PJ, 
2010

2003 USA
Cross-

sectional
Telephone 2,921

Child 
vaccines

Closed Not
Hesitancy/
scepticism/

doubt

Smith PJ, 
2006

2001-
2002

USA
Cross-

sectional
Telephone 7,695

Child 
vaccines

Closed Not
Hesitancy/
scepticism/

doubt

Smith PJ, 
2015

2010-
2013

USA
Cross-

sectional
Telephone 19,144 Measles Closed Not

Hesitancy/
scepticism/

doubt

Smith PJ, 
2016

2010-
2014

USA
Cross-

sectional
Telephone 8,490 Hpv Closed Not

Hesitancy/
scepticism/

doubt
Sohail MM, 
2015

N.A. Pakistan
Cross-

sectional
Paper-based 200

Child 
vaccines

Mixed Not Acceptance

follows

Rotavirus

continues
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Tab. I. Main characteristics of the included studies.

Author, year
Study 
period

Country
Study 
design

Administration 
channel

Sample 
size

Type of 
vaccine

Type of 
questions

Validation
Immunization 

behaviour

Songthap A, 
2012

2012 Thailandia
Cross-

sectional
Paper-based 664 Hpv Closed Not

Hesitancy/
scepticism/

doubt
Soyer OU, 
2011

2003 USA 
Cross-

sectional
Telephone 500 Flu Mixed Not Acceptance

Staras SA, 
2014

2009 Usa
Cross-

sectional
Telephone 2,422 Hpv Closed Not Acceptance

SteelFisher GK, 
2015

2013-
2014

Cross-
sectional

Paper-based 6,025 Polio Closed Not Acceptance

Stefanoff P, 
2010

2008-
2009

Cross-
sectional

Telephone, 
paper-based, 

mail
6,611

Child 
vaccines

Mixed Not Acceptance

Stein Zamir C, 
2017

2015 Israel
Cross-

sectional
Paper-based 45

Child 
vaccines

Closed Not Acceptance

Stephenson 
JD, 1987

1986 Canada
Cross-

sectional
Paper-based 133 Hib Closed Not

Hesitancy/
scepticism/

doubt
Stockwell MS, 
2014

2007-
2008

USA
Cross-

sectional
Paper-based 705

Child 
vaccines

Mixed Not Acceptance

Strelitz B, 
2015

2013-
2014

USA
Cross-

sectional
Paper-based 152 Flu Likert scale Not

Hesitancy/
scepticism/

doubt

Stretch R, 
2008

2007-
2008

UK
Cross-

sectional
Paper-based 651 Hpv Likert scale

Statistical 
methods 

not reported
Acceptance

Suarez-
Castaneda E, 
2014

2011 El Salvador
Cross-

sectional
Paper-based 2,550

Child 
vaccines

Mixed Not Acceptance

Sundaram SS, 
2010

N.A. UK
Cross-

sectional
Paper-based 50 Hpv Likert scale Not Acceptance

Tadesse H, 
2009

2008 Ethiopia
Case-

control
Paper-based 266

Child 
vaccines

Mixed
Statistical 
methods 

not reported
Acceptance

Tagbo BN, 
2014

2014 Nigeria
Cross-

sectional
Paper-based 426 Polio Likert scale

With 
statistical 
methods

Hesitancy/
scepticism/

doubt

Taiwo L, 
2017

2015 Nigeria
Cross-

sectional
Paper-based 379

Child 
vaccines

Mixed Not
Hesitancy/
scepticism/

doubt
Takahashi K, 
2014

1999-
2003

Japan
Cross-

sectional
Paper-based 120 Measles Mixed Not Refusal

Tam WW, 
2015

2003 HongKong
Cross-

sectional
Paper-based 5,617 Varicella Likert scale Not Acceptance

Tan TNQ, 
2017

2011-
2013

USA
Cross-

sectional
Paper-based 516 Hpv Mixed Not Acceptance

Tang CW, 
2011

2006-
2008

Taiwan
Cross-

sectional
Paper-based 539

Child 
vaccines

Mixed
Statistical 
methods 

not reported
Acceptance

Taylor JA, 
1996

1993 USA
Case-

control
Paper-based 194

Child 
vaccines

Likert scale
Statistical 
methods 

not reported
Acceptance

Taylor JA, 
2002

1998-
2000

USA
Cross-

sectional
Paper-based 13,520

Child 
vaccines

Mixed Not Acceptance

Thomas T, 
2015

N.A. Georgia
Cross-

sectional
Paper-based 37 Hpv Mixed Not

Hesitancy/
scepticism/

doubt

Thomas TL, 
2012

2010-
2011

USA
Cross-

sectional
Paper-based 400 Hpv Mixed Not

Hesitancy/
scepticism/

doubt

Thomas TL, 
2013

2009 USA
Cross-

sectional
Paper-based 200 Hpv Likert scale

Statistical 
methods 

not reported
N.A.

Multinational

Multinational

follows

continues
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Salvator, Puerto Rico and USA). 14.4% of the studies 
(n = 48/334)) investigated the Asian population (Hong 
Kong, China, India, Indonesia, Israel, Japan, South 
Korea, Kyrgyzstan, Malaysia, Pakistan, Saudi Arabia, 
United Arab Emirates, Singapore, Taiwan, Thailand 
and Turkey), 12.8% (n = 26/334) the studies were about 
European people (Italy, Sweden, United Kingdom, 
Spain, Greece, France, Germany and the Netherlands), 
and 11.7% (n = 24/334) of the studies the population 
was from African and Oceanic countries (Cameroon, 
Ghana, Kenya, Gabon, Nigeria, Uganda, Morocco, 
Australia and New Zealand). Only 1.9% of the studies 
(n = 5/334) were carried out in multiple countries and 
were therefore classified as multinational surveys.
Almost all of the examined studies, 92.8% 
(n = 310/334), are cross-sectional; 4.8% (n = 16/334) 
are case-control studies and finally 2.4% (n = 8/334) 
are cohort studies.
Even though all the studies included in our review 
aimed at investigating the phenomenon of vaccine 
hesitancy, each of them focused on specific aspects 
of this behaviour. In this respect, the main purpose in 
30.8% (n = 103/334) of the studies was to investigate 
parental knowledge, attitudes, practices, beliefs, 
awareness, concerns and sources of information 
about childhood vaccinations. In 21.6% (n = 72/334) 
of the studies the main objective was focused on 
investigating parents’ attitudes towards childhood 
vaccinations and exploring possible influential or 
determining factors. 18.6% (n  =  62/334) and 15.0% 
(n  =  50/334) of the studies were aimed respectively 
at identifying the factors associated with the parental 
decision to vaccinate and at examining the potential 

reasons for refusing immunization of their children. 
In 4.5% (n = 15/334) of the cases, a broad assessment 
of the vaccine hesitancy phenomenon was specifically 
investigated.
According to the 3C model, vaccine convenience is 
determined by physical availability, affordability and 
willingness-to-pay, geographical accessibility, ability 
to understand (consisting of both language and health 
literacy) and appeal of immunization services  [9]. 
Therefore, potential barriers to immunization were 
also considered in our research and were investigated 
in 3.6% (n = 12/334) of the studies. Particular attention 
to the aspect of non-compliance with the vaccination 
schedule, such as following the correct timing and the 
complete administration of all the required vaccine 
doses, was only investigated in 3.3% (n = 11/334) of the 
analysed studies. Finally, 9 studies (n = 2.7%) explored 
the various determinants that can condition parental 
decisions or attitudes towards the immunization 
of children with pre-existing pathologies or health 
problems.

Population characteristics
The population interviewed mainly consisted 
of parents  –  without any further details (73.1%, 
n  =  244/334)  –  in approximately 20% of the studies 
(n = 66/334) the mother was the only parent surveyed, 
and only 1 study recruited selectively fathers. The sample 
size ranged from 7 to 59,897, the mean population 
included was about 1,647 people. 
In primary studies, parents were recruited regardless of 
their attitudes and beliefs in 68.9% of the studies (n = 
230/334), while in the remaining 103 articles, the primary 

Tab. I. Main characteristics of the included studies.

Author, year
Study 
period

Country
Study 
design

Administration 
channel

Sample 
size

Type of 
vaccine

Type of 
questions

Validation
Immunization 

behaviour
Thomas TL, 
2017

2010-
2011

USA
Cross-

sectional
Paper-based 341 Hpv Likert scale Not Acceptance

Thompson EL, 
2017

2012-
2015

USA
Cross-

sectional
Telephone 59,897 Hpv Closed

With 
statistical 
methods

Hesitancy/
scepticism/

doubt
Tisi G, 
2013

2011 Italy
Cross-

sectional
Paper-based 161 Hpv Mixed Not Acceptance

Taylor, JA, 
2000

1997-
1998

USA
Cross-

sectional
Paper-based 598 Varicella Likert scale Not

Hesitancy/
scepticism/

doubt

Schwartz B, 
2000

2000-
2001

USA
Cross-

sectional
Telephone 12,060

Hbv/dtp/
measles/
varicella

Mixed Not N.A.

Streng A, 
2010

2006-
2008

Germany
Cross-

sectional
Paper-based 1,088 Varicella Mixed

Statistical 
methods 

not reported
Acceptance

Opel DJ, 
2011

2010 USA
Cross-

sectional
Mail 228

Dtp/
polio/
mmr

Likert scale Not
Hesitancy/
scepticism/

doubt

World Health 
Organization, 
1997

1994 Italy
Cross-

sectional
Face to face 1,800

Dtp/
polio

Closed
With 

statistical 
methods

Hesitancy/
scepticism/

doubt

N.A.: not available.

follows
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studies selected the population based on their attitude: 
about 13.5% of the studies (45/334) were conducted in 
people with a positive attitude of acceptance, 38 studies 
(11.4%) were conducted among a hesitant population and 
20 (6%) selected a population with an attitude of refusal 
towards vaccines. The definition of “acceptant/hesitant/
refusing” behaviour was described in every article 
considered, and even though the specific characteristics 
might be slightly different among different studies, we 
relied on the classification provided by each article to 
analyse our results. Recruiting parents on the basis of 
their attitude towards vaccinations was very important in 
order to analyse the determinants of Vaccine Hesitancy 
in each different subgroup.

Questionnaires characteristics
The Authors reported both the number and the type of 
items only in 38.0% (n = 127/334) of the included studies. 
Regarding the type, more than half (37.7%, n = 126/334) 
consisted of closed questions. Likert scales were the 
second most common type used in the questionnaires 
(23.6%, n = 79/334), while open-ended questions were 
used in 14.9% of the studies (n = 50/334). 
Frequently the studies were conducted using a self-
reported questionnaire (69.2%, n  =  231/334), or 
interview (28.1%, n = 94/334), while in 2.7% (n = 9/334) 
of the studies data were collected in a multi-phase study. 
Considering the questionnaires, they were mainly 
administered either on paper (41.6%, n  =  139/334) 
or as an online version (13.5%, n  =  45/334). Other 
administration channels were mail, face to face 
interviews (9.9%, n = 33/334) or telephone interviews 
(13.5% 45/334).
However, in 80.2% of the studies, the questionnaire 
was not attached to the paper and for this reason it was 
not possible to obtain any further information. Lastly, 
in 42.8% of the studies (n = 143/334) the questionnaire 
had been previously validated; however, statistical 
methods were reported only in 14.8% of the sample 
(n = 51/334); while in 57.2% (n = 191/334) of the papers 
the questionnaire had not been validated. 

Vaccines and immunization behaviours
22.4% (n  =  75/334) of the included articles regarded 
childhood vaccinations in general, without addressing 
a specific vaccine. The HPV vaccine was the most 
frequently investigated (39.2%, n = 133/334), followed 
by influenza (13.5%, n  =  47/334), measles (10.8%, 
n = 36/334) and varicella or varicella containing vaccine 
(MMRV) (4.5%, n = 15/334). 67.4% (n = 225/334) of 
the papers assessed the attitude towards one specific 
vaccine (monovalent or combined): 5,7% (n = 19/334) 
of the articles assessed attitudes towards polio vaccine, 
while 6,3% (n  =  22/334) assessed HBV vaccine; a 
lower percentage reported the behaviour towards 
meningococcal vaccinations (1.7% - n  =  6/334 MenB 
and 3.6% - n  =  12/334 quadrivalent vaccine), Hib 
vaccine, HAV vaccine, rotavirus and BCG vaccination. 
7.5% (n = 25/334) of the studies focused on more than 

one vaccine, such as diphtheria, tetanus and pertussis 
vaccination.
Data about the immunization behaviours were reported 
in 88% of the studies (n = 294/334). In particular, the 
subjects involved in the studies showed a behaviour 
defined as “acceptance” in 38.6% studies (38.6%, 
n = 129/334), as “hesitancy/scepticism/doubt” in 43.4% 
(n = 145/334) of the studies (and as “refusal” in 6.6% 
(n = 22/334) of the studies. In 10.5% (n = 35/334) of the 
studies assessed this information was not detected.

Parents’ beliefs about vaccine safety/
efficacy
Parents’ beliefs about vaccine safety/efficacy were 
evaluated in most (58.7%; n  =  196/334) of the 
papers included in the review. In particular, 52.4% 
(n  =  175/334) gave a quantitative evaluation, among 
which 53.7% (n = 94/175) showed that the majority of 
the sample believed vaccines to be safe and effective, 
4.6% of the studies (n = 8/175) showed that the minority 
of the subjects interviewed believed in vaccine safety/
efficacy, while 41.7% (73/175) outlined how the beliefs 
about vaccines’ safety/efficacy are one of the most 
important barriers in vaccination. Other studies (10.7%, 
n = 21/196) gave a qualitative and descriptive approach 
to the issue of “vaccine safety/efficacy”. No information 
was given in 41.3% of the studies (n = 138/334).

Discussion

This manuscript shows the results of an extensive 
systematic review conducted using three scientific 
databases (PubMed/Medline, Web of Science and The 
Cochrane Library). Out of 3,508  retrieved studies, 
334 papers were included in the qualitative evaluation. 
The inclusion of a great number of relevant studies, of 
which two thirds have been conducted in the last 10 
years, reflects the relevance of this issue nowadays: 
investigating and therefore understanding the 
phenomenon of vaccine hesitancy is a necessary step 
in the process of overcoming it. As a matter of fact, it 
is extremely important to counteract this attitude, as it 
might lead to a decrease in vaccination coverage and 
therefore increase the risk of future epidemics of VPDs. 
The original papers included in the analysis were mainly 
studies conducted in western countries, while 1/4 were 
performed in Asia and 1/7 in Africa and Oceania. 
Even if all the studies included in the review aimed at 
exploring VH among parents or guardians, they differ 
in their study design, overall number of items, context 
and response formats. Most of the times, three different 
types of questions were used in the articles examined: 
closed questions, likert scales questions and open-ended 
questions (however, a combination of these types of 
questions was often used as well). Most of studies had a 
cross-sectional design and were conducted in the last ten 
years, aimed to investigate parental knowledge, attitudes, 
practices and beliefs about childhood vaccinations, while 
only a small percentage (4.5%) investigated the specific 
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reasons for vaccine hesitancy. Closed questions were 
the most frequent, mainly through the administration of 
a self-reported questionnaire, but in most cases it was 
impossible to get more information about the tool used, 
because only in 20% of studies the questionnaire was 
attached to the article.
Closed questions, allowing a quantitative analysis, are 
a very useful tool although they don’t permit to explain 
with more details the reasons behind VH for vaccine 
preventable diseases. In fact, it can be defined as “the 
means for testing objective theories by examining the 
relationship among variables which in turn can be 
measured so that numbered data can be analyzed using 
statistical procedures”. On the other hand, a qualitative 
approach is more likely to use open questions as research 
tool. Open ended questions don’t enable comparisons 
between different studies but they do provide more 
detailed information of the issues examined. In fact, 
a qualitative approach is useful when statistical 
procedures and numeric data may be insufficient to 
capture how patients and health care professionals feel 
about patients’ care , enabling researchers to understand 
the world as another experiences it  [351]. Qualitative 
tools are connected to the way human behavior can be 
explained, within the framework of the social structures 
in which that behavior takes place. However, closed 
questions represent the easiest way to explore a topic 
and simplify the analysis for the Authors. It should 
be considered that the way of administration varied 
among the studies and might have had an impact on 
the quality of the data generated [352]. Moreover, since 
questionnaires are a sort of “diagnostic” epidemiological 
tool, they should be previously validated in order to 
effectively measure their outcomes [353]. However, only 
a small percentage of questionnaire had been previously 
validated in the studies analysed. This aspect should be 
taken into account, since effectively monitoring VH and 
identifying beliefs about vaccines is extremely important 
in order to fully understand the nature of such hesitancy, 
to compare the phenomenon among countries and over 
the time, and lastly, to implement the appropriate types 
of intervention. In addition, only 14.8% of the included 
studies reported the statistical methods used to validate 
the questionnaire in detail. 
This review shows that the most frequently analysed 
vaccines are HPV and flu, followed by measles and 
varicella containing vaccines. They were mainly 
investigated for the perception about risks and safety, 
as well for the low vaccine coverages (compared to the 
WHO target), which is partly due to the reduction in the 
perceived risk of these diseases [354]. In this perspective, 
the reinforcement of mandatory vaccination laws in 
some European countries (e.g. Italy and France) led to 
an increase in vaccination coverage, mainly because 
this intervention tackled the complacency component 
of VH  [355,  356]. In Italy, the reinforcement of the 
mandatory vaccination law dramatically reduced the 
number of parents who missed the measles vaccination 
due to definitive informed dissent or unwillingness to 
attend the appointment [357]. 

Fathers were specifically investigated only in 1 study 
included  [175] in this review: further studies should 
investigate this population, in order to determinate 
possible gender differences in VH definition. It can 
be speculated that fathers are little involved, by 
healthcare professionals, in the vaccination decisions 
of their children. On the contrary, the involvement of 
both parents could be important in order to recover 
the confidence of families, which has diminished over 
time. In this perspective, healthcare professionals 
should be adequately trained and properly equipped 
with communication skills to clearly, transparently and 
comprehensively deal with this problem  [358,  359]. 
Healthcare professionals are the main source of 
information on the issue of vaccinations, but they are not 
the only one: parents frequently rely on the information 
they obtain on the internet, especially regarding 
vaccinations and the related diseases [360-362].
Before generalizing the results of this review, some 
limitation should be acknowledged. First, a small 
percentage of included studies was validated, and the 
questions identified didn’t address all the determinants 
in the Vaccine Hesitancy Matrix. 
Secondly, the findings from studies investigating specific 
vaccines should not be generalized to all vaccines. 
Moreover, VH evolves rapidly in time and some 
determinants could change quickly, not only according 
to the perception of danger of the diseases reported by 
media in different countries but also due to other socio-
cultural influences. Monitoring the trend is important 
in order to measure parental VH in time and to better 
understand parents’ concerns and behaviors. Generally 
speaking, the availability of a good and accurate tool, 
tested and validated in all settings, and subsequently 
refined, is necessary to compare the results, to assess 
the dynamic nature of VH and to develop tailored 
communication strategies [363-366]. Furthermore, most 
of the information, especially related to the vaccination 
status were self-reported and no vaccination cards or 
Immunization Information System (IIS) were used 
to verify the information. Healthcare professionals 
and scientists should be encouraged to use the new 
technologies, as for instance the IIS, to monitoring both 
the vaccination coverage and the VH trends [367, 368]. 
Moreover, according to a recent review, the IIS might 
greatly improve and counter VH [369].
Nevertheless, a point of strength of this review is 
the variety of vaccine preventable diseases included. 
Moreover, to the best of our knowledge, this is the first 
systematic review that extensively assessed the developed 
questionnaires aimed to evaluate the parents’ VH.

Conclusions

To conclude, VH is a public health challenge as confirmed 
by the high number of studies and questionnaires 
retrieved. No questionnaire can be considered the 
absolute best a priori, but this study offers a deeper 
perspective on the available questionnaires, therefore 
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helping future researches to identify the most suitable 
one according to their own aim and study setting.
Further studies monitoring VH should take into account 
the questionnaires already available in literature, 
therefore allowing to improve intra- and inter-country 
comparability among countries and over time, reducing 
the time waste in developing a new questionnaire, 
and improving the financial sustainability of research. 
Moreover, using a validate questionnaire will improve 
the methodological quality of future studies.
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Introduction

The ichthyoses include a heterogeneous group of skin 
diseases linked by the common finding of abnormal 
barrier function, which leads to increased trans-ep-
idermal water loss and compensatory hyperprolif-
eration  [1]. Ichthyosis vulgaris is caused by loss-of-
function mutations in the filaggrin gene (FLG)  [2]. 
Filaggrin is very important in the terminal differentia-
tion of the skin and the formation of cornified enve-
lope in the stratum corneum [3]. FLG mutations are 
observed in approximately 7.7% of Europeans and 
3.0% of Asians, but appear to be infrequent in darker-
skinned populations [2]. The inherited ichthyoses are 
classified as syndromic or non-syndromic, depending 
on the presence or absence of extracutaneous find-
ings [4]. They are characterized by persistent scaling 
and hyperkeratosis with variable erythema, pruritus, 
and sweating impairment [5]. 
The new classification identifies 36 types of ichthyo-
sis, which are subdivided according to their frequen-
cy, pattern of inheritance and extracutaneous involve-
ment [6]. 
Among diseases that cause ichthyosis as one of the 
symptoms, there are some diseases that induce ab-
normalities in organs other than the skin. Of these, 
diseases with characteristic signs are regarded as 
syndromes. Although these syndromes are very rare, 
Netherton syndrome, Sjögren-Larsson syndrome, 
Conradi-Hünermann-Happle syndrome, Dorfman-

Chanarin syndrome, ichthyosis follicularis, atrichia 
and photophobia (IFAP) syndrome, and Refsum syn-
drome have been described in texts as representative 
ones [7]. 
Quality of life may be adversely affected by the social 
and psychologic consequences of this disease [5]. 
Quality of life (QoL) is a concept used to indicate 
the general wellness of persons or societies, includ-
ing wealth and employment elements, environment, 
physical and mental health, education, recreation and 
belonging to a social group [8]. For some authors it is 
a concept that could be compared to the paradigm of 
“happiness” [9].
Several authors studied the impact of ichthyosis on 
quality of life (QoL)  [10, 11], and showed that con-
genital ichthyosis appears to affect several aspects of 
life negatively, and is responsible of lower scores in 
the used questionnaire. In literature there is not a re-
view on this topic;the aim of our study was therefore 
to assess the quality of life in patients with ichtyosis, 
examining and summarizing all the peer reviewed lit-
erature published in PubMed on this field. 

Methods

In July 2018 we performed a systematic search for 
original peer-reviewed papers in the electronic data-
base PubMed (MEDLINE). The MESH term “quality 
of life” was combined, through the Boolean operator 
AND with the keyword “ichthyosis”. We searched for 
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studies published without temporal limits, reporting 
information about the quality of life of patients suf-
fering from ichthyosis.
We considered eligible for the review original articles 
that reported clear data on: i) number of involved pa-
tients; ii) tool (or tools) used to evaluate the quality of 
life; iii)setting. We considered eligible for the system-
atic review studies written in English. 
Studies were selected in a 2-stage process. Titles and 
abstracts from electronic searches were first scruti-
nised. Then, full manuscripts and their citations list 
were analysed to retrieve missing articles and to se-
lect the eligible manuscripts according to the inclu-
sion criteria. 
The literature search yielded 63 publications. The ti-
tles and abstracts of these manuscripts were screened, 
resulting in 7 studies considered potentially eligible 
to be included in the review [10-16]: 17 were review, 
2 studies were excluded because they were written in 
German, 1 study was excluded because written in Pol-
ish, 2 studies were excluded because they were writ-
ten in French, and 34 because they were not in line 
with the aim of the study (Fig. 1). 
Studies were published in 2003-2014: 3 were settled 
in Sweden, 1 in USA, 3 in France. They involved a 
minimum of 10 and a maximum of 235 patients. One 
study was focused only on a paediatric population.
Authors used 5 types of tools: Dermatology Life 
Quality Index (DLQI), Dermatitis Family Impact
Questionnaire (DFI), Nottingham Health Profile 
(NHP) questionnaire, Short Form Questionnaire 36 
and 12 (SF-36, SF-12).
The Dermatology Life Quality Index or DLQI, de-
veloped in 1994, was the first dermatology-specific 
Quality of Life instrument. It is a simple 10-question 
validated questionnaire that has been used in over 40 
different skin conditions in over 80 countries and is 
available in over 90 languages. Its use has been de-
scribed in over 1000 publications including many 
multinational studies [17]. 

The questionnaire DFI had 10 questions scoring 0-3, 
giving a maximum score of 30: the higher the score, 
the greater the impairment of QoL [18]. 
NHP I measures HRQoL and contains 39 questions in 
six areas (emotions, sleep, energy, pain, mobility and 
social isolation) [19]. 
NHP II contains seven yes/no questions about health-
related problems in the following areas: paid employ-
ment, housework, social life, home life, sex life, hob-
bies and holidays [10].
The Short Form 36 (SF-36), is a validated question-
naire, which detects the health-related quality of life. 
It was developed in the ‘80s in the United States as 
a generic multi-dimensional questionnaire, with 36 
questions that create 8 different scales: PA-physical 
activity, PR-role limitations due to physical health, 
ER -limitations due to emotional state, physical pain-
BP, GH-perception of general health, vitality-VT, 
SA-social activities, MH mental health  [20-22]. The 
shortened version is SF 12.
In addition, it should be mentioned that in 2013 
Dreyfus et al.  [14] created an innovative tool: the 
IQOL 32 specifically designed for ichthyosis. The 
questions are specifically dedicated to ichthyosis and 
explore all disease particularities such as skin pain/
discomfort, ear- and eye-related problems, heat in-
tolerance, skin odor, scalp involvement, restrictions 
related to the disease (dressings, sports, leisure), ex-
penses, psychological aspects, and consequences of 
the treatment. 

Results

The main results of the review are reported in Table I.
Ganemo in his three studies reported that patients’ 
skin disease affected them negatively to varying de-
grees during their entire lives, and that the most prob-
lematic period was childhood. 
Kamalpour reported that mean DLQI scores were 
significantly higher for adults than for children; the 

Fig. 1. Flow diagram for identifying studies included in our review.
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mean DLQI scores were significantly higher for wom-
en than for men, regardless of age. Alopecia sever-
ity had a much weaker but still significant correlation 
with QOL.
Mazereeuw-Hautier observed that the acceptance of 
the disease and support from families or friends were 
considered as positively influencing patients’ QOL. 
Difficulty in relationship with others was often re-
ported by patients.
Dreyfus in his two studies showed that the clinical 
severity had strongest correlations with discomfort, 
pain, and social aspects. Females, patients who lived 
alone, patients suffering from cutaneous pain had the 
highest DLQI scores.

Discussion

The application of quality of life studies in dermatol-
ogy is recent, but of great interest as skin diseases 
have a deep impact on psychological status and daily 
activities of patients [23]. 
Mazereeuw-Hautier et al. in 2012  [15] used an in-
teresting approach. In their study they used in fact a 
qualitative approach, which let us better understand 
the impact of the disease on quality of life, without 
“measuring” it with a scale/score. Several patients re-
ferred physical problems related to pain (which nega-
tively influenced the mobility). Daily cream applica-
tion was considered to be time consuming and nasty 
and this practiced could negatively influence the pos-

sibility to travel. Although the patients didn’t consider 
themselves to be handicapped (even if they realized 
they have limitations), the relationship with others 
represented an important point negatively influenced 
by the disease. The problem of stigmatization about 
certain diseases has been already described in litera-
ture: Norman Sartorius [24] affirmed that there are a 
number of diseases that are stigmatized such as men-
tal disorders, AIDS, venereal diseases, leprosy, and 
certain skin diseases. People living with these dis-
eases are discriminated in several settings and tend 
not to receive enough social support with consequent 
difficulties in organizing their life.
The element that mostly affected the quality of life in 
all the studies that we examined was pain. Pain is one 
of the most common medical complaints  [25] and a 
another study [26] focused on other diseases showed 
that pain affects most domains of QOL, primarily 
physical and emotional functioning. The effect de-
pends on the extent, duration, acuteness, intensity, af-
fectivity, and meaning of the pain as well as on the un-
derlying disease and the individual’s characteristics. 
Many chronic pain sufferers reported that pain had 
deleterious effects on their mental health, employ-
ment status, sleep, and personal relationships [25].
Very interesting are the contrasting results deriving 
from the paediatric population. The study conduct-
ed by Ganemo et al in 2003 affirmed that the most 
problematic period for patients was childhood, and 
this evidence was confirmed by the study conducted 
in 2010 on children with congenital ichthyosis that 

Tab. I. Main characteristics of the studies included in the systematic review.

Author, 
year

Setting
Sample 

size
Study 
design

Tool Results

Ganemo, 2003 Sweden 10 (56-80 years old)
Cross 

sectional

Nottingham Health 
Profile (NHP) 
questionnaire 

Individual overall NHP I scores varied from 
0 to 427. Total scores for NHP II varied 
from 0% to 57% affirmative answers. 

Ganemo, 2004 Sweden
122 (17-78 years 

old)
Cross 

sectional
DLQI and SF-36 (sent 

by email)

Median DLQI 5.0; SF-36 scores lower 
in 6 dimensions compared to normal 

population.

Ganemo, 2010 Sweden 15 (5-16 years old)
Cross 

sectional
Children’s DLQI and 

DFI
The median score was 9.0 (range 2-19) 

for CDLQI; 9.0 for DFI (range 3-21)

Kamalpour, 
2011

U.S.A.
235 (mean age 27.3 

years old)
Cross 

sectional
DLQI (online)

Mean DLQI scores were significantly 
higher for adults (>18) (9.5 SD 6.6) than 
for children (7.7 SD 5.7) (p = 0.04). Mean 
DLQI scores were significantly higher for 
women (9.7 SD 6.6) than for men (7.4 SD 
5.6, p = 0.01), regardless of age. Alopecia 

severity had a much weaker but still 
significant correlation with QOL (r = 0.19, 

p < 0.01). 
Mazereeuw-
Hautier, 2012

France 25 (21-67 years old) Qualitative
Qualitative approach 
using focus groups

Not reported numerical results

Dreyfus, 2013 France 59 (17-70 years old) n.r.
DLQI and SF-12 (sent 

by email)

Mean IQOL-32 score: 74.5 SD 21.1
Mean SF 12 score: 46.6 SD 11.1 (physical 

component) and 36.6 SD 10.9 (health 
component)

Dreyfus, 2014 France
158 (16-88 years 

old)

Multicentre 
Prospective 

Study
DLQI Mean score of DLQI was 8.3 ± 6.5 (0-27). 
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demonstrated that ichthyosis affected both the chil-
dren and the families and caused greater impairment 
of QoL than other skin diseases in children. However, 
Kalmapour et al. in 2011 showed that children tend to 
have a better quality of life than adults. The impact 
of skin diseases on children was investigated also by 
other authors: Catucci et al in 2016 [27] published a 
study on vitiligo that showed that the median DLQI 
scores in children and especially in adolescents was 
very high (almost 11) and that the disease influenced 
several aspects of children’s life. 
The person with ichtyosis had been in hospital about 
25 times during childhood and early adulthood, main-
ly for skin infections. All respondents described their 
skin as very problematic during childhood, with thick 
scaling, fissures, wounds and pain. The skin symp-
toms had improved in adulthood when medical treat-
ments such as oral retinoids and new cream formu-
lations containing salicylic acid, urea and alpha-hy-
droxy acids had became available [10].
In conclusion, this review highlighted that ichthyo-
sis considerably impaired the QoL: the disease was 
responsible of negative effects on patients lives, and 
several studies showed that children had worse scores 
compared to adults. Several further factors (gender, 
acceptance of the disease, support from families or 
friends) could influence patients’ QOL. Pain is one 
of the most important factors, so further studies and 
efforts should be done to manage and treat the pain 
deeply involved in the reduction of quality of life of 
these patients.
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Introduction

Streptococcus pneumoniae (S.  pneumoniae) and Haemo-
philus influenzae (H. influenzae) remain as the most impor-
tant bacterial respiratory tract pathogens [1, 2]. Humans are 
the only known asymptomatic carriers/reservoir  [3]. The 
clinical infection of these bacteria is preceded by asymp-
tomatic colonization of the human pharynx [4]. The phar-
yngeal mucosa is considered as the ecological niche for 
S. pneumoniae and H.  influenzae which can extend their 
entry into the respiratory tract and further lead to invasive 
infections, like pneumonia a major cause of death, particu-
larly in the elderly population [5, 6]. 
In the current study we have selected S. pneumoniae and 
H. influenzae because they are members of the normal 

microflora as well as being etiologic agents of common 
respiratory tract and disseminated infections  [7]. 
Transmission occurs through direct contact with 
respiratory droplets from asymptomatic pharyngeal 
carrier, patients, or indirectly through fomites  [8,  9]. 
Transmission occurs frequently in healthcare settings 
between patients and HealthCare workers (HCW) and 
also common among crowded communities through 
droplets  [10,  11]. Other risk factors for the invasive 
disease caused by these bacteria include extremes of 
age, immunocompromised states and viral infections of 
the respiratory tract  [12]. Awareness about preventive 
measures including appropriate vaccination remains 
inadequate  [10]. Limited data exists with respect to 
prevalence of oropharyngeal carrier status, prevalent 

Introduction. Streptococcus pneumoniae and Hemophilus influ-
enzae are two major bacterial human pathogens responsible for 
causing both acute respiratory tract and life threatening invasive 
infections. Oropharyngeal carriage of these isolates can lead to 
its transmission frequently in healthcare settings between patients 
and HealthCare workers (HCW) and also common among popu-
lation living in crowded communities resulting in serious invasive 
infections. Furthermore, awareness about preventive measures 
including appropriate vaccination against these bacterial infec-
tions, oropharyngeal carrier status, prevalent serotypes and the 
antimicrobial susceptibility pattern these bacterial strains among 
HCW and Non-HCW in the community in India remains inad-
equate. Therefore the current study is aimed to understand the 
prevalence of oropharyngeal carrier status, prevalent serotypes 
and antimicrobial susceptibility profile of these organisms among 
HCW and non-HCW.
Methods. A total of 200 oropharyngeal swabs were collected from 
HealthCare Workers and 200 from Non-Health care individuals of 
age 18 to 70. Antimicrobial susceptibility profile was studied for 
Pneumococci and H. influenzae. Specific serotypes for the carrier 
isolates of Pneumococci were identified using primers appropri-
ate to the prevalent serotypes by multiplex PCR.

Results. About 30% of the HCW were colonized with 
S.pneumoniae and H. influenzae (P  ≤  0.0001). Out of which 
19% of them were S.pneumoniae and 11% were H. influenzae. 
A total of 23% of the Non-HCW was colonized with S.  pneu-
moniae and H. influenzae. Out of which 16% had pneumococ-
cal carriage and 7% had H.  influenzae. Individuals in the age 
group 56-70 years had significantly a greater prevalence rate 
when compared to young people (P = 0.0014). Thus in this study 
30% of the HCW and 23% of the Non-HCW were colonized 
with S. pneumoniae and H. influenzae. Both Pneumococci and 
H. influenzae showed 100% susceptibility to Penicillin and other 
cephalosporins. However, Pneumococcal isolates from HCW 
showed better susceptibility towards erythromycin & clindamy-
cin whereas isolates from Non- HCW showed better susceptibil-
ity towards ofloxacin and tetracycline. Serotypes detected in our 
study include 19F, 3, 1 and 5.
Conclusions. The present study gives a greater prevalence rate 
of S.pneumoniae and H. influenzae among HCW when compared 
to Non-HCW. This will definitely increase horizontal spread of 
infections and further accelerate the occupational risk. Increased 
carrier state prevalence among old age group underscores the 
importance of vaccination among these individuals.
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serotypes and resistant patterns in HealthCare Workers 
and Non-HealthCare individuals in the community in 
India.

Materials and methods

Study design
Prospective observational study. Place of study: 
Department of Respiratory and Thoracic medicine and 
Department of Microbiology, Chettinad Hospital and 
Research Institute, Kelambakkam. Duration of the study: 
This was carried out in during a period of 6 months, May 
to Oct 2018. Sample size and study population: sample 
size was calculated using this formula:

Sample size (n) = Z2 P Q 
		  d2 

A total of 200 oropharyngeal swabs were collected from 
HealthCare Workers and 200 from Non-Health care 
individuals of age 18 to 70. Data such as demographic 
details, antibiotic use, smoking habits, immunization 
and other health related details were collected through 
individual questionnaires. Healthcare Workers include 
doctors, nurses, housekeeping staff and laboratory workers. 
Non-Healthcare Workers (not exposed to healthcare 
settings) include white collar workers, fishermen, farmers, 
construction workers, driver, sweeper, tailor and others 
(home makers and other subjects currently not pursuing 
any job).
Inclusion criteria: Age between 18-70 years, both male and 
female, Health care workers from a tertiary care hospital, 
non-health care individuals (not exposed to healthcare 
settings) of age 18 to 70. Exclusion criteria:  recent 
respiratory infections within 8 weeks, recent exposure or 
contact with individuals having respiratory infections, 
preexisting respiratory diseases, antibiotic usage for more 
than 2 weeks before taking oropharyngeal swab and 
immunocompromised individuals. This study was initiated 
after obtaining the approval from Institutional Human 
Ethical committee (IHEC) (Ref: no: 110/IHEC/03-18).

Sample collection
All participants were informed in detail about the study 
and written consent was obtained before collecting the 
samples from individuals who participated in the study. 
All participants were subjected to a detailed questionnaire 
and clinical examination. Oropharyngeal swabs were 
collected using sterile cotton swabs and the swabs were 
transported in Amie’s transport medium to microbiology 
department within 4 hours. Swabs were streaked onto 
trypticase soy agar supplemented with 5% sheep blood 
agar containing 5μg of gentamicin and chocolate agar. 
Plates were incubated at 37oC aerobically in the presence 
of 5-10% CO2 enriched air.

Bacterial identification
Pneumococci growing as alpha hemolytic colonies on blood 
agar were identified according to standard microbiological 

procedures like Gram’s stain, optochin susceptibility test, 
bile solubility test and H. influenzae colonies growing as 
translucent colonies on chocolate agar were identified by 
phenomenon of Satellitism.

Antimicrobial susceptibility testing
Antimicrobial susceptibility profile was studied for 
Pneumococci and H. influenzae by Kirby Bauer disc 
diffusion method as per Clinical and Laboratory 
Standards Institute. The antibiotics tested against the 
isolates include: penicillin, vancomycin, erythromycin, 
azithromycin, tetracycline, ofloxacin and cotrimoxazole 
for S.  pneumoniae; ampicillin, cefotaxime, cefipime, 
meropenem and  imipenem for H. influenzae.

Serotyping PCR for Pneumococci
Specific serotypes were identified using primers 
appropriate to the prevalent serotypes by multiplex PCR. 
Briefly multiplex PCR was set up in a 25 μl reaction mix. 
The thermal cycling condition is as follows: 95oC for 
15 min (1 cycle), 94oC for 30 sec, 54oC for 90 sec, 72oC 
for 60 sec (35 cycles) and 72oC for 10 min (1 cycle). The 
primer sets included are given in (Tab. I).

Statistical analysis
The results were analyzed using IBM SPSS (version 
21.0) software. Pearson’s Chi Square test was done 
to analyze the association between the two groups 
(Healthcare and Non-Healthcare workers).

Results

A total of 400 oropharyngeal swabs 200 from each 
category i.e. Health care workers and Non-Healthcare 
workers were collected. 
About 66% {132/200} of the HCW were in the age group 
of 18-35, 32% {64/200} of them in the age group of 36-55 
and 2% {4/200} of them in the age group 56-70 (Fig. 1). 
Of the 200 HCW, 72% {144/200} were female and 28% 
{56/200} were male volunteers (Fig.  2). With respect 
to occupation wise distribution 51.5% {103/200} were 
doctors and nurses, 39.5% {79/200} were housekeeping 
staff and 9% {18/200} were laboratory workers (Fig. 3). 
About 30% {60/200} of the HCW were colonized with 
S.pneumoniae and H. influenzae (P  ≤  0.0001). Out of 
which, 19% {38/200}of HCW were S.pneumoniae and 
11% {22/200} were H. influenzae (Fig. 4). About 10% 
{13.2/132} of HCW in the age group 18-35 and 9% 
{5.76/64} in the age group 36-55 had pneumococcal 
carriage whereas 3.5% {4.62/132} of HCW in 18-35 age 
group and 7.5% {4.8/64} of HCW in the age group 36-
55 carried H. influenzae in their pharynx (Fig. 5). About 
14% {20.16/144} of the females and 5% {2.8/56}of 
the males harbored S. pneumoniae in their oropharynx 
whereas 6.5% {9.36/144} of the females and 4.5% 
{2.52/56} of the males harbored H. influenzae (Fig. 6). 
Carrier state was found to be significantly higher in 
female volunteers when compared to males (p = 0.0298). 
Distribution of S.pneumoniae colonization among HCW 
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belonging to different category include, 10% {10.3/103} 
of doctors and nurses, 8% {6.32/79} of housekeeping 
staff and 1% {0.18/18} of laboratory workers. Whereas 
distribution of H. influenzae include, 4.5%{4.635/103}, 
6.5% {5.135/79} and 0% respectively (Fig. 7).
Among the Non-HCW 28% {56/200} of them belonged 
to the age group 18-35, 14% {28/200} were in the age 
group 36-55, 58% {116/200} in the age group 56-70 
(Fig. 8). Out of the 200 Non-HCW, 59% {118/200} of 
the healthy volunteers were female and 41% {82/200} 
were male (Fig. 9). Among the non-HCW 42% {84/200} 
of them were white collar workers, 30% {60/200} 

Tab. I. Set of primers included in the study.

Primers
Gen. bank 

accession n.
Primer sequence (5’-3’) Gene

Nucleotide 
position

Product 
size bp

1-f
CR931632

CTC TAT AGA ATG GAG TAT ATA AAC TAT GGT TA
wzy

9,935
280

1-r CCA AAG AAA ATA CTA ACA TTA TCA CAA TAT TGG C 10,181
3-f

CR931634
ATG GTG TGA TTT CTC CTA GAT TGG AAA GTA G

gal U
9,020

371
3-r CTT CTC CAA TTG CTT ACC AAG TGC AAT AAC G 9,360
5-f

CR931637
ATA CCT ACA CAA CTT CTG ATT ATG CCT TTG TG

wzy
6,123

362
5-r GCT CGA TAA ACA TAA TCA ATA TTT GAA AAA GTA TG 6,450
19F-f

CR931678
GTT AAG ATT GCT GAT CGA TTA ATT GAT ATC C

wzy
11,135

304
19F-r GTA ATA TGT CTT TAG GGC GTT TAT GGC GAT AG 11,407
8-f

CR931644
GAA GAA ACG AAA CTG TCA GAG CAT TTA CAT

wzy
11,193

201
8-r CTA TAG ATA CTA GTA GAG CTG TTC TAG TCT 11,364
14-f

CR931662
GAA ATG TTA CTT GGC GCA GGT GTC AGA ATT

wzy
7,959

189
14-r GCC AAT ACT TCT TAG TCT CTC AGA TGA AT 8,119

Fig. 1. Age wise distribution among HCW.

Fig. 3. Occupation status wise distribution among HCW.

Fig. 5. Oropharyngeal colonization of S. pneumoniae and H. influen-
zae among different age groups of HCW.

Fig. 4. Oropharyngeal colonization of S. pneumoniae and H. influen-
zae in HCW.

Fig. 2. Sex wise distribution of HCW.
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include home makers and other subjects not pursuing 
any job, 4% {8/200} fishermen, 4% {8/200} farmers, 
5% {10/200} construction workers, 4%{8/200} drivers, 
4% {8/200} sweepers and 5% {10/200} tailors (Fig. 10). 
A total of 23%{46/200} of Non-HCW were colonized 
with S.  pneumoniae and H.  influenzae. Out of which 

16% {32/200} had pneumococcal carriage and 7% 
{14/200} had H. influenzae (Fig. 11). 
In this study 3% {1.68/56} of Non-HCW in the age group 
18-35, 4% {1.12/28} of Non-HCW in the age group 36-
55 and 9% {10.44/116} of Non-HCW in the age group 
56-70 harbored Pneumococci. Whereas 0.5% {0.28/56} 
of Non-HCW in age group 18-35, 2.0% {0.56/28} in the 
age group 36-55 and 4.5% {5.22/116} in the age group 
56-70 had H. influenzae carriage (Fig. 12). 
Individuals in the age group 56-70 years had significantly 
a greater prevalence rate when compared to young people 

Fig. 6. Oropharyngeal colonization of H. influenzae and S. pneu-
moniae among male and female HCW.

Fig. 10. Occupation status wise distribution among Non-HCW.

Fig. 12. Oropharyngeal colonization of H. influenzae and S. pneu-
moniae among different age groups of Non-HCW.

Fig. 11. Oropharyngeal colonization of H. influenzae and S. pneu-
moniae in Non-HCW.

Fig. 7. % of Oropharyngeal colonization of S. pneumoniae and 
H. influenzae isolates among various category of HCW.

Fig. 8. Age wise distribution among Non-HCW.

Fig. 9. Sex wise distribution of Non-HCW.
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(P  =  0.0014). About 9% {7.38/82} of the male and 7% 
{8.26/118} of the female Non-HCW was colonized 
with Pneumococci whereas 4.5%{3.69/82} of the male 
and 2.5% {2.95/118} of the females was colonized with 
H. influenzae (Fig. 13). 
Colonization of Pneumococci among Non-HCW belonging 
to different occupation include white collar workers 5% 
{4.2/84}, others (home makers and other subjects not 
pursuing any job) 9% {5.4/60} , fishermen 2%{0.16/8} 
and sweepers nil. Non-HCW colonized with H. influenzae 
includes 1.5% {1.26/84}, 4.5% {2.7/60}, 0% and 1% 
{0.08/8} respectively (Fig. 14). 
Thus in this study 30% {60/200} of the HCW and 
23% {46/200} of the Non-HCW were colonized with 
S. pneumoniae and H. influenzae (Fig. 15). 
Antimicrobial susceptibility pattern of Pneumococci 
and H.  influenzae obtained from HCW & Non-HCW. 
The Pneumococcal isolates obtained from the healthcare 

workers showed 100% susceptibility to penicillin, 
82% {31.16/38} to erythromycin, 73% {27.74/38} to 
clindamycin, 64% {24.32/38} to ofloxacin, 45% {17.1/38} 
to tetracycline and 100 % to vancomycin. Whereas the 
susceptibility pattern of Pneumococcal isolates from 
Non-HCW include 100% to penicillin, 47% {15.04/32} 
to erythromycin, 60% {19.2/32} to clindamycin, 87% 
{27.84/32} to ofloxacin, 67% {21.44/32} to tetracycline 
and 100 % to vancomycin (Fig. 16). 
H. influenzae isolates obtained from Healthcare and 
Non-Healthcare workers showed 10% susceptibility to 
ampicillin, 85% to cefotaxime and 100% susceptibility to 
imipenem & meropenem (Fig. 17). 
Representative Pneumococcal isolates obtained from 
Health care and Non-Healthcare workers were subjected to 
serotyping multiplex PCR. The serotypes obtained include 
19F, 3, 1 & 5 (Fig. 18).

Fig. 13. Oropharyngeal colonization of H. influenzae and S. pneu-
moniae among male and female Non-HCW.

Fig. 16. Antibiotic susceptibility pattern of Pneumococci ob-
tained from HCW and Non-HCW.

Fig. 14. Oropharyngeal colonization of H. influenzae and S. pneu-
moniae among Non-HCW belonging to different occupation.

Fig. 17. Antibiotic susceptibility pattern of H. influenzae obtained 
from HCW and Non-HCW.

Fig. 15. H. influenzae and S. pneumoniae oropharyngeal carriage 
among HCW and Non-HCW.

Fig. 18. Gel pictures representing different serotypes of S. pneu-
moniae. 
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Discussion

The upper respiratory tract is the ecological niche for 
many bacterial species. Colonization of the pathogens 
like S. pneumoniae and H. influenzae usually result in the 
horizontal dissemination of these pathogens to individuals 
within the community. The rates of bacterial colonization 
mostly depend on the age, occupation, geographical area 
and socioeconomic conditions  [13-16]. Current study 
shows that the people belonging to 56-70 years had more 
colonization of S.pneumoniae and H.  influenzae when 
compared to people belonging to age groups between 18-
55 years and this was concordant with few studies [17]. 
This could be due to decreasing immunity with increasing 
age and associated chronic conditions. 
Our study shows that oropharyngeal colonization was 
found to be more predominant among female health care 
workers when compared to male health care workers. 
This may be due to the predominant female population 
among health care workers especially with nursing and 
housekeeping staff. In the present study the S. pneumoniae 
and H. influenzae carrier state was found to be higher in 
healthcare workers (30%) when compared to Non-Health 
care workers (23%). This was similar to the study report 
by Hosuru Subramaniya 2016 in which about 65% of 
HCW and 32% of Non-HCW harbored these pathogens. 
Among the health care workers, doctors, nurses 
and housekeeping staff had higher carrier rate when 
compared to laboratory workers. This was consistent 
with other reports [10]. This clearly depicts that higher 
rate of carriage among healthcare workers especially 
among doctors, nurses and housekeeping personnel 
may be attributed due to frequent exposure to hospital 
environment.
In our study, Pneumococcal isolates from HCW showed 
100% susceptibility to penicillin and vancomycin 
whereas resistance was noted against erythromycin, 
clindamycin, ofloxacin and tetracycline as 9%, 27%, 
36% and 55% respectively. However, isolates from non-
HCW showed 100% susceptibility to both penicillin and 
vancomycin but 40% of the isolates showed resistance 
towards erythromycin & clindamycin, 13% towards 
ofloxacin and 33% were resistant to tetracycline. In our 
study, isolates from HCW showed better susceptibility 
towards erythromycin & clindamycin whereas isolates 
from non-HCW showed better susceptibility towards 
ofloxacin and tetracycline. A report by Goyal gives 100% 
sensitivity to quinolones, macrolides and 61% resistance 
to tetracycline  [18]. Whereas another report states that 
90-100% of the isolates were found to be susceptible 
to penicillin and erythromycin which was found to be 
consistent with our report  [10]. H.  influenzae isolates 
from HCW and non-HCW showed 90% resistance 
towards penicillin whereas only 15% of the isolates 
were resistant towards cefotaxime. All the isolates were 
susceptible to imipenem and meropenem. A study by 
Yunusa Thairu states that majority of the H. influenzae 
isolates were resistant to ampicillin whereas all the 
isolates were sensitive to third generation cephalosporins 
like ceftriaxone [19]. Serotyping done for representative 

isolates revealed the following serotypes, which include 
1, 5, 3 and 19F. Another study done by Molander gives 
a report that the most common serotypes obtained from 
invasive infections include 1,5, 19F, 6B, 14 and 3 [20]. 
However Felipe Piedade Gonçalves Neves reports that 
the prevalent serotype among carrier isolates include 
6B, 19F, 6A, 14, 15C and 23F [21]. A study from India 
states that serotype 1 and 3 are the prevalent serotypes 
in all age groups [22]. Another report from India gives 
serotypes 1, 3, 5, 19F, 8, 14, 23F, 4, 19A and 6B as 
the predominant serotypes. Since the oropharyngeal 
colonizers are responsible for the spread of invasive 
infection a thorough knowledge about the prevalent 
colonizing serotypes can further aid in improving the 
efficacy of currently available pneumococcal vaccine.

Conclusions

The present study gives a greater prevalence rate of 
S.  pneumoniae and H.  influenzae among HCW when 
compared to Non-healthcare workers. This will definitely 
increase horizontal spread of infections and further 
accelerate the occupational risk. Thus carrier status is a 
concern for both HCW and non-HCW which can pave 
way for increased morbidity and mortality rate. Increased 
carrier state prevalence among old age group underscores 
the importance of vaccination among these individuals. 
Serotyping of the carrier strains definitely will give a 
greater insight for the inclusion of the serotype as a 
vaccine candidate and also help in identifying its clinical 
significance.
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Introduction 

HIV/AIDS remains a problem in many countries, espe-
cially in less developed countries [1]. According to the 
Global HIV & AIDS statistics, 37.9 million [32.7 mil-
lion-44.0 million] million people live with HIV/AIDS 
worldwide [2]. Although, prevalence of HIV/AIDS in 
the Eastern Mediterranean Region (EMR) countries 
like Iran is lower than the western countries, but HIV/
AIDS infection is becoming more prevalent in develop-
ing countries gradually, due to unprotected sexual inter-
course and drug abuse behaviors [3]. In 2015, the rate 
of HIV/AIDS prevalence in Iran was 11.4 per 100,000 
populations, a 10.5% increase from 1990 [4]. Of course, 
the real prevalence can be higher, due to the social, cul-
tural, taboo and religious factors in the Middle East, re-
porting is underestimate [5]. Although people of all ages 
in both genders are susceptible to HIV/AIDS infection; 
nonetheless, gender roles and relations are increasingly 
known as one of the essential factors driving the rapid 
spread of HIV infection [6]. As well as, globally, differ-
ences in the number of new HIV infections between men 
and women are more pronounced at younger ages and 
statics indicated that the new infections among young 
women (aged 15-24 years) were higher than they were 
among men in the same age group [7]. Moreover, ac-
cording to the World Health Organization (WHO) and 

the Joint United Nations Program on HIV/AIDS, young-
er people are more at risk of HIV [8]. The significant 
contributors for the spread of HIV/AIDS would be drug 
abuse (i.e. Injection Drug Users (IDUs) and needle and 
syringes sharing), unprotected and high-risk sexual ac-
tivity (i.e. sex workers), inadequate health literacy (i.e. 
less HIV/AIDS knowledge), discriminatory attitude (i.e. 
HIV-positive patients may be rejected in a relationship) 
and anti-social behavior against infected people (i.e. 
HIV-positive patients may be separated from the soci-
ety), and likewise HIV/AIDS is a rare social and also 
familial discussion [9].
A culture of silence surrounds HIV/AIDS and related is-
sues, especially in developing countries like Iran, where 
people are still living in a conservative society, cannot 
help the health care system to reduce HIV/AIDS preva-
lence [10]. In the worst situation, HIV-related issues are 
still shadowed by cultural and social restrictions, dis-
crimination, discounting, discrediting, denial, stigma, 
and prejudice directed at people living with HIV/AIDS; 
especially sex workers and IDUs, which leads to many 
HIV/AIDS prevention interventions are broken, and 
consequently the epidemic continues to spread [11]. For 
example, a study conducted in the United State (US) in 
2016, illustrated most HIV-positive patients experienced 
stigma in their daily lives, as well as from their health-
care workers [12]. While based on the World Bank state-

Background. HIV/AIDS remains a major public health concern 
globally and Health Care Workers (HCWs) are in the frontline of 
preventing and providing care in the health care system. The aim 
of this study was to evaluate HIV/AIDS knowledge among Iranian 
HCWs.
Methodology. This cross-sectional study was conducted among 
200 HCWs who were randomly selected from health care cent-
ers in Kermanshah city, west of Iran, 2018. HCWs filled out a 
self-administered questionnaire including the socio-demographic 
characteristics and HIV/AIDS knowledge items. Data were ana-

lyzed by SPSS version 16 using bivariate correlations, t-test, and 
ANOVA statistical tests.
Results. The mean score of HIV/AIDS knowledge was 29.73 [95% 
CI: 28.79, 30.67], ranged from 0 to 40 (74.3% of total percent). 
There was no significant association and correlation between 
HIV/AIDS knowledge and sex, education level, marital status, age 
and job history. Up to 50% had inadequate knowledge about HIV/
AIDS status and transmission in Iran.
Conclusions. HCWs HIV/AIDS knowledge was average and it 
seems need to be educating regarding HIV/AIDS status and trans-
mission in Iran.
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ment “waiting to intervene may be costly”, indicates the 
need to take action immediately [13].
The knowledge of HCWs regarding HIV/AIDS infec-
tion is a major factor influencing their willingness to 
provide care for HIV-positive patients and also the will-
ingness of people living with HIV to access care, and the 
quality of the care they receive [14]. Despite HIV-related 
medical education and experience in the last decades, 
some health care providers still have shown a reluctance 
to take care of HIV-positive patients, in particular in de-
veloping countries [15]. In addition, HCWs may be ex-
posed to the risks associated with blood-borne viruses 
like HIV/AIDS via contact with blood (and other body 
fluids) during their work for example needle sticks; evi-
dence shows that annually about 3 million percutaneous 
exposures with blood borne pathogens happen among 35 
million HCWs across the world, leads to 200 to 5000 
HIV/AIDS infections [16]. On the other hand, several 
studies noted that the use of determinants such as knowl-
edge in planning health promotion programs could be 
useful in order to the promotion of healthy behavior [17].
HCWs are the milestone of medical care and also play a 
basic role in health areas and globalization health. Lack 
of knowledge may contribute to HCWs’ attitudes and 
concerns about providing care and also may lead to oc-
cupational HIV/AIDS transmission. In addition, accord-
ing to the Kermanshah University of Medical Sciences 
and Health Services, 3551 (11.76%) HIV/AIDS patients 
are identified in the Kermanshah province from 30183 
HIV/AIDS patients in Iran [18].
With this background, HCWs are at serious risk of HIV/
AIDS infection. Consequently, HIV may be transmitted 
from HCWs to the community if he/she does not have 
adequate HIV/AIDS Knowledge. Therefore, it is crucial 
to assess the knowledge of HCWs regarding HIV/AIDS 
infection if prevention is to be addressed appropriately. 
The aims of the study were to evaluation HIV/AIDS 
knowledge among HCWs in western Iran.

Methodology

Participants and sampling
This cross-sectional study was conducted among HCWs 
in Kermanshah, the west of Iran, during 2018, with the 
aim of providing knowledge for the planning health pro-
motion program to increasing knowledge HCWs in west 
of Iran towards HIV/AIDS. The sample size was calcu-
lated at 95% significant level according to the results of 
a pilot study among 30 HCWs which that reported the 
standard deviation (SD) of HIV/AIDS knowledge among 
HCWs was 7.05 a sample of 200 was estimated. Of the 
population of 200, 191 (95.5%) signed the consent form 
and voluntarily agreed to participate in the study, that 
has been approved by institutional review board at the 
Kermanshah University of medical sciences. This re-
search has been approved by the research ethics commit-
tees at the Kermanshah University of medical sciences, 
the west of Iran (IR.KUMS.REC.1398.469).

To select the participants and collect data the following 
stages were done. First, areas of the city were classified 
based on the division of the geographical region, next 
for each social class two health care centers were ran-
domly selected (a total of sixteen health centers were 
selected). Then, among the primary health care work-
ers on the health care centers, were enrolled into this 
study voluntarily. Finally, the volunteers were given the 
self-administration questionnaire, after we explained the 
main objective of the study.

Tool and data collection
Prior to conducting the main study, a pilot study was 
conducted to evaluate the validity and reliability of the 
instrument. The pilot study was conducted among 30 
subjects, similar to those who participated in the main 
study. Questionnaire included two sections that com-
prised of 45 question and items: 5 questions for demo-
graphic factors, and 40 items for HIV-AIDS knowledge.

A: Demographics questionnaire

The background variables assessed in this study includ-
ed: age (year), job history (year), sex (male, female), 
marital status (single, married), and educational level 
(technician, BSc, MSc and MD).

B: HIV-AIDS knowledge questionnaire

HIV-AIDS knowledge was evaluated by 40 questions 
standard scale in Persian [14]. Each question was meas-
ured on a multiple-choice question. Score ranged was 
0 to 40. Example of the question is: “HIV/AIDS not 
transmitted by social relationships, so there isn’t needed 
in isolation of HIV-positive patients from others”. The 
reliability coefficient of HIV-AIDS knowledge question-
naire in our study was 0.84.
To collect data, we contacted the administrative staff in 
each health centers to find available times that we could 
complete the questionnaires among selected HCWs. 
Data collection was done in a face-to-face interview 
style, which took about 10-12 min to complete. Then, 
the eligible HCWs signed consent forms, were inter-
viewed separately by two trained interviewers after we 
explained the main objective of the study.

Data analysis 
The Statistical Package for the Social Sciences (SPSS) 
(ver. 16.0) was used for the purpose of data entry, ma-
nipulation, and analysis. Quantitative variables were 
expressed as means with CI, SDs, and qualitative/cat-
egorical ones as frequencies and percentages. Bivariate 
correlations were computed to ascertain the magnitude 
and direction of the associations between the knowledge 
with the age and job history. One-way ANOVA and t-test 
was performed to explain the association of sex, edu-
cation level and marital status with HIV-related knowl-
edge. In addition, split-half was used to estimate the in-
ternal consistency of the various measures in our study.
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Results

The mean age of respondents was 37.04 years [95% CI: 
36.11, 37.97], ranged from 22 to 54 years. The mean 
years of job history of respondents was 12.30 years 
[95% CI: 11.36, 13.25], ranged from 1 to 27 years. More 
details of demographic characteristics of the participants 
are shown in Table I.
The mean score of HIV-AIDS knowledge of respondents 
was 29.73 [95% CI: 28.79, 30.67], ranged from 0 to 40. 
Based on this finding, respondents were received 74.3% 
of total score of HIV-AIDS knowledge questioner.
As indicated in Table II HIV-AIDS knowledge was not 
significant association with sex, education level and 
marital status. 
Our findings indicated knowledge was not significant 
correlation with the age (r = 0.082) and job history 
(r = 0.088).
Table III has been showed the correct and incorrect an-
swer of HIV-AIDS knowledge items among participants.

Discussion

Our results showed that the total HIV/AIDS knowledge 
in our study was at a relatively moderate level (74.3%); 
showing gaps relating to HIV/AIDS infections expo-
sures, HIV/AIDS risk prevention, and occupational HIV/
AIDS transmission; and expressed the need for more ed-
ucation. The moderate level of HIV/AIDS knowledge in 
this study might be due to most HCWs were aged (30-49 
years), and so may not have received a curriculum with 
update HIV/AIDS knowledge or may not have partici-
pated in HIV/AIDS in-service programs.
Our results concur with the results of some studies con-
ducted in Iran and other countries. For instance, an in-
ternational study conducted with the nurses in Finland, 
Estonia and Lithuania reported that the whole respon-

dents showed moderate levels of HIV/AIDS knowledge 
in 2010 [19]. Also, Mulaudzi and colleagues from South 
Africa have reported 83.8% nurses had average level of 
HIV knowledge in 2011 [20]. Likewise, Delobelle and 
colleagues from South Africa have reported HIV/AIDS 
knowledge of nurses was moderate in 2009 [21]. Simi-
larly, Saydkhani et al work conducted in Ahvaz, another 
state of Iran, showed 60% anesthesia staff had moderate 
knowledge regarding HIV/AIDS infection in 2010 [22].
However, many other researchers reported converse re-
sults. For example, research conducted by Kumar et al 
among paramedical staff working in private healthcare 
facilities in Delhi, showed that majority had poor knowl-
edge regarding HIV/AIDS transmission in 2017  [23]. 
A study conducted in KwaZulu-Natal, South Africa 
also revealed that the health care providers had limited 
knowledge toward the reproductive needs and rights 
of individuals living with HIV in 2017 [24]. Similarly, 
Kawale et al, from Malawi have reported most health 
care providers had very poor knowledge about HIV and 
reproductive health, as well as prevention of mother-to-
child transmission in 2015 [25].
Conversely, Desai and colleagues showed 80% health 
care providers were knowledgeable in term of pre-expo-
sure prophylaxis for HIV infection in United Kingdom 
in 2016 [26]. Likewise, the results of Hughes’s survey 
conducted in 2011, showed the favorable knowledge of 
HIV/AIDS with scores of 89% and 84% for physicians 
and nurses, respectively [27]. A similar study conducted 
by Jafari et al. in Tehran, capital city of Iran, showed that 
83.8% participants had good knowledge of HIV/AIDS 
and its transmission [28].
Moreover, we found no significant association between 
sex, education level, marital status, age and years of 
work experience with HIV/AIDS knowledge. A study 
by Delobelle et al. also indicated HIV/AIDS knowledge 
was not associated with age, gender and years of expe-
rience [21]. To best our knowledge, the higher level of 
education was directly related to more favorable knowl-
edge, however, we found no relationship between educa-
tion level and HIV/AIDS knowledge, need to be more 
addressed. In contrast, the results of study conducted by 
Jafari et al. observed a significant association between 
sex, age, education level and job history with HIV/AIDS 
knowledge [28]. Conversely, Oppong et al reported that 
HIV/AIDS knowledge were significantly associated 
with marital status [29].

Tab. I. Distribution of the demographic characteristics among the 
participants.

Percent Number Variables
13.1 25 20-29 Age group (year)
49.2 94 30-39
35.6 68 40-49
2.1 4 50-60
18.3 35 1-5 Job history 
25.7 49 6-10
19.4 37 11-15
29.3 56 16-20
7.3 14 21-30
25.7 49 Male Sex 
74.3 142 Female
23.6 45 Technician Education level 
67.5 129 BSc
8.9 17 MSs or MD
25.7 49 Single Marital status 
74.3 142 Married 

Tab. II. Association of sex, education level and marital status with 
HIV-related knowledge.

Sig Mean (SD) Variables
0.272 28.73 (7.69) Male Sex 

30.07 (6.14) Female 

0.850 30.22 (5.93) Technician 
Education 

level 
29.57 (6.77) BSc
29.64 (6.99) MSs or MD

0.341 28.95 (7.16) Single Marital status 
30.00 (6.37) Married 
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Tab. III. Correct and incorrect answer of HIV-AIDS knowledge items among participants.

No Items Correct Incorrect 
1 The third wave of HIV/AIDS in Iran is caused by unprotected sexual behaviors. 2 (1%) 189 (99%)
2 In Iran, mother-to-child and sexual transmission have rapidly increased in recent years. 61 (31.9%) 130 (68.1%)
3 Nowadays, sexual transmission is the most common HIV/AIDS transmission in Iran. 63 (33%) 128 (67%)
4 Those with high-risk behaviors should refer to counseling centers for behavioral diseases. 85 (44.5%) 106 (55.5%)

5
Usually, mother-to-child HIV transmission occurs during the first and last month of pregnancy or 
during delivery or breastfeeding.

87 (45.5%) 104 (54.5%)

6 Repeating the HIV/AIDS test every 3-6 months is important for at-risk peoples. 88 (46.1%) 103 (53.9%)

7
Psychedelic drug use, especially methamphetamines increase the risk of sexual transmission of 
HIV/AIDS. 

95 (49.7%) 96 (50.3%)

8
Multiple sexual partners, sexuality and the stage of HIV-AIDS in patients lead to the increased 
likelihood of transmission.

114 (59.7%) 77 (40.3%)

9
The window period is time between infections with HIV/AIDS until the HIV antigen detected by 
standard HIV tests.

127 (66.5%) 64 (33.5%)

10
HIV/AIDS transmission through blood and contaminated blood products has been controlled in 
Iran.

131 (68.6%) 60 (31.4%)

11
Formula milk feeding is an effective prevention strategy to reduce mother-to-child HIV/AIDS 
transmission during breastfeeding.

134 (70.2%) 57 (29.8%)

12 Mother-to-child transmission of HIV/AIDS occurs during pregnancy, delivery, and breastfeeding. 135 (70.7%) 56 (29.3%)

13
Negative HIV test results immediately after high-risk behavior, it’s not actually confident for HIV/
AIDS transmission.

143 (74.9%) 48 (25.1%)

14 IDUs are only vulnerable to HIV/AIDS infection. 144 (75.4%) 47 (24.6%)
15 To know about the HIV/AIDS status, counseling and getting a test for HIV/AIDS is recommended. 146 (76.4%) 45 (23.6%)
16 Protected and safe sex is the most important strategy for prevention of HIV/AIDS in Iran. 151 (79.1%) 40 (20.9%)

17
Educational programs for youth regarding HIV/AIDS transmission is an effective preventive 
strategy, especially in sexual transmission.

152 (79.6%) 39 (20.4%)

18 People with high-risk behaviors are in prioritizing for consultation and testing of HIV/AIDS. 152 (79.6%) 39 (20.4%)

19
Antiretroviral treatment for the mother, prenatal care for HIV-positive women and cesarean 
delivery may prevent mother-to-child transmission of HIV/AIDS.

156 (81.7%) 35 (18.3%)

20 HIV/AIDS infection is becoming more prevalent in Iran. 157 (82.2%) 34 (17.8%)
21 Sexually transmitted diseases increase the risk of HIV/AIDS infection transmission. 159 (83.2%) 32 (16.8%)
22 HIV/AIDS may not be transmitted from a shared bathroom and toilet. 161 (84.3%) 30 (15.7%)
23 In testing HIV/AIDS, the private space of information should be kept confidential. 161 (84.3%) 30 (15.7%)

24
HIV/AIDS infection is transmitted by mosquito bites and social relationships like talking, coughing, 
shaking hands and or kissing.

162 (84.8%) 29 (15.2%)

25
Reducing stress and anxiety, decisions on the need for repeat testing and appropriate 
psychological support from people who have positive test results are the purpose of the 
consultation before and after the test.

162 (84.8%) 29 (15.2%)

26 HIV/AIDS can be transmitted through needle and syringes sharing. 165 (86.4%) 26 (13.6%)
27 People with unprotected and high-risk sexual activity are more vulnerable to HIV/AIDS infection. 165 (86.4%) 26 (13.6%)

28
HIV/AIDS is not transmitted by social relationships, so there isn’t needed the isolation of HIV-
positive patients from others.

165 (86.4%) 26 (13.6%)

29 An HIV positive patient may be asymptomatic in the early stages. 166 (86.9%) 25 (13.1%)
30 HIV infection transmitted by blood, breast milk and sexual secretions. 167 (87.4%) 24 (12.6%)
31 HIV/AIDS not transmitted by touching the infected things e.g. money, dress and etc. 167 (87.4%) 24 (12.6%)

32
Drug abuse, infected with sexually transmitted diseases (STDs) and intercourse with men who have 
sex with men (MSM) increased the risk of HIV transmission. 

167 (87.4%) 24 (12.6%)

33 Early diagnosis of HIV/AIDS leads to control of the disease, treatment and reduces the prevalence. 168 (88%) 23 (12%)

34
Lack of loyalty to the spouse and sexual immorality is the predisposing factor for HIV/AIDS 
transmission.

169 (88.5%) 22 (11.5%)

35
Sexual restraint, loyalty to the husband, sexual intercourse protected by a suspect sex partner is 
recommended to prevent sexual transmission of HIV/AIDS.

171 (89.5%) 20 (10.5%)

36
Pregnant women that themselves and their husbands’ had a history of high-risk behaviors and also 
the history of prison should be recommended to HIV/AIDS tests.

174 (91.1%) 17 (8.9%)

37 HIV, which causes AIDS weakens and destroys the immune system 175 (91.6%) 16 (8.4%)

38
People with high-risk behaviors (i.e. unprotected sexual activity or needle sharing and syringes) 
should be recommended for getting a consultation and HIV/AIDS test.

175 (91.6%) 16 (8.4%)

39 Education is the best strategy to control HIV/AIDS. 177 (92.7%) 14 (7.3%)
40 Adolescence and youth are more vulnerable to HIV/AIDS infection. 180 (94.2%) 11 (5.8%)
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Our participants had little knowledge regarding HIV/
AIDS status in Iran, for example about; “The third wave 
of HIV/AIDS in Iran is caused by unprotected sexual 
behaviors” and “In Iran, mother-to-child and sexual 
transmission have rapidly increased in recent years” also 
“Nowadays, sexual transmission is the most common 
HIV/AIDS transmission in Iran. This finding clearly 
shows our study population did not access to update 
HIV/AIDS knowledge, in particular regarding HIV/
AIDS status in Iran.
Less than 50% of the participants had the correct an-
swer to the following questions; “Those with high-risk 
behaviors should refer to counseling centers for behav-
ioral diseases”, “Usually, mother-to-child HIV trans-
mission occurs during the first and last month of preg-
nancy or during delivery or breastfeeding”, “Repeating 
the HIV/AIDS test every 3-6 months is important for 
at-risk peoples” and “Psychedelic drug use, especially 
methamphetamines increase the risk of sexual transmis-
sion of HIV/AIDS”, such findings clearly observe that 
more effort needs to be done to improve HIV-related 
knowledge among HCWs in Western Iran. In this regard 
Mbanya carried out a study on 107 nursing staff in a ru-
ral hospital of Cameroon and indicated the 70.1% of the 
nurses who responded scored highly in the knowledge 
section [30]. Moreover, Ghorbani in their study among 
nurses of Baqiyatallah hospital in Tehran in the capital 
of Iran and reported about half of the nurses had moder-
ate knowledge about HIV/AIDS [31]. These results in-
dicated supplementary education toward HIV/AIDS is 
needed to strengthen the knowledge of HCWs.
The most important limitation of the current study, as a 
cross-sectional, was that we used self-reported data to 
examine the knowledge toward HIV/AIDS among HC-
Ws; these types of data may have a lower accuracy rath-
er than observational methods. Secondly, some further 
analysis directed to the associations did not apply due to 
the cross-sectional nature of the study design. Third, our 
study was conducted among HCWs in the west of Iran 
and the results of this study are not generalizable to the 
other place or population. Fourthly, some HCWs were 
unwilling to participating in the study.

Conclusions 

In our study, HIV/AIDS knowledge of HCWs was aver-
age, and several gaps and misconceptions were found 
regarding HIV/AIDS status and transmission in Iran. 
Given the global HIV/AIDS epidemic and increasing 
numbers of HIV/AIDS patients, HCWs should be edu-
cated regarding HIV/AIDS.
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Introduction

Cholera is a fatal dehydrating diarrheal disease caused by 
Vibrio cholera. The disease acquired through the ingestion 
of an infective dose of contaminated food or water and 
spread through many mechanisms  [1]. The improvement 
in water and sanitation system has eliminated the cholera 
transmission in Europe and other developed countries since 
the late nineteenth century. However, most developing 
countries failed to implement such measures  [2,  3], and 
cholera remains a significant public health problem. Ali 
and colleagues have estimated about 2.86 million cholera 
cases and 95,000 associated deaths had occurred annually 
between 2008-2012, in 69 endemic countries [4]. However, 
only 5-10% of the actual cases reported to the World 
Health Organization (WHO) due to social, economic and 
political sensitivities, and inadequacies of laboratory and 
epidemiological surveillance systems of cholera-endemic 
countries [4]. 
Cholera is a synonym of poverty, inequity, and lack of 
social development. Risk factors for cholera – lack of safe 
water, poor hygiene, overcrowding, poor infrastructure, 
and improper environmental sanitation  –  exist in the 
underprivileged areas of many developing countries. The 
massive population displacements imposed by complex 
humanitarian emergencies also increase the risk of disease 
transmission, if the pathogen is present or introduced into 
the population [2, 5]. Yemen is one of the poorest countries 
in the Middle East. The country suffered from protracted 
political conflict for nearly a decade, which escalated into 

conflict in 2015. The violence displaced 3.34 million people 
and disrupted the fragile services of water, sanitation, and 
health. More than half of the 30.5 million Yemeni people lack 
safe drinking water and sanitation, and two-third of people 
have no or limited access to basic health care [6]. Cholera 
in Yemen became reportable to the WHO since the 1970s. 
Several outbreaks have been declared since then [7]. More 
recently, the cholera outbreak began first in October 2016 in 
the capital, Sana’a [8]. During this wave, over 70% of cases 
were reported from five governorates, including Aden [9]. 
By mid-March 2017, the outbreak was in decline [10]. The 
resurgence of cholera cases after 27 April 2017 marked the 
second wave with the unprecedented spread in 22 out of 
23 governorates. By January 2019, almost 1.5 million cases 
and 2,906 associated deaths were reported [11], making the 
worst recorded cholera epidemic. More than half of the cases 
were among children under 15 years. The cases-fatality rate 
was as high as 0.76% in the elderly above 60 years [6].
As a response to the outbreak, the Yemen Ministry of 
Public Health and Population (MoPHP) along with “Health 
and Water, Sanitation, and Hygiene (WaSH)” clusters, 
developed an integrated cholera preparedness and response 
plan in October 2016 [12]. The plan was based on the WHO 
strategy for cholera prevention and control, a combination 
of surveillance, water, sanitation and hygiene, social 
mobilization, treatment, and oral cholera vaccines [12, 13]. 
Although the first release of the plan missed important 
components, including infection preventions, the following 
iterations of the plans were more comprehensive  [12]. 
However, how to implement these interventions remains a 

Objectives. To improve prevention and control response to the chol-
era outbreak, we sought to assess and compare the community’s chol-
era awareness and needs in high and low epidemic areas in Aden. 
Methods. A community-based comparative survey was conducted 
in 2017. We used multi-stage cluster sampling. Eligible household 
heads in high and low epidemic areas were interviewed. The data 
collected from both areas using a pretested questionnaire. 
Results. Cholera cases and mortality were higher in high epi-
demic areas compared with low epidemic areas. Socioeconomic, 
water, sanitation, and hygienic conditions were poorer in high 

epidemic areas compared with low epidemic areas. Knowledge 
of cholera transmission and prevention was sub-optimal in both 
areas. We found a mismatch between the delivered education and 
distributed preventive materials. 
Conclusions. Stakeholders should tailor the design, content, and 
implementation of future cholera prevention and control methods 
to meet the needs of the community. Future educational camping 
should focus on the transmission prevention, including vaccina-
tion. Education and sustainable interventions should be imple-
mented to improve the water, sanitation, and hygiene. 
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challenge in the context of Yemen. In August 2017, MoPHP 
and its partners initiated a cholera awareness campaign as a 
strategy to control the outbreak. However, the oral cholera 
vaccine was not administrated until May 2018 [12].
To design community-tailored educational messages and 
methods for prevention and control activities, it is important to 
understand the community awareness and needs. This study 
assessed and compared cholera knowledge, socioeconomic, 
and WaSH characteristic between high epidemic areas 
(HEAs) and low epidemic areas (LEAs) in Aden city. We 
also suggest recommendations for stakeholders to prioritize 
future preventive actions and mobilization effort.

Methods

Study design, setting and target population
We conducted a community-based comparative cross-
sectional survey between September-October 2017, in the 
southern port city of Aden. Aden – the officially Yemen’s 
temporary capital  –  divided into 8  administrative urban 
districts. It has about 1.14 million inhabitants, in addition to 
60,000 internally displaced (IDPs) and 138,000 refugees [6]. 
For a meaningful comparison, we targeted population in 
areas with the highest and the lowest suspected cholera 
cases. A suspected cholera case defined as “a patient aged 
5 years or more develops acute watery diarrhea, with or 
without vomiting”  [14]. We used the cholera case attack 
rate (AR), and the caseload to indicate the epidemic level in 
districts, and blocks within districts, respectively. 

Sample size and sampling strategy
The multi-stage cluster sampling method was applied 
to reach the eligible households  [15]. Based on the 34th 
epidemic week report – obtained from the Primary Health 
Care Directorate and WHO – the two districts with highest, 
and the two with lowest suspected cholera AR were selected 

purposively in the first stage (Fig. 1). In the second stage, 
blocks with the highest cumulative number of suspected 
cholera [high-epidemic areas (HEAs)] were selected from 
the two districts with the highest suspected cholera AR. In 
low AR districts [low-epidemic areas (LEAs)], blocks with 
the lowest caseload were included purposefully  [16]. In 
the third stage, 30 clusters were selected with probability 
proportionate to the population size in each area. Finally, 
a random selection of the seven households within each of 
the 30 clusters was targeted. This resulted in a minimum 
sample size of 210 households in each area. 
The questionnaire was administered either to the head of 
the household or in his absence to a responsible adult above 
18 years of age, after obtaining their informed consent. 

Study tool and data collection
A translated version of a semi-structured questionnaire 
adapted from a previous study about cholera in 
Bangladesh [17] was administrated to the eligible household 
members through face-to-face interviews. Interviewers 
were trained before the survey through classroom and field 
training to ensure the questionnaire was well understood by 
the surveyors, avoiding the difference in the definitions and 
interpretations of concepts used. 
Pre-testing of the questionnaire was also conducted on a 
small number of participants (n = 10) in a district not included 
in the study and their responses were not used in the final 
analysis. The final version of the questionnaire consists 
of six sections: 1)  socio-demographic characteristics; 
2)  illness in the family; 3)  water sources, storage and 
handling practices; 4) Hand-washing and sewage disposal; 
5)  cholera-related knowledge, and exposure to health 
communication message, and intervention. 

Analysis of data
Data were entered and analyzed using the Statistical 
Package for Social Sciences software version 22 (SPSS 

Fig. 1. Aden administrative map showing selected districts, drawn using Epi Info™ version 7.3.2. Data source: UN Office for the coordination 
of humanitarian affairs, 2019. The humanitarian data exchange. https://data.humdata.org/dataset/yemen-admin-boundaries

https://data.humdata.org/dataset/yemen-admin-boundaries
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Incorporation, Chicago, IL, USA). Variables were 
presented as proportions or means. To measure knowledge 
of the respondents about cholera, a scoring system was 
used. Correct and incorrect answers for knowledge were 
given scores of “one” and “zero”, respectively. Fourteen 
items were used in the calculation of the knowledge score, 
with a total score ranged from 0 to 14, as shown in Table I. 
The poor knowledge was defined as a score of ≤ 7, while 
good knowledge defined as a score of  ≥  8  [18]. The 
comparison between HEAs and LEAs characteristics 
was done by using the Chi-Square test or Fisher’s exact 
(FE) test as appropriate. To identify the predictors of a 
high level of cholera epidemicity, a multivariate logistic 
regression for the relevant socioeconomic and WaSH 
variables, which were also significant by chi-square test, 
was done. Relevant socioeconomic variables are low 
educational level  [18], low income, and crowding  [19]. 
Relevant WaSH variables are water sources, water 
treatment, sanitation facilities and sanitary system, and 
handwashing. Crude and adjusted odds ratio (OR), 95 % 
confidence interval (CI) and P-value were reported. The 
statistical significance of all tests was considered when 
the P-value was < 0.05. 

Ethical consideration
Approval for conducting the study was obtained from 
the MoPHP, and the ethical clearance was issued from 
the Ethics Research Committee, Faculty of Medicine and 
Health Sciences, University of Aden before conducting the 
study. Verbal consent was obtained from participants before 
conducting the interview. The agreement to take part in the 
study indicates participant’s consent.

Results

We interviewed members of 440 households in four targeted 
districts, 228 vs 212 in HEAs and LEAs, respectively. The self-
reported prevalence of suspected cholera in the six months 
preceding the survey was high (44.8%). HEAs respondents 
reported a statistically significant higher prevalence of 
suspected cholera (49.6%) than LEAs respondent did 
(39.6%). Additionally, all five deaths attributed to suspected 
cholera were reported from the HEAs. 

Socioeconomic characteristics

The age of respondents was similar in both areas with 
significantly more female from HEAs. HEAs and LEAs 
were significantly different in the other socioeconomic 
characteristics, except for family size, with the least 
favourable conditions such as low educational level, 
unemployment, low income are striking features for the 
HEAs respondents (Tab. II).

Tab. I. Knowledge score items.

Items
Given 
score

Cholera symptoms
Watery diarrhoea 1
Vomiting 1
Dehydration 1
Transmission of cholera
Eating polluted food 1
Drinking polluted water 1
Poor hygienic practices 1
Flies and insects 1
Person-to-person contact 1
Cholera prevention
Adequate food safety: wash fruits and vegetables, 
cooking food thoroughly, cover food and keep it 
away from flies and insects, clean cooking utensils

1

Use of safe water treat water with chlorine tablet  
or boiling

1

Basic hygienic practice: washing hands with soap 1
Proper sanitation: adequate disposal of human wastes 1
Vaccine 1
Cholera treatment
Diarrhoea treatment centre, hospital, clinic and ORS 1
Total score 14

Tab. II. Socioeconomic characteristics.

Characteristic
Total

(n = 440)
HEAs

(n = 228)
LEAs

(n = 212) P-value
% % %

Sex
Male 46.4 38.6 54.7

P < 0.001*
Female 53.6 61.4 45.3
Age
18-24 17.0 18.4 15.6

P = 0.842
25-34 22.7 23.2 22.2
35-44 23.9 24.1 23.6
45-54 18.9 17.1 20.8
≥ 55 17.5 17.1 17.9
Family size
< 5 19.8 16.2 23.6

P = 0.0595-10 69.1 70.2 67.9
> 10 11.1 13.6 8.5
Educational level
Illiterate,  
read and write

23.9 36.8 9.9

P < 0.001*Basic school 26.8 28.5 25.0
Secondary school 21.8 19.7 24.1
University 27.5 14.9 41.0
Job
Housewife 37.3 45.2 28.8

P < 0.001*

Public work 20.7 12.7 29.2
Private work 18.4 12.7 24.5
Unemployed 8.0 10.1 5.7
Work on daily 
basis

5.7 9.6 1.4

Students 5.7 3.9 7.5
Others 4.3 5.7 2.8
Monthly per capita income (YR)a

< 5,000 20.9 35.1 5.7

P < 0.001*
5,000 - < 10,000 27.3 28.1 26.4
10,000 - < 15,000 25.0 20.6 29.7
≥ 15,000 26.8 16.2 38.2

a YR: Yemeni Riyal; *: statistically significant.
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Water, sanitation and hygiene (WaSH) 
related characteristics
More than 77% respondents drank untreated water, 66.2% 
of them claimed their current water source was safe. 
However, HEAs and LEAs had a significant difference in 
water sources and management. The LEAs respondents 
reported safer water sources for drinking and domestic 
use. For example, the piped water system is prevalent 
in 98% of LEAs households compared with 71.5% in 
HEAs households. The more efficient way of water 
treatment, such as filters was also significantly higher 
in LEAs. Similarly, LEAs respondents had reported 
significantly improved sanitary and sewerage system 

compared with HEAs respondents. In HEAs, although 
respondents claimed washing their hands significantly 
more than respondents from LEAs did (92.5% versus 
84.9% respectively), a significantly higher percentage 
from LEAs respondents wash their hands before eating 
(98.1% vs 93.8%) and after using the toilet compared 
to HEAs respondents (93.4% vs 73.9%). More details 
about WaSH characteristics are shown in Table III.

Education about cholera prevention  
and treatment
Eighty-four percent of the respondents were exposed 
to education regarding cholera in the last six months. 

Tab. III. Households’ WaSH characteristics.

Characteristic
Total

(n = 440)
HEAs

(n = 228)
LEAs

(n = 212) P-value
% % %

Water characteristics
Main source of drinking water for the household
Piped water in house 53.9 51.3 56.6 P = 0.001*
Bottled water 38.6 36.4 41.5
Others 7.3 12.3 1.9
Main source of water used for other purposes such as cooking  
and handwashing
Piped water in house 84.3 71.5 98.1 P = 0.001*
Others 15.7 28.5 1.9
Using procedures to make water safer to drink 23.4 19.3 27.8 P = 0.035*
Procedures used to make water safer to drink  
(total = 103, HEAs = 44, LEAs = 59)
Use water filter 68.9 43.2 88.1 P < 0.001*
Add chlorine tablets 18.4 29.5 10.2 P = 0.012*
Boil the water 11.7 22.7 3.4 P = 0.002*
Strain it through cloth 7.8 15.9 1.7 FEP = 0.020*
Others 3.9 9.1 0.0 FEP = 0.031*
Reasons for not treating drinking water before use  
(total = 337, HEAs = 184, LEAs = 153)
Current water source is safe 66.2 68.5 63.4 P = 0.326
No money 13.1 17.4 7.8 P = 0.010*
No time 11.9 7.1 17.6 P = 0.003*
No chlorine 3.0 5.4 0.0 FEP = 0.002*
Cannot tolerate chlorine taste/smell 2.4 0.5 4.6 FEP = 0.018*
Other reasons 3.6 2.2 5.2 P = 0.113
Treatment of water tanks 53.9 53.7 54.1 P = 0.921
Sanitation characteristics
Having flush toilet 44.6 28.2 62.3 P < 0.001*
Having public sewerage network 76.1 61.8 91.5 P < 0.001*
Hygiene characteristics
Practising regular hand washing 88.9 92.5 84.9 P = 0.011*
Hand washing occasions 
Before eating 95.9 93.8 98.1 P = 0.023*
After eating 94.5 92.0 97.2 P = 0.018*
After using the toilet 83.3 73.9 93.4 P < 0.001*
Before cooking 36.3 37.6 34.9 P = 0.556
After cleaning the home 18.7 15.5 22.2 P = 0.073
After washing/cleaning tables 15.1 22.6 7.1 P < 0.001*
After cleaning the child 11.0 14.2 7.5 P  = 0.027*
Others 8.7 5.3 12.3 P = 0.010*

*: statistically significant.
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Community health workers (CHWs) (71.2%), mass 
media (32.3%), and health care providers (14.4%) were 
the main sources of information in both areas. Reporting 
CHWs and media varied significantly between HEAs 
and LEAs respondents. While most HEAs and LEAs 
respondents mentioned CHWs (80.0% and 60% 
respectively), LEAs respondents mentioned Radio and 
TV (49.1%) more frequently compared with HEAs 
respondents (17.4%). Respondents mentioned they were 
educated about many preventive ways against cholera, 
top of which were washing hands (81.2%) and washing 
fruits/vegetables (50.3%). A statistically significant 
difference between both localities was observed only for 
washing fruits/vegetables and covering food in favour 
of LEAs. Respondents from HEAs received more soap 
and oral rehydration solution (ORS). It is noteworthy 
respondents received chlorine more than they have been 
educated about it. Respondents also received printed 
educational materials, but fewer numbers reported it as a 
source of information as illustrated in Table IV.

Cholera knowledge
Most of the respondents (97.9%) claimed they heard 
about cholera, with a statistically insignificant difference 
between the two localities. Of them, 87% mentioned two 
symptoms for cholera, 72.7% mentioned two causes of 
cholera, and 75.7% mentioned two preventive methods 
correctly. However, 15.9% mentioned three symptoms, 
0.5% mentioned five causes, and 4.3% mentioned five 
preventive measures against cholera. 
Table  V shows the respondents’ knowledge about 
cholera. 
Less than half of the respondents have an overall good 
knowledge score. Watery diarrhoea was the most 
recognized symptom of cholera by the participants 
(93.4%). Polluted food (65.5%) was the most frequently 
mentioned cholera causes. Similarly, adequate food 
safety (79.5%) was the most frequently mentioned 
preventive method. However, only 15.2% mentioned 
using safe water and 1.1% mentioned vaccines as 
methods of cholera prevention. 

Tab. IV. Education received about cholera prevention.

Characteristic
Total

(n = 440)
HEAs

(n = 228)
LEAs

(n = 212) P-value
% % %

Exposed to education about cholera prevention and treatment  
in the last 6 months (total = 440, HEAs = 228, LEAs = 212)

83.6 85.5 81.6 P=0.266

Source of information about cholera (total = 368, HEAs = 195, LEAs = 173)
Community health worker 71.2 80.0 61.3 P < 0.001*
Radio/TV 32.3 17.4 49.1 P < 0.001*
Healthcare providers 14.4 11.3 17.9 P = 0.070
Community meetings 3.8 3.1 4.6 P = 0.439
Internet/social media 3.5 3.6 3.5 P = 0.950
Neighbour/friend 3.0 4.1 1.7 P = 0.183
Printed materials 2.4 0.5 4.6 FEP = 0.015*
Family member 2.2 2.6 1.7 P = 0.586
Religious people 0.5 0.0 1.2 P = 0.132
Ways of preventing cholera they were educated about  
(total = 368, HEAs = 195, LEAs = 173)
Wash hands with soap and water 81.2 79.0 83.8 P = 0.235
Wash vegetables/fruits 50.3 43.6 57.8 P = 0.006*
Cover food to keep away from flies 49.7 43.6 56.6 P = 0.012*
Cook food thoroughly 26.1 24.1 28.3 P = 0.357
Dispose of human waste properly 23.6 20.5 27.2 P = 0.134
Treat water with chlorine products 22.3 24.6 19.7 P = 0.254
Clean cooking utensils/vessels 20.4 23.6 16.8 P = 0.105
Boil water 10.6 11.8 9.2 P = 0.428
Personal and domestic hygiene 5.7 4.1 7.5 P = 0.159
Cholera vaccine 0.5 0.6 0.5 FEP = 0.720
ORS 3.3 2.1 4.6 P = 0.165
Received educational/preventive materials  
(total = 293, HEAs = 173, LEAs = 120)

66.6 75.9 65.6 P < 0.001*

Type of materials received (total = 293, HEAs = 173, LEAs = 120)
Soap 66.9 71.7 60.0 P = 0.037*
Chlorine solution/tablets 48.8 47.4 50.8 P = 0.563
Printed materials (brochure, leaflet) 30.4 28.9 32.5 P = 0.510
ORS 18.4 27.7 5.0 P < 0.001*
Oral information 17.7 15.0 21.7 P = 0.144

*: statistically significant.
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Predictors of a high level of cholera 
epidemicity
Table  VI presents the results of logistic regression 
analysis of HAEs as an outcome variable with different 
independent variables, such as socioeconomic and 
WaSH characteristics. The relevant variables associated 
with the outcome variable through Chi-square tests 
were family size, education, monthly income per capita, 
water sources, water treatment, sanitation facilities 
and regular hands-washing. Therefore, these variables 
were included in the regression model. In the adjusted 
regression model, only the lack of piped water for 
domestic use, and the lack of sewerage systems were 
significant positive predictors of being HEAs, while 
higher income and regular handwashing were significant 
negative predictors of HEAs.

Discussion

Educational interventions are essential for community 
mobilization effort  [18,  20]. To the best of our 
knowledge, this is the first community-based study 
that assessed the community’s cholera knowledge in 
the context of Yemen’s recent cholera outbreak. The 
comparison between the HEAs and LEAs illuminated 
the reasons for such spread of cholera. The result of this 
study will enable stakeholders to adapt prevention and 
control strategies to the local’s needs. 
This study identified the respondents’ cholera 
knowledge gaps. Most respondents from both areas had 
good knowledge of symptoms and treatment, but poor 
knowledge of transmission and prevention. Additionally, 

respondents from HEAs were educated about cholera 
more than those in LEAs (85.5 % vs 81.6%). They 
also showed slightly better knowledge (52.2%) than 
LEAs respondents (50.0%). A better knowledge of 
HEAs respondents could be a result of education and 
communication campaign that were conducted later in 
the outbreak and targeted HEAs. 
Additionally, behavioral change is not a direct result 
of the knowledge per se  [21]. Despite the Somalians’ 
very good knowledge of cholera, disrupted water and 
sanitation services limited their preventive practices. The 
protracted conflict and the ignorance of infrastructure 
investment resulted in limited access to water, sanitation, 
and health services despite the locals’ high demands 
for them  [23]. In Yemen, the ongoing conflict had a 
devastating impact on water and sanitation services. 
Additionally, the economic crisis led to an upsurge in 
food and fuel prices, which rendered people unable to 
pay for safe water and food. In similar situations, people 
prioritize water and food availability over their sources 
and safety [22, 23]. 
Socioeconomic and WaSH characteristics are 
major determinants of cholera morbidity and 
mortality  [18,  19,  24]. This study showed safer water 
sources for both drinking and domestic uses, water 
treatment, effective water treatment methods such as 
filters, and improved sanitary and sewerage systems were 
significantly reported more by the LEAs respondents. 
Additionally, the adjusted regression model revealed 
poverty, lack of piped water system, and the lack of 
sanitary systems as significant positive predictors of 
HEAs. Indeed, a higher burden of diseases affected the 

Tab. V. Knowledge about cholera.

Items
Total 

(n = 440)
HEAs

(n = 228)
LEAs

(n = 212) P-value
% % %

Cholera symptoms
Watery diarrhoea 93.4 93 93.9 P = 0.708
Vomiting 85.7 86.0 85.4 P = 0.860
Dehydration 18.2 14.9 21.7 P = 0.065
Causes of cholera
Eating polluted food 65.9 64.5 67.5 P = 0.510
Drinking polluted water 61.6 59.6 63.7 P = 0.358
Poor hygienic practices 48.2 52.2 43.9 P = 0.081
Flies and insects 48.1 54.8 41.1 P = 0.005*
Person-to-person contact 6.6 6.1 7.1 P = 0.693
Cholera prevention
Adequate food safety wash fruits and vegetables, cooking food thoroughly,  
cover food and keep it away from flies and insects, clean cooking utensils

79.5 77.6 81.6 P = 0.302

Basic hygienic practice: washing hands with soap 78.4 76.8 80.2 P = 0.382
Proper sanitation and adequate disposal of human wastes 24.5 28.5 20.3 P = 0.045
Use of safe water treat water with chlorine tablet or boiling 15.2 18.0 12.3 P = 0.095
Vaccine 1.1 0.9 1.4 P = 0.595
Cholera treatment
Diarrhoea treatment centre, hospital, clinic and ORS 95.2 94.3 96.2 P = 0.343
Knowledge score
Good knowledge score ≥ 8 51.1 52.2 50.0 P = 0.646

*: statistically significant.
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less privileged population more, continuing the cycle of 
disease, poverty, and inequity, and driving more conflict. 
In this study, although HEAs respondents reported slightly 
better cholera knowledge, higher self- reported incidence, 
and all the five cholera - related deaths were in this locality. 
Additionally, education becomes an insignificant predictor 
for cholera epidemicity in the adjusted regression model. 
The piped water for domestic use (and not for drinking), 
which indicated the availability of water network at 
home, suggest that water and sanitation facilities and 
infrastructures are the main determinants of cholera in 
urban settings. Still, the burden of cholera reported in this 
study was high in both areas.
The humanitarian response to control the ongoing cholera 
outbreak since 2016, focused on case management 
instead of early prevention [25]. The failure to contain 
the outbreak early in the first wave, where two-thirds 
of the cases were confined to five governorates [9], 

lead to widespread of the disease throughout the 
country. Moreover, no major intervention targeted the 
environmental determinants of the disease. Instead, 
water, sanitation, and hygiene interventions carried out 
were similar to those carried out to contain outbreaks 
in refugee camps, which is not suitable for a country 
wrapped up by protected conflict [25]. 
The study showed the respondents’ lack knowledge 
about cholera vaccine [12, 25]. It is important to integrate 
vaccine education in future preventive activities to 
ensure public trust and intake.
The study also revealed discrepancies related to the 
current outbreak preventive and control measures. 
Examples include a higher number of respondents 
who received chlorine (48.8%) compared with those 
educated about (22.3%) or those who use it (18.4%). 
Besides, only 2.4% of the respondents considered the 
brochure as educative compared with those who received 

Tab. VI. Logistic regression findings of cholera epidemicity by socioeconomic and WaSH characteristics.

Crude Adjusted
Variable OR 95% CI P-value OR 95% CI P-value
Family size
< 5 (reference)
5-10 1.502 0.928-2.429 P < 0.001* 0.994 0.535-1.847 P = 0.986
>10 2.327 1.133-4.780 P < 0.001* 0.781 0.291-2.097 P = 0.624
Education
Illiterate, read and write (reference)
Basic school 0.307 0.168-0.559 P < 0.001* 0.571 0.277-1.178 P = 0.571
Secondary school 0.221 0.118-0.412 P < 0.001* 0.513 0.242-1.086 P = 0.513
University 0.098 0.052-0.182 P < 0.001* 0.299 0.140-0.635 P = 0.299
Monthly per capita income (YR)
< 5,000 (reference)
5,000 - < 10,000 0.171 0.085-0.347 P < 0.001* 0.213 0.093-0.488 P < 0.001*
10,000 - < 15,000 0.112 0.055-0.229 P < 0.001* 0.201 0.084-0.480 P < 0.001*
≥ 15000 0.0069 0.033-0.141 P < 0.001* 0.158 0.063-0.396 P < 0.001*
Main source of drinking water  
for the household
Piped water in house (reference)
Bottled water 0.967 0.653-1.434 P = 0.869 0.768 0.455-1.296 P = 0.323
Others 7.179 2.443-21.102 P < 0.001* 0.503 0.097-2.608 P = 0.413
Main source of water used  
for other purposes  
such as cooking and handwashing
Piped water in house (reference)
Others 20.736 7.401-58.100 P < 0.001* 14.770 3.941-55.356 P < 0.001*
Using procedures to make water safer  
to drink
Yes
No 1.613 1.033-2.518 P = 0.035* 1.197 0.660-2.168 P = 0.554
Having flush toilet
Yes (reference)
No 4.228 2.832-6.312 P < 0.001* 1.586 0.962-2.615 P = 0.070
Having public sewerage network
Yes (reference)
No 6.650 3.829-11.548 P < 0.001* 3.886 2.062-7.322 P < 0.001*
Practicing regular hand washing
Yes (reference)
No 0.453 0.244-0.843 P = 0.012* 0.198 0.077-0.511 P = 0.001*

*: statistically significant.
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it (30.4%). Such discrepancies necessitate improving 
the design, content, and implementation of education 
campaign, taking into consideration the educational/ 
cultural background of the beneficiaries. Stakeholders 
must understand and invest in the community accepted 
methods and materials for education and prevention. 
Thus, formative research to inform the design of the 
materials is required. 
The study site was limited to Aden, so the 
representativeness is limited. Yet, the findings of this 
study could be relevant to similar settings. We could not 
attribute the respondents’ knowledge to the educational 
camping as the population’s baseline data were lacking. 
The study design is vulnerable to response bias. The 
respondents’ knowledge may not represent their actual 
practices without validating that with observation 
method, is another limitation of this study.

Conclusions

We conducted this study on population from HEAs and 
LEAs in Aden city. We compared the knowledge level 
of cholera, socioeconomic, and WaSH characteristic 
between both areas. Findings revealed a strike difference 
between HEAs and LEAs economic level, and water and 
sanitary systems. It also identified knowledge gaps of 
both areas’ respondents concerning cholera transmission 
and prevention. The study also identified a mismatch 
between education and prevention interventions. 
The identified gaps must be addressed in future 
preventive activities and should be adapted to consider 
beneficiaries’ needs without wasting resources. Future 
education camping should focus on community 
prevention and control methods, including detailed 
information on the cholera vaccine. The stakeholders 
should support the localities for sustainable water and 
sewerage systems, through long-term engagement rather 
than unsustainable WaSH activities. We also recommend 
further research to understand the community needs and 
stakeholder implementation barriers.
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Introduction

Acute respiratory infections (ARIs) are acute infections 
in one or more parts of the respiratory tract extending 
from the nose to the alveoli in the lungs  [1]. ARIs 
are caused by various pathogens such as bacteria or 
viruses  [2]. ARIs produce several symptoms such 
as fever, cough, sore throat, flu, shortness of breath, 
wheezing or difficulty of breathing [3]. 
More than 10 million children under five years of age 
die every year, and one of the most common causes is 
ARIs [4]. Less developed countries have 2-6 times higher 
percentage of deaths caused by ARIs than developed 
countries  [5]. In Indonesia, ARIs have become one of 
the main causes of infant death and often rank first on 
the morbidity rate of children under five years of age 
with a percentage of 20-30% [6]. 
The prevalence of ARIs is associated with ventilation 
condition, kitchen location, population density, socio-
economic status, nutritional status and immunization 
status [5, 7]. Age is an independent risk factor for ARIs, 
and the risk of contracting ARIs is lower when we get 
older [8]. Exclusive breastfeeding, nutritional status and 
young age are associated with ARIs prevalence in infants 
and toddlers  [8-10]. Exclusive breastfeeding prevents 
infants from broader exposure to pathogens [11] while 

good nutritional status improves the immune system [12], 
resulting in lower risk of ARIs prevalence. On the other 
hand, infants at the age of less than 23 months old are 
riskier to contract ARIs  [13], hence supporting the 
importance of breastfeeding up to two years of age.
Appropriate and timely feeding practices of breast 
milk, infant formula, and non-breast supplements 
in infants and toddlers can support their growth and 
development  [14]. United Nations Children’s Fund 
(UNICEF) and World Health Organization (WHO) 
recommend exclusive breastfeeding for new-borns until 
6 months of age. Breastfeeding practice is encouraged 
to continue until 2 years of age with the addition of non-
breast supplements after the first 6 months [15].
Based on the data acquired from the Health Profile of 
Indonesia in 2014, exclusive breastfeeding in Indonesia 
only reached 52.3% in 2014 and 65.16% in 2018 of the 
80% target, showing that the targeted number has not 
been reached yet  [10]. Maternal education on feeding 
practice increases mothers’ knowledge on exclusive 
breastfeeding and its practice [4].
Organ systems of infants under 6 months of age are still 
immature, including their pulmonary, genitourinary, and 
gastrointestinal (GI) systems [16]. The epithelial layers, 
mucus secretions, and the mucosal immunologic system 
from those organ systems provide protection against 
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pathogens  [17,  18]. In neonates, the mucosal immune 
system is still immature which makes them vulnerable 
to infections. At the same time, infants are at high risk 
of various antigen exposure shortly after birth [19]. The 
ingestion of breast milk helps regulate the development 
of the immune system in infants  [20]. It also has been 
known that breast milk contains nutrition, anti-pathogenic 
and anti-inflammatory factors. These factors will provide 
passive defense mechanisms against pathogens  [21]. 
In response to that, the WHO and UNICEF, as well 
as Indonesian Government, recommend mothers to 
exclusively breastfeed their infants for the first 6 months. 
Infant formula and non-breast supplements can be given 
after the infants reach 6 months old  [10]. However, not 
all mothers practice exclusive breastfeeding. Therefore, to 
emphasize the importance of exclusive breastfeeding in 
relation to ARIs, we conducted this study to investigate 
the association between types of infant feeding and the 
prevalence of ARIs, as well as determining the association 
between mothers’ knowledge and their attitude towards 
exclusive breastfeeding.

Methods

Study design, site and ethical clearance
This case-control study was conducted using retrospective 
techniques to study the association between feeding practice 
in infants aged 0-6 months and the prevalence of ARIs in 
infants aged 7-12 months in relation to mothers’ knowledge 
and attitude towards exclusive breastfeeding. Data were 
collected from Maternal and Child Health Services in the 
area of 3 Community Health Centres (Mlati I, Godean I, 
and Gamping  I) in Sleman Regency, Special Region of 
Yogyakarta, Indonesia. Those Community Health Centres 
were preferred because of the high ARIs prevalence on 
infants under 1 year of age in the last 4 years (2013-2016). 
The study was conducted in April-May 2017. It has acquired 
research permit from Regional Development Planning 
Department (Badan Perencanaan Pembangunan Daerah) of 
Sleman Regency (Ref. No.: 070/Bappeda/1632/2017) and 
has been approved by Medical and Health Research Ethics 
Committee of the Faculty of Medicine, Public Health, and 
Nursing, Universitas Gadjah Mada (Reference no. KE/
FK/0457/EC/2017).

Participants
The participants of this study were 50 mothers of 
7-12  months old infants with ARIs (case group) and 
other 50 mothers with healthy infants (control group). 
Calculation of sample size was performed using Odds 
Ratio sample size formula  [22] for case control study, 
and the results showed that the study required at least 
47 (n  =  46.27) participants. Participants who met the 
inclusion criteria were selected using consecutive 
sampling technique. The inclusion criteria for the 
case group were mothers and their 7-12  months old 
infants who suffered from ARIs with non-pneumonia 
cough condition and were not being infected by other 
infections. For the control group, mothers and their 

healthy 7-12  months old infants who had not been 
infected with ARIs in the last 3  months were chosen. 
The participants were either recruited at the Community 
Health Centres through a direct interview or selected by 
screening through the sign-up forms. For the case group, 
respiratory rate (number of breaths per minute) of the 
infants was recorded, and presence of stridor in infants 
was also observed. After the selection of participants, 
the mothers completed informed consent forms before 
the data collection using questionnaires was conducted. 

Data collections and instrument assessment
Participants who consented were requested to provide 
demographic data consisting of mother and infant 
personal information and asked additional data to ensure 
that the chosen participants were appropriate for the study 
through direct interviews. The mothers were asked if their 
infants were born with normal weight, not having measles, 
diarrhoea, and asthma condition. Infant’s nutritional status 
was measured by considering the body weight and height 
of the infants. Completeness of mandatory vaccinations 
(BCG, Hepatitis B, Polio, and DTP) in infants was also 
confirmed by the mothers. After the above screening 
process, data of feeding practice during the first 6 months 
of the infant’s life were collected. Feeding practice was 
categorized into 6  types: exclusive breastfeeding, breast 
milk plus infant formula, breast milk plus non-formula 
supplement, infant formula, infant formula plus non-
formula supplement, and mixed feeding (mix of breast 
milk, infant formula and non-formula supplement). 
The mothers were also asked to fill in the questionnaire 
related to their knowledge and attitude towards exclusive 
breastfeeding. 
All of the questionnaires used in this study have been tested 
for instrument validity and reliability. ARIs screening 
questionnaire, adapted from Integrated Management of 
Childhood Illness-World Health Organization (IMCI-
WHO), was used to select the participants. Feeding 
practice questionnaire was used to determine the type of 
feeding practice that the infants had been given during 
the first 6 months of life. The questionnaire of mothers’ 
knowledge and attitudes towards exclusive breastfeeding 
was adapted from the Modules of Early Initiation 
of Breastfeeding Activities and 6 Months Exclusive 
Breastfeeding from the Ministry of Health of the Republic 
of Indonesia in 2008. The questionnaire of mothers’ 
knowledge on exclusive breastfeeding consisted of 
16 questions in the form of multiple choices (a, b, c and d) 
covering 5 major themes: definitions, benefits, procedures, 
when to breastfeed and how to manage problems related 
to breastfeeding. The questionnaire of mothers’ attitude 
towards exclusive breastfeeding consisted of 12 attitude 
statements in the form of a Likert scale: Strongly Agree 
(SS), Agree  (S), Disagree (TS) and Strongly Disagree 
(STS). The questionnaires of mothers’ knowledge and 
attitude towards exclusive breastfeeding were then graded 
and classified into 3 groups: good (> 70%), enough (51-
69%), and poor (< 50%). Data collection was conducted 
for approximately 45 minutes for each participant. 
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Data analysis
The acquired data went through 5 steps of data analysis, 
which were editing, coding, data entry, processing, and 
cleaning. Coded data were then inputted to a data analysis 
software and processed. Data analysis was performed 
using univariate, bivariate, and multivariable analysis. 
Chi-Square Test (univariate analysis) was used to 
determine the distribution of participants’ characteristics 
between case and control groups (mother’s education 
level, mother’s employment status, sex of the infants, 
mother’s age, and number of children) and association 
between feeding practice and the prevalence of ARIs. 
Bivariate analysis, with Lambda tests, was used to observe 
the association between feeding practice during the first 
6 months of infant life and the prevalence of ARIs when 
they were 7-12 months old. The same analysis was also 
used to see the association between mothers’ knowledge 
and attitude towards exclusive breastfeeding and the 
type of feeding practice they were given to their infants 
during the first 6  months. The multivariable analysis 
using logistic regression was performed to determine 
the extent of the association of types of feeding practice, 
ARIs prevalence, and other variables involved in this 
study. The last step of the analysis was the cleaning 
process which served to double check if there were any 
errors with the inputted data. 

Results

Demographic data of the participants are shown in 
Table I. It shows that there were no significant differences 
between the participants in both control and case groups 
in 5 aspects, which were mother’s education background 
(P  =  0.29), mother’s employment status (P  =  0.30), 

sex of the infants (P = 0.69), mother’s age (P = 0.27), 
number of children (P = 0.18), mothers’ knowledge in 
breastfeeding (P = 0.30), and mothers’ attitude towards 
breastfeeding (P  =  0.80). The association between 
feeding practice and ARIs prevalence in infants is shown 
in Table II. The results showed that the association was 
statistically significant with P  =  0.001. Based on the 
performed Lambda test, the l value was 0.50 (moderately 
positive), indicating that infants with mixed feeding 
were more likely to contract ARIs than breastfed infants.
Table  III shows the results of multivariable analysis on 
types of feeding practice in infants compared to exclusive 
breastfeeding to see which type of feeding practice highly 
affects ARIs prevalence (model 1). Mixed feeding had the 
highest risk of causing ARIs with an odds ratio 14 times 
higher than exclusive breastfeeding. Infant formula 
and infant formula plus non-formula supplement types 
of feeding also had 14 times higher risk to cause ARIs 
compared to exclusive breastfeeding. Mothers’ knowledge 
(model 2), mothers’ attitude (model 3) or both combined 
(model  4) did not affect the prevalence of ARIs. The 
analysis of all variables altogether (model 5) also did not 
significantly affect ARIs prevalence. 
Table IV shows the association between feeding practice 
in infants and mother’s knowledge and attitude towards 
exclusive breastfeeding. The percentage of exclusive 
breastfeeding in both groups is the highest with 36% in 
case group and 86% in control group. Mothers’ knowledge 
was significantly associated with types of infant feeding 
(P  =  0.016) with moderately positive correlation 
(G  =  0.38). However, insignificant association between 
types of feeding practice in 0-6 months old infants and 
mothers’ attitude towards exclusive breastfeeding was 
observed with P = 0.17. 

Tab. I. Characteristics of mothers and infants (n case = 50, n control = 50).

Characteristics
Groups

χ2Case
n (%)

Control
n (%)

Mother’s education 

Elementary school
Junior high school
Senior high school
College

0 (0,0)
8 (16)
31 (62)
11 (22)

3 (6)
10 (20)
29 (58)
8 (16)

0.29

Mother’s employment status
Housewife
Work

33 (66)
17 (34)

37 (75.5)
12 (24.5)

0.30

Sex of the infants
Male
Female

25 (50)
25(50)

23 (46)
27 (54)

0.69

Mother’s age
< 25 years
25-35 years
> 35 years

16 (32)
30 (60)
4 (8)

9 (18)
36 (72)
5 (10)

0.27

Number of children
≤ 2
> 2

47 (94)
3 (6)

43 (86)
7 (14)

0.18

Knowledge
Good
Enough
Bad

24 (48)
24 (48)
2 (4)

28 (56)
22 (44)
0 (0)

0.30

Attitude
Good
Enough

41 (82)
9 (18)

40 (80)
0 (0)

0.80

N: number of samples; χ2: chi-square compared test; if Sig. < 0.05: characteristic distribution between two groups is different (heterogenous); %: per-
centage.
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Tab. II. The association between feeding practice and ARIs prevalence in infants (n case = 50, n control = 50).

Feeding practice
Groups

P lCase Control
N (%) N %

Exclusive breastfeeding 18 36.0% 43 86.0%

0.001 0.500

Breast milk plus non-formula supplement 7 14.0% 2 4.0%
Breast milk plus infant formula 9 18.0% 4 8.0%
Infant formula 5 10.0% 0 0.0%
Infant formula plus non-formula supplement 5 10.0% 0 0.0%
Mixed feeding 6 12.0% 1 2.0%

N: number of samples; p-χ2: the data were statistically significant if p < 0.05; l: strength of Lambda test, the closer to 1, the correlation becomes 
stronger; %: percentage.

Tab. III. Multivariable analysis on the prevalence of ARIs (n case = 50, n control = 50).

Model 1
ARIs

Model 2
ARIs

Model 3
ARIs

Model 4
ARIs

Model 5
ARIs

Exclusive breastfeeding
1.00

[1.00, 1.00]
1.00

[1.00, 1.00]
1.00

[1.00, 1.00]
1.00

[1.00, 1.00]
1.00

[1.00, 1.00]
Breast milk plus non-formula 
supplement

8.36*
[1.58, 44.19]

8.37*
[1.58, 44.31]

9.25*
[1.69, 50.67]

9.46**
[1.73, 51.76]

10.07*
[1.67, 60.67]

Breast milk plus infant formula
5.37*

[1.46, 19.72]
5.36*

[1.42, 20.14]
5.93**

[1.56, 22.50]
5.66*

[1.47, 21.80]
7.46*

[1.55, 35.89]

Infant formula
13.89**

[1.56, 123.45]
13.89**

[1.56, 123.45]
13.89**

[1.56, 123.45]
13.89**

[1.56, 123.45]
13.89**

[1.56, 123.45]
Infant formula plus non-formula 
supplement

13.89**
[1.56, 123.45]

13.89**
[1.56, 123.45]

13.89**
[1.56, 123.45]

13.89**
[1.56, 123.45]

13.89**
[1.56, 123.45]

Mixed feeding
14.33*

[1.61, 127.73]
14.23*

[1.50, 135.12]
19.05*

[1.93, 187.73]
17.59*

[1.72, 179.37]
20.50*

[1.77, 236.80]

Mothers’ knowledge
1.01

[0.41, 2.51]
1.24

[0.47, 3.32]
1.15

[0.38, 3.52]

Mothers’ attitude
0.46

[0.12, 1.72]
0.42

[0.10, 1.69]
0.44

[0.10, 2.01]

Mothers’ education
1.44

[0.63, 3.29]

Mothers’ employment status
1.58

[0.52, 4.75]

Sex of the infants
0.92

[0.32, 2.66]

Mothers’ age
0.94

[0.35, 2.53]

Number of children
0.54

[0.08, 3.63]
N 100 100 100 100 100
Pseudo R-squared (R2) 0.148 0.148 0.159 0.161 0.202
AIC 113.3 115.3 113.9 115.7 119.7

N: number of samples; data presented as OR: Odds Ratio; CI (in brackets): Confidence Interval, max and min of OR; AIC: Akaike information Criterion;  
*: p < 0.05; **: p < 0.01; ***: p < 0.001.

Tab. IV. The association between feeding practice in infants and mother’s knowledge and attitude towards exclusive breastfeeding (n = 100).

Types of feeding practice
P GA1 A2 A3 A4 A5 A6

N N N N N N

Knowledge
Good 36 6 5 2 2 1

0.016 0.38Enough 25 3 7 3 3 5
Bad 0 0 1 0 0 1

Attitude
Good 52 7 10 3 5 4

0.17 0.19Enough 9 2 3 2 0 3
Bad 0 0 0 0 0 0

A1: exclusive breastfeeding; A2: breast milk plus non-formula supplement; A3: breast milk plus infant formula; A4: exclusive infant formula; A5: infant 
formula plus non-formula supplement; A6: mixed feeding; n: number of samples; p: statistically significant if p<0.05; %: percentage.
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Discussion

This study provides a more general conclusion on 
the relationship between exclusive breastfeeding and 
ARIs prevalence in infants. Firstly, we identified 
5  characteristics of participants to ensure that control 
and case groups had similar profile. The results showed 
that the participants of both groups were not different in 
the areas of mother’s education, mother’s employment 
status, sex of the infants, mother’s age and number 
of children. The results also revealed that mothers’ 
knowledge in breastfeeding and their attitude towards 
breastfeeding did not affect the prevalence of ARIs. 
However, mothers’ knowledge in breastfeeding did 
affect their preference of feeding practice, especially 
exclusive breastfeeding. 
ARIs often rank first as the cause of infant death in 
Indonesia. Exclusive breastfeeding for the first 6 months 
of life as recommended by WHO has been known to 
lower the risk of respiratory infections, especially in 
female infants  [23-28]. The percentage of infections 
in infants with exclusive breastfeeding was lower than 
non-exclusive breastfeeding in the first year of life 
until they reached the age of 4 years [29]. According to 
another study, exclusive breastfeeding also contributes 
to the protection from common infections during 
infancy by reducing the frequency and severity of 
episodes. Partial breastfeeding appears to have no such 
protective effect [30]. The results of this study were in 
line with those studies. The Lambda test showed that 
mixed feeding correlates with the prevalence of ARIs, 
suggesting that exclusive breastfeeding is less likely to 
increase the chance of ARIs. 
Breast milk, other than being an important source of 
nutrients, contains various bioactive factors that protect 
against infection and inflammation in infancy, and also 
contribute to organ development and the maturation of 
immune system  [31-34]. The major bioactive factors 
found in human breast milk are cells, immunoglobulins, 
cytokines, chemokines, cytokine inhibitors, growth 
factors, hormones, anti-microbial, metabolic hormones, 
oligosaccharides and mucins [32]. The cell components 
consist of stem cells and macrophages, and the latter 
gives protection against infection and assists T-cell 
activation [35-37]. Immunoglobulins such as IgA/sIgA, 
IgG and IgM also contribute to the inhibition of pathogen 
binding, serve as anti-microbial and anti-inflammatory 
agent, and respond to allergens [38-40]. Lactoferrin and 
lactadherin act as anti-microbial components in breast 
milk  [41-43]. Those bioactive components protect 
infants from infection, hence the lower prevalence of 
ARIs in infants who are exclusively breastfed during the 
first 6 months of life.
Infants aged 0-6  months are strongly encouraged to 
get exclusive breastfeeding unless they have specific 
conditions that require otherwise [4]. Infants who do not 
get exclusive breastfeeding usually get the other types 
of infant feeding such as exclusive infant formula, early 
non-formula supplements, or combination of both [44]. 
The results of this study showed that infants who were 

fed with infant formula, infant formula plus non-
formula supplement, and mixed feeding during the first 
6 months of life had 14  times higher risk to contract 
ARIs than those who were exclusively breastfed. This 
likely occurred due to the lack of dynamic composition 
of breast milk  [31,  33]. Standardized composition 
of infant formula still cannot mimic the composition 
or performance of breast milk. Addition of new 
ingredients to infant formula is often performed to 
enhance its composition but the risks still persist [45]. 
Infants fed with formula also have a higher prevalence 
of respiratory illnesses especially in the first year of life 
than infants with exclusive breastfeeding  [46]. Non-
formula supplements such as liquid and solid food also 
have different compositions of nutrients and bioactive 
molecules than breast milk. The administration 
of non-formula supplement decreases breast milk 
consumption and increases the risk of choking and 
allergic reaction  [47-51]. Besides, early introduction 
of formula and non-formula supplement increases the 
risk of pathogen exposure in infants. Infectious agents 
may contaminate the bottles, teats, formula milk, 
unclean water used to prepare formula, liquid food and 
solid food  [4,  25] while in breastfeeding, exposure to 
external pathogens can be minimalized. That is why 
complementary foods are recommended to be given 
when the infants reach around 6 months of age [52]. 
The other risk factors for ARIs such as Low Birth Weight 
(LBW), incomplete immunization, nutritional intake and 
age were controlled in this study. However, Clean and 
Healthy Behaviour (CHB) and environment were factors 
that have not been controlled and reviewed more deeply 
in this study. It has been known that Sleman Regency has 
a fairly high percentage of smoking (26.2%) which may 
affect the incidence of ARIs in infants. Furthermore, 
some people still use inadequate water resources such 
as using unprotected well water (53.1%) and rainwater 
storage for household use (0.5%) which can increase the 
risk of infections and infant diseases [6].
Based on the results of Gamma test, mothers’ 
knowledge was associated with their attitude towards 
exclusive breastfeeding which is in line with studies by 
Rachmaniah  [53] and Yuliarti  [54]. Factors influencing 
exclusive breastfeeding knowledge in this case are 
education, experience, socioeconomic and culture [55]. In 
this study, only 52% of participants had good knowledge 
of exclusive breastfeeding which is lower than similar 
studies conducted in Dabat Health Centre Northwest 
Ethiopia (69.8%), Abha City Saudi Arabia (55.3%), 
Guba Lafto Woreda Ethiopia (65.1%), Calabar Nigeria 
(80%) and Bedele Town Ethiopia (87.3%) [56-60]. The 
lower percentage of mothers’ knowledge might be due 
to the limited distribution or access to information about 
exclusive breastfeeding. Furthermore, as it has been 
mentioned before, education affects mothers’ knowledge 
about exclusive breastfeeding. Most of the participants of 
this study were high school graduates or less, and only 
20% of the participants went to college. The knowledge 
about exclusive breastfeeding will influence mothers’ 
attitude towards its practice  [61, 62]. However, even 
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though the percentage of mothers’ knowledge was low, 
81% of participants had good attitudes towards exclusive 
breastfeeding. 
Knowledge and attitude are predisposing factors for 
mothers in practicing exclusive breastfeeding  [63]. 
However, in this study, Gamma test results indicated that 
mothers’ knowledge was significantly associated with 
the type of feeding practice while their attitude towards 
exclusive breastfeeding did not affect their preferences 
of feeding practice. For instance, working mothers are 
less likely to give exclusive breastfeeding due to their 
busy schedules [64]. Some working mothers also prefer 
to express and freeze their breast milk for future infant 
feeding. Heat treatment and freeze-thaw processes can 
degrade many milk proteins and reduce the bioactivity 
of its components [32]. 

Conclusions

In conclusion, exclusive breastfeeding during the first 
6 months of an infant’s life can lower the prevalence 
of ARIs when they are older. This study revealed 
that mothers’ knowledge of exclusive breastfeeding 
affected mothers’ preferences of feeding types. Further 
exploration on why mothers with good knowledge 
and attitude towards exclusive breastfeeding did not 
implement their knowledge needs to be conducted 
to formulate better strategies in emphasizing the 
importance of exclusive breastfeeding during infant’s 
early life. 
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Introduction 

Diarrhoeal diseases and retarded linear growth are high-
ly prevalent in children under five years old in many 
low- and middle-income countries (LMICs), particu-
larly in South Asia and sub-Saharan Africa. Globally, 
diarrhoea and stunting are estimated to have affected 
957.5 and 151 million children under five, respectively, 
from 2015 to 2017. Despite a 28.6% reduction in the 
incidence of diarrhoea in children under five between 
2005 and 2015  [1], and a 10.0% decrease in stunting 
from 2005 to 2015, 12.0% and 34.4% of children under 
five in Tanzania were still affected by diarrhoea and 
stunting, respectively, during that period [2, 3].
Stunting or retarded linear growth in children occurs as 
the result of an inadequate dietary intake and repeated 
infections. It has immediate negative consequences 
such as an increased risk of death and longer term ef-
fects including increased subsequent risk of noncom-
municable disease  [4]. It has also been related to the 

increased risk of obstructed labour in women, due to 
the smaller pelvic size in shorter women, and to giving 
birth to babies with low birth weight  [5]. Apart from 
nutritional inadequacy, chronic exposure to a variety of 
pathogens from human and animal faeces, as is mostly 
observed in children exposed to unsanitary environ-
ments, may induce pathological changes in the gastro-
intestinal tract that increase nutrient losses and reduce 
nutrient absorption [6]. Measures of growth, including 
wasting, low weight and stunting, have been reported 
to have a close association with childhood diarrhoea 
in children under five years old [7]. A study conducted 
in seven LMICs in Asia and Africa between 2000 and 
2012 attributed over 30% of child mortality to persis-
tent diarrhoea. In addition, 40% of the same population 
had severe undernutrition, which indicates a feasible 
strong relationship between the two [8].
A classification of risk factors for stunting using stud-
ies from 137 LMICs has reported that foetal growth re-
striction and preterm birth are the most important risk 

Introduction. Childhood diarrhoeal diseases and stunting are 
major health problems in low- and middle-income countries 
(LMICs). Poor water supply, sanitation services and hygiene, 
frequently encountered in resource-poor settings, contribute to 
childhood diarrhoea and stunting.
Methods. Data on demographic characteristics, hygiene prac-
tices, sanitation and human-animal interactions (predictors) and 
child height-for-age z-scores (HAZ) (outcome) were collected 
once, while diarrhoea incidences were collected fortnightly for 
24 months (outcome).
Results. Drinking water from public taps (OR = 0.51, 95% CI. 
0.44 - 0.61; p < 0.001) and open wells (OR = 0.46, 95% CI. 0.39 
- 0.54; p < 0.001) and older age of children (OR = 0.43, 95% 
CI. 0.27 - 0.67; p <  0.001) were protective against diarrhoea. 
Inappropriate disposal of children’s faeces (OR = 1.15, 95% CI. 

1.02 - 1.31; p = 0.025), sharing water sources with animals in the 
dry season (OR = 1.48, 95% CI. 1.29 - 1.70; p < 0.001), over-
night sharing of houses with cats (OR  =  1.35, 95% CI. 1.16 - 
1.57; p < 0.001) and keeping chickens inside the house overnight 
regardless of room (OR = 1.39, 95% CI. 1.20 - 1.60; p < 0.001) 
increased the risk of diarrhoea. The Sukuma language group 
(p = 0.005), washing hands in running water (p = 0.007), access 
of chickens to unwashed kitchen utensils (p = 0.030) and over-
night sharing of the house with sheep (p = 0.020) were associated 
with higher HAZ in children.
Conclusions. Until a more precise understanding of the key risk 
factors is available, these findings suggest efforts towards control 
of diarrhoea and improved linear growth in these areas should 
be directed to increased access to clean and safe water, hand-
washing, sanitation, and improved animal husbandry practices.
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factors associated with stunting in children under five 
years of age globally. This is followed by environmen-
tal factors (e.g. unimproved water supply, unimproved 
sanitation and use of biomass fuel), and maternal and 
child nutrition and infection  [9]. Poor sanitation and 
hygiene, including lack of access to improved toilet fa-
cilities and a failure to wash hands with soap before eat-
ing and after toilet use, significantly increase the risk of 
diarrhoea in children under five years of age [10].
In rural communities of LMICs, dependency on do-
mestic animals and peridomestic wildlife for live-
lihood and food is often very high, which increases 
the level of human-animal interactions. Free-roaming 
animals may have access to rooms within the house 
during the day and are often confined within a spe-
cific part of the house at night as a physical security 
measure. Reports associated with this close interaction 
and occurrence of childhood diarrhoeal diseases have 
mixed results to date. Recent attention has focused on 
the close contact between animals and children in such 
settings, where exposure to livestock faeces presents a 
risk of children acquiring animal-associated diarrhoeal 
pathogens [11]. A study conducted in Kenya reported 
an increased incidence of diarrhoea in children under 
five years of age with increases in the number of sheep 
owned by households and with children’s participa-
tion in providing drinking water to chickens  [12]. In 
contrast, a longitudinal study that included fortnightly 

records of diarrhoea in children under five years of 
age in one of the two districts where the current study 
was conducted showed no significant association 
with chicken ownership or keeping chickens inside 
the house overnight with child diarrhoea  [13]. Also, 
a study in Peru reported a higher rate of Campylobac-
ter-related diarrhoea in children from households with 
confined chickens compared to those from households 
keeping chickens under an extensive system [14]. This 
serves as an indication that relationships between ani-
mals and people and frequency of diarrhoea are un-
doubtedly complex.
This quantitative study explored associations between 
variables related to socio-demographic characteris-
tics, hygiene practices and human-animal interactions 
with the frequency of diarrhoea and height-for-age z-
scores (HAZ) in children under five years of age in 
three wards of central Tanzania. Height-for-age z-score 
(HAZ) expresses linear growth, whereby low HAZ is 
an indication of failure to reach linear growth potential 
(retarded linear growth). Low HAZ does not necessar-
ily mean stunting, which in children is a subset of re-
tarded growth [5]. This study is a sub-study associated 
with a broader cluster randomised controlled trial ti-
tled ‘Strengthening food and nutrition security through 
family poultry and crop integration in Tanzania and 
Zambia’ (Nkuku4U) [15]. An understanding of factors 
associated with diarrhoea and HAZ is an essential step 

Fig. 1. Data collected by Nkuku4U project and this study and selection criteria of the participating households, the months and years indi-
cates the time of collection of respective data set and n indicates the number of households.
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towards formulating effective strategies for diarrhoea 
control and for improving growth in children.

Materials and methods

Study area
Iwondo Ward in the Mpwapwa District and Sanza 
and Majiri Wards in the Manyoni District are situated 
within the Great Rift Valley in Tanzania. These areas 
form part of the semi-arid area of the Central Zone, 
experiencing low, short-lived and often erratic rainfall 
(approximately 600 mm per annum) in a unimodal pat-
tern, typically from November to April, with reason-
ably widespread drought occurring approximately one 
year in four [16]. Low and unpredictable rainfall is as-
sociated with chronic food and nutritional insecurity in 
the study area due to water and pasture shortage, re-
duced crop production, livestock deaths, and the sale 
of livestock and crops at suboptimal prices to meet im-
mediate household needs. Village chickens are kept by 
more than 50% of the households throughout the year, 
mostly under an extensive production system, and are 
the livestock least affected by these unpredictable cli-
matic conditions in terms of feed availability [17].

Selection of participating households
The Nkuku4U project team conducted a census of all 
households in Sanza Ward in April 2014, Majiri Ward 
in October 2014, and Iwondo Ward in December 2016, 
as part of a staggered implementation within the broad-
er study design, giving a total of 1730, 2810 and 2004 
households, respectively. The criteria used for inclusion 
of households in the broader Nkuku4U study were hav-
ing at least one child less than two years of age, and 
either currently owning chickens or expressing an inten-
tion to keep chickens within two years. Few households 
were excluded based on the latter criterion. Two-stage 
sampling was used to reach the study target of 240 
households in Sanza Ward, 280 in Majiri Ward and 300 
in Iwondo Ward. First, all eligible households with a 
child under 12 months of age were enrolled, and then 
random selection through lottery draw using household 
identification numbers deployed to select additional 
households with children aged 12-24 months to give a 
required number of children. In cases where more than 
one child under two years of age was present in the 
household, information on diarrhoea and anthropometry 
was collected for the younger child.
Households in the present study are a subset of those 
participating in the Nkuku4U project: encompassing 
all households either currently owning chickens or who 
owned chickens within the six months before adminis-
tration of the questionnaire in February 2018. A total 
of 493 out of 711 households participating in the larger 
project fulfilled this criterion and were included. The 
number of households participating in this study from 
each ward was 153, 153 and 187 for Sanza, Majiri and 
Iwondo Wards, respectively.

Data collection
Information on parental reports of diarrhoea in children 
was collected twice per month by trained male and fe-
male community members (‘Community Assistants’) 
over 24 months, starting in June 2014, December 2014 
and February 2016 in Sanza, Majiri and Iwondo Wards, 
respectively. Community Assistants visited each house-
hold to record the occurrence of diarrhoea within the 
preceding fortnight, based on information provided by 
the mother or primary caretaker of the enrolled child. 
Diarrhoea was defined as the passage of loose or liquid 
stools three or more times per day [18]. At each house-
hold visit, children reported as having diarrhoea for one 
or more days during the preceding two weeks were doc-
umented as a single positive count. A questionnaire that 
was initially tested and validated using the sub-popula-
tion from the same study population was administered in 
February 2018 to 493 mothers or caregivers of enrolled 
children in participating households by trained male and 
female enumerators recruited from within each ward. 
Survey questions were in Swahili, but enumerators were 
encouraged to make use of the languages of the two pre-
dominant language groups (Gogo and Sukuma) where 
appropriate to aid in communication. Information col-
lected spanned three key areas: socio-demographic char-
acteristics, hygiene practices and human-animal interac-
tions. Anthropometric data were taken at six-monthly in-
tervals during the Nkuku4U project by trained personnel 
from the Tanzania Food and Nutrition Centre, Ministry 
of Health and respective district hospitals. Recumbent 
length was recorded for children up to 24 months of age, 
and standing height for children aged 24 months of age 
or above, using UNICEF portable baby/child length-
height measuring boards. Measurements were recorded 
to the nearest 1 mm. The weights of the mother and 
child were measured to the nearest 0.1 kg using TANITA 
HD355 digital scales. Mother/caregiver and child were 
weighed together and maternal weight subtracted from 
the combined weight to give the weight of the child; 
this method eliminated the difficulties of handling chil-
dren alone on a digital scale. The fifth anthropometry 
data set in May 2016, November 2016 and January 2018 
for Sanza, Majiri and Iwondo, respectively, were used 
in this study (Fig. 1). Anthropometry was recorded for 
466 children (out of the total number of 493 children 
enrolled in this study) as 27 children (12 boys, 15 girls) 
were not available for measurements, therefore, z-scores 
were calculated for 466 children, 223 boys and 243 girls.

Defining variables
These particular diarrhoea and anthropometry data sets 
were selected for analysis because they were collected 
during the time when all enrolled children were less than 
five years of age and data collection was the closest to the 
time of the questionnaire survey conducted in February 
2018. HAZ were calculated from children’s measure-
ments using the Emergency Nutrition Assessment for 
SMART software (http://www.nutrisurvey.net/ena/ena.
html) and WHO child growth standards [19]. A HAZ of 
less than -2 was classified as stunting. Longitudinal diar-

http://www.nutrisurvey.net/ena/ena.html
http://www.nutrisurvey.net/ena/ena.html


E. RUKAMBILE  ET AL.

E412

Tab. I. Description of the variables evaluated in the study categorised into socio-demographic characteristics, hygiene practices and human-
animal interactions.

Variable Definition or description of categories
Socio-demographic characteristics
Height-for-age z-score (HAZ) Calculated based on WHO child growth standards [19]

Incidence of diarrhoea 
Positive records of diarrhoea in the number of successful fortnightly visits 

collected over 24 months
Sex of enrolled child Male or female
Age of enrolled child Months as a continuous variable
Age group of enrolled child Months grouped as 24-34, 35-45 and 46-56
Number of children under five in household ≤ 2 children or > 2 children
Maternal age Years as a continuous variable
Maternal level of education None, some primary school, or post-primary school
Sex of the head of the household Male or female
Language group of the head of household Gogo, Sukuma or others
Type of house floor Unimproved (sand/soil) or improved (cement, concrete, tiles etc.)
Primary sources of drinking water in dry or rainy 
seasons

Stream, river, pond or dam, open well or public tap; separate variables for 
dry season and rainy season

Time spent fetching water ≤ 1 hour or > 1 hour, separate variables for dry season and rainy season
Hygiene practices
Storage of kitchen utensils (unwashed, washed and 
with food) 

On the floor, raised surface (e.g. table, shelf etc.) or hanging by a rope

Treatment of drinking water
Daily, occasionally (e.g. during gastrointestinal disease outbreaks, in the dry 

or rainy season) or never

Method of hand washing before child feeding
All household members in the same container, or one at a time using 

running water
Use of dried utensils for serving food* Yes or No
Sharing latrine facilities among households Yes or No
Handwashing with soap before feeding the child Yes or No
Maternal handwashing with soap after toilet use Yes or No
Latrine disposal of child faeces Yes or No
Access of chickens to human faeces Yes or No
Received hygiene education Yes or No
Human-animal interactions
Water source sharing with animals Yes or No, separate variables for dry season and rainy season
Access of chickens to drinking water container Yes or No

Chicken roosting locations
Inside (any room in house) or outside (chicken house or outside with no 

specific area)

Chicken roosting locations
Kitchen, bedroom, chicken house, outside with no specific place, or in 

separate room in the house
Frequency of cleaning chicken roosting location Daily or occasional
Access of chickens to house during the day Yes or No
Access of chickens to dirty and washed kitchen 
utensils

Yes or No

Keeping cattle inside the house overnight Yes or no 
Keeping goats inside the house overnight Yes or no 
Keeping sheep inside the house overnight Yes or no 
Keeping dogs inside the house overnight Yes or no 
Keeping cats inside the house overnight Yes or no

*The utensils used while wet after washing or the washed utensils are rinsed and used while wet

rhoea data (episodes) were collected fortnightly for 24 
months (48 trials) through household visits. The number 
of successful visits (i.e. household informant present and 
able to provide information on the occurrence of diar-
rhoea in the enrolled child) was taken as the binomial 
event. For each successful visit, the enrolled child was 
recorded as having (yes) or not having (no) diarrhoea in 
the previous fortnight. The incidence of diarrhoea was 
calculated as a proportion i.e. the numbers of positive di-

arrhoea records divided by number of successful visits. 
The dependent and independent variables evaluated by 
this study are described in Table I.

Data analysis

Descriptive statistics

Data was first entered into an Excel 2007 spreadsheets 
and then transferred to STATA® software version 14.2 
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for analysis [20]. Descriptive statistics were used to char-
acterise the study population and explore differences in 
explanatory variables among the three study wards. Pro-
portions were used to present categorical variables, and 
means, range and standard deviations for quantitative var-
iables. Differences between wards and groups were deter-
mined by using t-tests and chi-square tests for continuous 
and categorical variables, respectively, and the variables 
were considered statistically significant at p ≤ 0.05.

Univariable and multivariable models
Univariable linear regression and logistic regression mod-
els were fitted to determine the independent variables 
unconditionally associated with HAZ and diarrhoea out-
come variables, respectively. Independent variables that 
showed suggestive associations (p  ≤  0.2) were retained 
for construction of multivariable models. Candidate vari-
ables for multivariable models were categorised into three 
groups associated with: (1) socio-demographic charac-
teristics, (2) hygiene practices and (3) human-animal in-
teractions. The individual multivariable linear regression 
model (HAZ outcome variable) and logistic regression 
model (diarrhoea outcome variable) were run to test the 
association of independent variables significantly and 
suggestively associated with the outcomes in univariable 
models from each category and the outcomes variables 
under this study. The variables that were significant as-
sociated with the outcomes in each multivariable model 
were run in a single model to generate a final multivari-
able model. Stepwise backward elimination was used to 
eliminate the variables with p-values higher than 0.05 to 
reach the final model in each of the three multivariable 
models and in final combined multivariable models. The 
models were fitted by R studio software version 3.6.0 us-
ing data stored in the STATA® spreadsheets [21].

Ethical approval
The study design, protocols and research tools for this 
program were approved by the National Institute for 
Medical Research ethics committee (NIMR/HQ/R.8a/
Vol.IX/1690) in Tanzania, and The University of Syd-
ney Human Research Ethics Committee (2014/209). 
Informed consent was obtained from all questionnaire 
survey respondents via signature or thumb print, with 
the assurance of confidentiality, anonymity and volun-
tary participation.

Results

Demographic characteristics
The mean maternal and children’s age in this study was 
32 ± 7.5 years and 32.5 ± 5.3 months, respectively. The 
percentage of mothers with education above primary 
school level ranged from 1.1% in Iwondo to 9.8% 
in Sanza, and the variation in the level of education 
across the three wards was significant (p <  0.001). 
Gogo was the predominant language spoken by more 
than 80% of the heads of households, whereas Su-

kuma speakers ranged from 13.0% of households in 
Majiri to 1.1% of households in Iwondo. The mean 
number of diarrhoea incidents collected fortnightly for 
24 months were 2.3, 1.7, 2.8 and 2.4 over 24 months 
for the overall sample, Sanza, Majiri and Iwondo 
wards, respectively. The difference in mean diarrhoea 
incidence between Gogo and Sukuma language group 
households was not significant (p = 0.29). The preva-
lence of stunting was 46.9% (CI. 42.3-51.6), 49.8% 
(CI. 43.0-56.5) and 44.4% (CI. 38.1-50.9) in the over-
all sample, boys and girls, respectively, with no sig-
nificant difference between sex (p = 0.25) and among 
wards (p = 0.13). The proportion of stunted children 
among the 24-34, 35-45 and 46-56 month age groups 
was 47.3% (CI. 41.8-52.8), 48.3% (CI. 38.9-57.7) and 
33.3% (CI. 13.3-59.0), respectively. Stunting rates in 
Gogo, Sukuma and other language groups were 47.9% 
(CI. 43.1-52.7), 32.1% (CI. 15.9 -52.3) and 45.5% (CI. 
16.7-76.6) respectively with no significant difference 
(p = 0.27); however, the height-for-age z-scores were 
significantly different in children from the Gogo (-1.9) 
and Sukuma (-1.1) language groups (p = 0.004). The 
details of the demographic characteristics in this study 
are in Table II.

Univariable and multivariable models

Diarrhoea
Due to the relatively large number of predictive vari-
ables tested, individual multivariable models (i.e. socio-
demographic characteristics, hygiene practices, human-
animal interactions) and final models were fitted to test 
their association with diarrhoea. The variables sugges-
tive and significant associated diarrhoea in the univari-
able model are presented in Tables III, IV and V. In a 
univariable model, age of children as a continuous vari-
able (p < 0.001), maternal education (p = 0.008), time 
spent fetching water (p  =  0.007) and age of children 
(p = 0.007) were significantly associated with diarrhoea 
but not significant in the final socio-demographic char-
acteristic multivariable model (Tab.  III). Male children 
(OR = 1.17, 95% CI. 1.04-1.32; p = 0.001) were asso-
ciated with increased diarrhoea incidence in the socio-
demographic characteristics multivariable model. The 
older age of children (OR = 0.21, 95% CI. 0.07-0.67; p 
< 0.004), use of open wells (OR = 0.41, 95% CI. 0.35-
0.48; p < 0.001) and public taps (OR = 0.47, 95% CI. 
0.40-0.55; p < 0.001) in the dry season and public taps 
(OR = 0.70, 95% CI. 0.53-0.93; p = 0.025) in the rainy 
season as the household’s primary source of drinking 
water were associated with low risk of childhood diar-
rhoea in the socio-demographic characteristic multivari-
able model.
Storage of washed utensils on raised surfaces reduced 
the risk of diarrhoea in children in the hygiene practices 
multivariable model (OR  =  0.80, 95% CI. 0.68-0.93; 
p = 0.004), whereas inappropriate disposal of child fae-
ces (OR = 1.17, 95% CI. 1.03-1.32; p = 0.015), access 
of chickens to human faeces (OR = 1.16, 95% CI. 1.02-
1.32; p = 0.026) and respondents untrained in hygiene 

http://Vol.IX/1690
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(OR = 1.35, 95% CI. 1.19-1.53; p < 0.001) were asso-
ciated with higher risk of childhood diarrhoea. Over-
night sharing of housing with sheep (OR = 1.30, 95% 
CI. 1.02-1.66; p = 0.034) and cats (OR = 1.13, 95% CI. 
1.12-1.52; p < 0.001), keeping the chickens inside the 
house overnight regardless of which room (OR = 1.49, 
95% CI. 0.77-1.72; p < 0.001) or outside as compared 
to kitchen (OR = 1.50, 95% CI. 1.09-2.05; p = 0.012) 
and sharing water sources with animals in the dry season 
(OR = 1.55, 95% CI. 1.37-1.75; p < 0.001) were signifi-
cantly associated with increased diarrhoea incidence in 
the human-animal interactions model (Tab. VI).
In the final multivariable model, children from the 
households depending on open wells (OR = 0.46, 95% 

CI. 0.39-0.54; p <  0.001) and public tap (OR  =  0.51, 
95% CI. 0.44-0.61; p < 0.001) as their primary source of 
drinking water in the dry season were less likely to report 
diarrhoea, as compared to those from households using 
water from a stream, river, pond or dam. Male children 
(OR = 1.24, 95% CI. 1.09-1.39; p < 0.001), not dispos-
ing of child faeces in latrines (OR = 1.15, 95% CI. 1.02-
1.31; p = 0.025), sharing water sources with animals in 
the dry season (OR=1.48, 95% CI. 1.29-1.70; p < 0.001), 
overnight sharing of houses with cats (OR = 1.35, 95% 
CI. 1.16-1.57; p < 0.001) and chickens roosting in house 
regardless of the room (OR = 1.39, 95% CI. 1.20-1.60; 
p < 0.001) were associated with an increase in diarrhoea 
incidence in children. Older children (46-56 months) 

Tab. II. Demographic characteristics of the studied populations expressed in percentage, mean, range and standard deviation (SD) depending 
on the type of variable presented.

Variable
Sanza 

(n = 153)
Majiri 

(n = 153)
Iwondo 
(n = 187)

Overall study 
sample
(n = 493)

Age of children (months)
Mean (SD) 34.6 (6.5) 31.0 (4.0) 31.8 (4.6) 32.4 (5.3)
Range 25.7-52.5 24.3-46.0 25.2-47.5 24.3-52.5
Age group of children (%)
24-34 months 58.2 82.4 72.2 71.0
35-45 months 33.3 15.7 25.7 24.9
46-56 months 8.5 1.31 1.6 3.65
Age unknown 0 0.65 0.53 0.41
Sex of the enrolled children (%)
Male 53.6 46.4 43.9 47.7
Female 46.4 53.6 56.2 52.3
Number of children under five 
years
Mean (SD) 1.7 (0.7) 1.7 (0.6) 1.5 (0.6) 1.7 (0.70
Range 1–4 1–4 1–4 1-4
Number of diarrhoea incidents
Mean (SD) 1.7 (1.6) 2.8 (3.0) 2.4 (2.8) 2.3 (2.6)
Range 0-8 0-16 0-14 0-16
Height-for-age z-scores (HAZ)
Mean (SD) -1.8 (1.0) -1.9 (0.9) -1.9 (1.1) -1.9 (1.0)
Range -4.4-0.4 -4.0-0.6 -4.7-1.5 -4.7-1.5
Missing 4 18 5 27
Maternal age (years)
Mean (SD) 33.9 (7.4) 31.5 (8.1) 30.9 (7.0) 32.0 (7.5)
Range 18-56 17–54 18–53 17 - 56
Maternal level of education (%)
Primary school 75.8 66.7 71.7 71.4
Above primary school 9.8 3.9 1.1 4.7
None 14.4 29.4 27.3 23.9 
Sex of head of household (%)
Male 74.5 80.4 86.6 80.9
Female 25.5 19.6 13.4 19.1
Language of head of 
household (%)
Gogo 88.9 84.3 97.9 90.9
Sukuma 7.2 13.1 1.1 6.7
Other 3.9 2.6 0.5 2.2
Unspecified 0.0 0.0 0.5 0.2
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were less likely to have diarrhoea compared to younger 
children (24-34 months) (OR = 0.43, 95% CI. 0.27-0.67; 
p < 0.001) (Tab. VI).

Height-for-age z-score

In the multivariable model based on socio-demographic 
characteristics, only language group (p  =  0.019) and 
house floor (p  =  0.028) were significantly associated 
with HAZ, and in the final combined model, only the 
language group remained significant. Of variables relat-

ing to hygiene practices, handwashing with running wa-
ter (p = 0.009) and storing washed utensils by hanging 
(p  =  0.007) were positively and negatively associated 
with HAZ, respectively. Human-animal interaction-re-
lated variables significantly associated with HAZ were 
access of chickens to unwashed utensils (p = 0.033) and 
keeping sheep inside the house overnight (p  =  0.015) 
which remained significant even in the final combined 
model (Tab. VII). The final combined multivariable 
model indicated that children from households headed 

Tab. III. Univariable models evaluating the significance of socio-demographic characteristic related independent variables showing p-values of 
all suggestive (p ≤ 0.2) and significant (p ≤ 0.05) variables associated with diarrhoea and height-for-age z-scores and the coefficient of associa-
tion.

Diarrhoeaa Height-for-age z-scoresb

Variable Coef.* p-value
Overall 
p-value

Coef.* p-value
Overall 
p-value

Children age group (months) < 0.001 0.314
24-34 Ref.*
35-45 -0.08 0.236 0.10 0.456
46-56 -0.83 < 0.001 -0.06 0.643
Age of children (months) -0.03 < 0.001 < 0.001 -0.00 0.662 0.661
Sex of child, male 0.16 0.007 0.007 -0.14 0.126 0.125
Number of children under 5 years 0.197 0.168
≤ 2 children Ref.
> 2 children 0.14 0.19 0.24 0.169
Age of mothers (years) 0.00 0.441 0.442 -0.00 0.659 0.658
Maternal education 0.008 0.483
At most primary school Ref.
Above primary school -0.28 0.095 0.26 0.248
Never attended school 0.17 0.017 0.05 0.640
Sex of head of household, male -0.17 0.024 0.026 -0.05 0.694 0.693
Children diarrhoea incidence NA NA NA -1.34 0.78 0.088
Language group of head of 
household

0.577 0.010

Gogo Ref.
Sukuma 0.08 0.480 0.52 0.007
Other 0.16 0.407 0.45 0.135
Type of house floor 0.511 0.627
Unimproved Ref.
Improved -0.06 0.514 0.05 0.627
Source of drinking water
Dry season < 0.001 0.136

Stream/river/pond/dam Ref.
Open wells -0.91 < 0.001 0.22 0.047
Public tap -0.84 < 0.001 0.12 0.297

Rainy season < 0.001 0.989
Stream/river/pond/dam Ref.
Open wells -0.35 0.002 0.00 0.978
Public tap -0.63 < 0.001 -0.02 0.886

Time spent to fetch water
Dry season 0.007 0.322

≤ 1 hour Ref.
> 1 hour 0.17 0.007 -0.10 0.323

Rainy season 0.571 0.959
≤ 1 hour Ref.
> 1 hour 0.06 0.568 0.01 0.959

Coef.* = Regression coefficient; Ref.* = Reference category; a Logistic Regression Model; b Linear Regression Model
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by Sukuma speaking individuals have higher HAZ as 
compared to the Gogo headed households (p = 0.005). 
Washing hands in running water (p = 0.007), chickens 
gaining access to unwashed utensils (p  =  0.031) and 
keeping sheep inside the house (p  =  0.020) overnight 
were associated with higher HAZ.

Discussion

In this study we found that the rate of stunting in chil-
dren under five was relative high in all three wards re-
gardless of language group and gender of the children 
under study compared to the current national stunting 
rate which is at 34% [3]. This finding reflects the chal-
lenging agro-ecological conditions in the project area. 
The proportion of stunted children slightly decreased 
with increase in child age in contrast with other stud-
ies  [22,  23]. The difference may be accounted for by 
the effects of diarrhoea, which was negatively related to 
age in the univariable model in the present study. Demo-
graphic and Health Survey data from Bangladesh indi-

cates that stunting in children aged 0-59 months increas-
es rapidly between 12 and 23 months of age, after which 
it levels out with minor variations [24]. An extrapolation 
of these data into the current study means that the mini-
mum age of enrolled children in the current study was 
at the peak of the stunting prevalence, which may be the 
reason for the observed results of stunting rate of 47.3%, 
48.3% and 33.3% at age groups 24-34, 35-45 and 46-
56 months, respectively. On the other hand, the decrease 
in prevalence of stunting observed in the current study 
amongst children in the oldest age may be reflecting re-
covery, which has been reported to be as high as 45% 
in a recent longitudinal study in Kenyan children, es-
pecially those becoming stunted at less than 18 months 
of age [25]. Although anthropometry was conducted at 
different times in the three wards (May 2016 in Sanza, 
November 2016 in Majiri and January 2017 in Iwondo), 
the variation in stunting rate among wards did not vary 
significantly between wards.
It has been reported that the incidence of diarrhoea in 
children under five year of age decreases with increas-
ing age [26]. The probability of developing diarrhoea in 

Tab. IV. Univariable models evaluating the significance of hygiene practices related independent variables showing p-values of all suggestive 
(p ≤ 0.2) and significant (≤ 0.05) variables associated with diarrhoea and height-for-age z-scores and the coefficient of association.

Diarrhoeaa Height-for-age z-scoresb

Variable Coef.* p-value
Overall 
p-value

Coef.* p-value
Overall 
p-value

Maternal handwashing methods 0.780 0.017
All in the same container Ref.
One at time in running water -0.02 0.780 0.24 0.017
Handwashing with soap before 
feeding the child, Yes

0.19 0.031 0.034 0.05 0.723 0.722

Use of dry utensils for serving food, 
Yes

-0.16 0.041 0.044 0.08 0.573 0.572

Storage of utensils before washing 0.141 0.150
On the floor Ref.
On raised surface 0.15 0.058 0.00 0.979
Hanging 0.08 0.274 -0.22 0.060
Storage of utensils after washing < 0.001 0.042
On the floor Ref.
On raised surface -0.24 0.002 -0.12 0.314
Hanging 0.04 0.597 -0.28 0.013
Storage of utensils with food 0.003 0.080
On the floor Ref.
On raised surface -0.24 0.005 0.22 0.076
Hanging 0.00 0.999 -0.02 0.888
Treatment of drinking water 0.135 0.634
Boiling always Ref.
Occasional boiling -0.28 0.086 -0.10 0.679
No treatment -0.05 0.662 -0.17 0.370
Latrine shared among households, Yes 0.07 0.277 0.277 -0.16 0.092 0.091
Disposal of child faeces in latrine, No 0.18 0.004 0.005 -0.08 0.404 0.403
Access of chicken to human faeces, 
Yes

0.12 0.066 0.065 0.01 0.878 0.878

Maternal handwashing with soap after 
toilet use, No

-0.07 0.261 0.2608 -0.15 0.098 0.097

Received hygiene education, No 0.31 < 0.001 < 0.001 -0.03 0.731 0.731
Coef.* = Regression coefficient; Ref.* = Reference category; a Logistic Regression Model; b Linear Regression Model.
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this study was lower in children aged between 46 and 56 
months compared with those aged between 24 and 34 
months, which is consistent with the literature. A higher 
incidence of diarrhoea in children aged between 6 and 
11 months was reported compared to children aged 48-
59 months [27]. This was attributed to declining levels 
of maternal immunity, introduction of complementary 
foods and mouthing of potentially contaminated objects 
by young children, and to strengthened immunity and 
environmental adaptation in older children.
Drinking water from open wells and public taps ap-
peared to be protective against diarrhoea in children in 
the dry season. The scarcity of water sources and the 
time-intensive nature of sourcing water in the study area 
settings often led to close proximity between water ac-
cessed by livestock and that collected for household use, 
exposing humans to microbial contamination by animal 
faeces. The likelihood of animal faecal contamination of 
water sources was suggested by the results of the current 
study, which reported increases in the risk of develop-
ing diarrhoea in children from households sharing water 
sources with animals in the dry period. Poor microbial 
quality of drinking water is well documented as a cause 
of diarrhoea, sometimes in the form of a disease out-
breaks [28]. Although water treatment was not a signifi-

cant variable in the current study, boiling [29] and use 
of sodium hypochlorite (liquid bleach)  [30] have been 
proven successful in lowering childhood diarrhoea in 
other studies. However, the latter method may be diffi-
cult to implement in the study area settings due to finan-
cial constraints. Treatment of drinking water should be 
accompanied by proper handling and storage to prevent 
in-house re-contamination from the users as has been re-
ported in other studies [31-33].
Improper disposal of child faeces including discarding 
it in the field, leaving in open spaces to dry or cover-
ing with soil, was associated with an increased risk of 
diarrhoea in children, compared with latrine disposal. 
Similar results were reported in a study conducted in 
children under five years of age in Iraq, in which chil-
dren from households leaving children’s faeces on the 
ground were more likely to develop diarrhoea com-
pared to those from households disposing of children’s 
faeces in latrines  [34]. In resource-poor settings, poor 
faecal disposal may result in direct contamination of 
already-prepared food and indirect contamination of 
kitchen utensils, particularly if the household is keeping 
chickens under an extensive production system with free 
access to every part of the house. Nonetheless, in the 
current study, access of chickens to human faeces was 

Tab. V. Univariable models evaluating the significance of human-animal interactions related independent variables showing p-values of all 
suggestive (p ≤ 0.2) and significant (≤ 0.05) variables associated with diarrhoea and height-for-age z-scores and the coefficient of association.

Diarrhoeaa Height-for-age z-scoresb

Variable Coef.* p-value
Overall 
p-value

Coef.* p-value
Overall 
p-value

Water source sharing with animals < 0.001 0.534
Dry season, Yes 0.47 < 0.001 -0.06 0.533
Rainy season, Yes 0.02 0.765 0.765 0.09 0.421 0.420
Access of chickens to water containers, 
Yes

-0.13 0.031 0.031 0.07 0.451 0.450

Chicken roosting location 0.003 0.116
Kitchen Ref.*
Bedroom 0.12 0.283 0.09 0.589
Chicken house -0.10 0.531 0.34 0.029
Outside, no specific place 0.47 0.003 -0.11 0.712
Separate room in the house -0.07 0.409 0.25 0.054
Chicken roosting location, Inside 0.31 < 0.001 < 0.001 0.15 0.192 0.190
Frequency of cleaning chicken roosting 
location 

0.010 0.883

Daily Ref.
Occasional 0.24 0.008 -0.02 0.883
Access of chickens to house during day, 
Yes

-0.07 0.356 0.359 0.13 0.254 0.253

Access of chickens to kitchen utensils
Before washing, Yes 0.06 0.347 0.345 0.22 0.032 0.031
After washing, Yes -0.03 0.604 0.6038 0.03 0.715 0.714
Other animals kept inside house overnight
Cattle, Yes 0.21 0.10 0.109 0.11 0.600 0.599
Goat, Yes 0.06 0.601 0.604 0.39 0.031 0.030
Sheep, Yes 0.31 0.008 0.011 0.51 0.015 0.014
Dogs, Yes 0.02 0.932 0.932 0.09 0.449 0.448
Cats, Yes 0.29 < 0.001 < 0.001 0.07 0.581 0.580

Coef.* = Regression coefficient; Ref.* = Reference category; a Logistic Regression Model; b Linear Regression Model.



E. RUKAMBILE  ET AL.

E418

Tab. VI. Socio-demographic characteristics, hygiene practices and human-animal interactions multivariable modelsa built using variables show-
ing significant (p ≤ 0.05) or suggestive association (p ≤ 0.2) with diarrhoea incidence in univariable models, and final combined modela fitted 
using combination of significant variables from all three multivariable models.

Variable Odd ratio
Odd ratio 95% Conf. 

Interval*
p-value

Overall 
p-value

Socio-demographic characteristics
Sex of child, Male 1.17 1.04 1.32 0.001 0.001
Child age group Ref. 0.004
24-34
35-45 0.83 0.69 1.00 0.671
46-56 0.21 0.07 0.67 0.005
Source of drinking water
Dry season < 0.001
Stream/river/pond/dam Ref.
Open wells 0.41 0.35 0.48 < 0.001
Public tap 0.47 0.40 0.55 < 0.001
Rainy season 0.045
Stream/river/pond/dam Ref.
Open wells 1.10 0.85 1.42 0.363
Public tap 0.70 0.53 0.93 0.025
Hygiene practices
Storage of washed utensils 0.004

On the floor Ref.
On raised surface 0.80 0.68 0.93 0.004
Hanging 0.99 0.85 1.14 0.862

Latrine disposal of children faeces, No 1.17 1.03 1.32 0.015 0.015
Access of chickens to human faeces, Yes 1.16 1.02 1.32 0.026 0.026
Training on hygiene, No 1.35 1.19 1.53 < 0.001 < 0.001
Human-animal interactions
Sharing water source with animal in dry season, Yes 1.55 1.37 1.75 < 0.001 < 0.001
Chicken roosting location

Kitchen Ref.
Bedroom 1.15 0.93 1.72 0.208 0.005
Chicken house 0.90 0.73 1.43 0.324
Outside, no specific place 1.50 1.09 1.11 0.012
Separate room in the house 0.91 0.77 2.05 0.308

Chicken roosting location, Inside 1.49 1.29 1.09 < 0.001 < 0.001
Sheep inside house overnight, Yes 1.30 1.02 1.66 0.034 0.039
Cats inside house during night, Yes 1.31 1.12 1.52 < 0.001 < 0.001
Final model
Drinking water source in dry season < 0.001

Stream/river/pond/dam Ref.
Open wells 0.46 0.39 0.54 < 0.001
Public tap 0.51 0.44 0.61 < 0.001

Sex of child, male 1.24 1.09 1.39 < 0.001 < 0.001
Child age group (months) < 0.001
24-34 Ref.
35-45 0.97 0.84 1.12 0.666
46-56 0.43 0.27 0.67 < 0.001
Latrine disposal of child faeces, No 1.15 1.02 1.31 0.025 0.026
Training on hygiene, No 1.16 1.01 1.33 0.030 0.030
Sharing water source with animals in dry season, 
Yes

1.48 1.29 1.70 < 0.001 < 0.001

Chicken roosting location, Inside 1.39 1.20 1.60 < 0.001 < 0.001
Cats inside house overnight, Yes 1.35 1.16 1.57 < 0.001 < 0.001

OR = Odd ratio ; 95% Conf. Interval.* = 95% Confidence interval for odd ratio; Ref.* = Reference category; a Logistic Regression Model.
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significantly associated with increased incidence of diar-
rhoea in the hygiene practices model but non-significant 
in the final combined multivariable model.
Children from the Sukuma language group households 
had significantly higher HAZ compared with children 
from the Gogo language group households. Similar re-
sults were reported in another study involving Sukuma 
and Pimbwe language groups conducted in the Southern 
Highland Zone of Tanzania [35]. People belonging to the 
Sukuma language group have been reported as having 
greater asset accumulation and practising sound agricul-
tural and livestock production, all regarded as important 
predictors of food security. This may explain the better 
growth rates of Sukuma children compared to those of 
other ethnic groups in Tanzania including Gogo speak-
ers  [36]. Associations of poor growth with low wealth 
index have been reported in a number of studies indi-
cating its importance in determining childhood nutrition 
and growth performance [23, 37-39].
Maternal handwashing during critical times, including 
before feeding children and after toilet use, is impor-
tant in the control of gastrointestinal infections [40, 41] 
and stunting [42, 43]; however, handwashing should be 

properly executed. The current study shows that hand-
washing one at a time with running water was associ-
ated with increased HAZ in children, compared to one or 
more persons washing hands in a shared bowl of water. 
Improper handwashing, including submerging hands in 
a bowl of water used by multiple people or on multiple 
occasions, should be discouraged as it increases the risk 
of pathogen transfer  [44]. Establishment of dedicated 
areas for handwashing within a house, providing water 
and soap, and availability of locally-made handwashing 
facilities may promote proper handwashing in resourc-
es-poor settings. Wood ash has been proven to have an-
timicrobial activities, therefore it can be used as an al-
ternative for hand washing in the households that cannot 
afford to have soap constantly available [45].
We did not find any significant association between sani-
tation, water source and hygiene variables with HAZ in 
children under five years of age, which contradicts ob-
servations in other studies  [46, 47]. The lack of a true 
control group, having participating households with 
similar characteristics (all from resource-poor settings), 
and a relatively small sample size of the current study 
make it more difficult to assess such associations, com-

Tab. VII. Socio-demographic characteristics, hygiene practices and human-animal interactions multivariable modelsb built using variables 
showing significant (p ≤ 0.05) or suggestive association (p ≤ 0.2) with age-for-age z-scores in univariable models, and final combined modelb 
built from combination of significant variables from all three multivariable models.

Variable Coef.* Std. error* p-value
Overall 
p-value

95% Conf. Interval*

Socio-demographic characteristics
Language group 0.019
Gogo Ref.
Sukuma 0.53 0.19 0.006 0.15 0.91
Others 0.22 0.32 0.495 -0.41 0.85
House floor, Improved 0.33 0.15 0.028 0.028 0.04 0.62
Hygiene practices
Handwashing 0.009

All on the same container Ref.
One at a time in running water 0.26 0.10 0.009 0.07 0.46

Storage of washed utensils 0.025
On the floor Ref.
Raised surface -0.13 -0.13 0.256 -0.35 0.09
Hanging -0.30 -0.30 0.007 -0.53 -0.08

Human-animal interactions
Chickens access to unwashed utensils, Yes 0.22 0.10 0.033 0.033 0.02 0.42
Sheep inside house overnight, Yes 0.51 0.21 0.015 0.015 0.10 0.91
Combined model
Language group 0.011

Gogo Ref.
Sukuma 0.54 0.19 0.005 0.16 0.91
Others 0.34 0.30 0.261 -0.25 0.93

Handwashing 0.007
All in the same container Ref.
One at a time in flowing water 0.27 0.10 0.007 0.07 0.47

Chickens access to unwashed utensils, 
Yes

0.22 0.10 0.031 0.031 0.02 0.42

Sheep inside house overnight, Yes 0.48 0.21 0.020 0.020 0.08 0.89
Coef.* = Regression coefficient; Std. Err.* = Standard error; 95% Conf. Interval* = 95% Confidence interval; Ref.* = Reference category; b Linear Regres-
sion Model.
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pared to those involving socio-economically diverse 
study populations and larger sample sizes [48, 49]. Use 
of a small sample size from a localised area has been 
mentioned as a potential reason for non-significant re-
sults from improved toilet and water sources, compared 
to other studies that used larger sample size and more 
than one population from different settings [37].
The practice of keeping cats and chickens inside the 
house overnight was associated with an increased risk 
of child diarrhoea. Domestic animals including cats and 
chickens have been implicated in harbouring gastrointes-
tinal pathogens that may also infect humans [50]. Simi-
lar strains of pathogens have been isolated in asympto-
matic animals and symptomatic humans, highlighting 
the potential importance of animal-derived pathogens 
to public health [51, 52]. However, a clonal difference 
of Salmonella isolated in humans and animals in high 
human-animal interaction settings was reported, indicat-
ing that not every infected animal presents a risk to hu-
mans [53]. Unexpectedly, keeping sheep inside the house 
overnight and allowing chickens to access unwashed 
kitchen utensils for leftover food were associated with 
increased HAZ in children. Pre- and postnatal exposure 
to pet animals (dogs and cats) have been associated with 
increased abundance of beneficial gut microbiota in 
children, reducing pathogenic bacteria population in the 
gut  [54], which may diminish any negative impact on 
child growth. A study from Ethiopia that involved poul-
try production as an intervention to improve nutrition in 
children aged at 0-36 months reported increasing HAZ 
and weight for age z-score (WAZ). Also, there was no 
statistically significant association between the interven-
tion and anaemia, fever, vomiting or diarrhoea in chil-
dren – even in households keeping the chickens in their 
house overnight [55].
In the current study, overnight sharing of the house with 
chickens and cats was found to be associated with an in-
creased risk of child diarrhoea, while overnight sharing 
of the house with sheep and allowing chickens access 
to unwashed kitchen utensils was associated with higher 
HAZ; this presents a complex picture. The significance 
and direction of associations between human-animal in-
teractions and child health and growth outcomes there-
fore warrants further investigation. Screening for gastro-
intestinal pathogens in children and all animal species 
kept in the study areas accompanied by genomic analy-
sis may help to clarify the public health risks that may 
emerge from extensive human-animal interactions.
Proper handwashing during critical times has been prov-
en effective in different studies in controlling diarrhoea 
and improving HAZ in children. Therefore, the impor-
tance of effective handwashing should be emphasised 
and introduced to the community through evidence- and 
theory-based, user- and resource-friendly interventions 
in relation to the community being targeted  [56]. Safe 
water supplies are lacking in the study areas and may re-
main a challenge for quite some time due to inadequate 
community and local government resources. Home 
drinking water treatment by boiling, using chlorine tab-
lets or some emerging simple, effective and cheap tech-

nologies including use of a bio-sand water filter [57] are 
the only immediate and effective interventions in con-
trolling diarrhoea in children under five years of age in 
areas using unsafe sources of water. Sharing the house 
with animals, especially chickens, to overcome preda-
tion and theft, is commonly practised in the area. Build-
ing chicken houses close to the home, or having a desig-
nated room within the main house for keeping chickens 
overnight, which is cleaned before being accessed by 
children and other household members, may reduce the 
health impacts resulting from a shared dwelling, while 
still reducing chicken theft and predation risks. Child-
hood diarrhoea and stunting is determined by a complex 
array of risk factors that vary from one community to 
another, requiring collective action to be properly ad-
dressed. The nature and extent of interventions to ad-
dress childhood diarrhoea and stunting in this study 
setting, and in similarly resource-limited communities, 
can be guided by findings from this and other similar 
studies. The present study highlights the complexity of 
associations between humans and domestic animals, in 
which potential positive contributions of livestock own-
ership and inter-species variation in the risk of zoonotic 
disease, requires further investigation. In this setting, 
results suggest that access to safe and clean water, im-
proved sanitation and proper hand washing should be 
the first priority in improving the nutrition and health of 
young children.
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Introduction

The development of combination vaccines can undoubt-
edly be considered an important innovation for the pre-
vention of infectious disease that has led to enormous 
improvements on health, and has also brought economic 
benefits to healthcare systems  [1]. Indeed, combined 
vaccines have played a central role in prophylaxis of the 
pediatric population from infectious diseases over the 
past decades. The availability of combination vaccines 
represents an important means of achieving successful 
protection against numerous pathogens simultaneously, 
and is associated with several advantages. By reducing 
the number of injections, a better compliance to the vac-
cination schedule and higher rates of coverage can be 
achieved, and a safer profile assured, since most adverse 
events reported after vaccination are related to the act of 
injection [2, 3]. 
Furthermore, in terms of healthcare service organiza-
tions, combination vaccines have been proven to im-
prove the efficiency of the vaccination service, both for 
the healthcare professionals (HCPs) involved, namely 
physicians, nurses, and pediatricians, and for the organi-
zation itself. In fact, combination vaccines save HCPs 
time during vaccine preparation [4], reduce administra-

tion costs, minimize storage space needed and reduce 
waste [3, 5]. Depending on the practice of vaccination in 
terms of the number and role of HCPs involved, the im-
pact of using combination vaccines can be very relevant, 
especially in situations of personnel constrains, which 
are common nowadays, as well as in crowded pediatric 
vaccination schedules, as already implemented in many 
high-income countries [6, 7]. 
Currently, several pediatric combination vaccines are 
available. Among these, hexavalent vaccines repre-
sent the most innovative formulation to protect babies 
against six diseases: diphtheria, tetanus, pertussis, hepa-
titis B, poliomyelitis, and infection from Haemophilus 
influenzae type b. In the European Region, three hexa-
valent vaccines are authorized by the European Medi-
cines Agency: Infanrix Hexa®, available since 2000 [8]; 
Hexyon®, available since 2013 [9]; and Vaxelis®, avail-
able since 2017  [10]. These three hexavalent vaccines 
have the same indication of use, including immuniza-
tion against the six diseases and age of utilization, as 
described in their Summary of Product Characteristics 
(SmPC) [8-10]. Although a maximum age limit of use is 
not indicated for any of them, the fact that they contain 
a “pediatric” dose of antigens, make them recommended 
up to 7 years of age by health authorities and scientific 

Introduction. In Italy, three hexavalent pediatric vaccines are 
available: two are ready-to-use (RTU) as pre-filled syringes, while 
the third must be reconstituted (need-for-reconstitution  [NFR]). 
The formulation is related to the vaccination timing, safety of 
preparation and administration, and possible errors in immuniza-
tion. We surveyed Italian healthcare professionals (HCPs) expe-
rienced with RTU and NFR vaccines in order to investigate their 
opinions on key aspects of the vaccines.
Methods. In Q1 2018, a qualitative study, ethnographic observa-
tions and in-depth interviews were performed in public vaccina-
tion settings of three Italian Regions. Data on how the vaccination 
process was managed and perceptions about the value of the RTU 
formulation were collected. In Q2 2018, face-to-face interviews 
were carried out to explore the attitude and preferences of Ital-

ian HCPs from nine Regions, assessing advantages and disadvan-
tages of the two formulations from a quantitative point of view. In 
Q3-Q4 data analysis was carried out, using both qualitative and 
quantitative methodologies.
Results. The first phase demonstrated the following advantages 
of the RTU versus the NFR formulation: time-saving, lower prob-
ability of needle contamination and needle stick incidents, bet-
ter handling, simpler procedure, easier disposal of waste. For the 
survey, 149 HCPs were interviewed; 80% and 40%, respectively, 
were very satisfied with the RTU and NFR vaccine. 
Conclusions. Our study demonstrated that HCPs prefer the RTU 
formulation, as it simplifies vaccinations, reduces preparation 
time and minimizes the risk of errors. This formulation also saves 
time that can be spent on more in-depth counseling.
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societies in several countries [1]. Safety, immunogenic-
ity and effectiveness of hexavalent vaccines is described 
in each SmPC and confirmed in several studies and clini-
cal trials  [1,  11-13]. Beyond indications, the main dif-
ference among the hexavalent vaccines is in regards to 
the preparation that is required for their administration: 
both Hexyon® and Vaxelis® are ready-to-use (RTU) in a 
pre-filled syringe, whereas for Infanrix Hexa® there is a 
need-for-reconstitution (NFR) of the Hib antigen with a 
syringe containing the five other components.
Preference for an RTU or NFR vaccine may be related 
to several factors, such as the preparation time required, 
the possibility to reduce mishandlings and dosage errors, 
cost, vaccination waste, the organization of the vaccina-
tion services in terms of time set for each vaccination, 
and to the characteristics of packaging that render the 
vaccine easier to integrate within existing databases. 
Moreover, individual experience and preferences of 
HCPs for a specific hexavalent vaccine may also dic-
tate the selection of an RTU or NFR vaccine. Notably, it 
has been demonstrated that both physicians and nurses 
tend to prefer vaccines that require less time to prepare 
and manage  [14]. As a consequence, the time saved 
may be spent on streamlining the vaccination session 
and providing parents with a more detailed vaccination 
counselling  [15]. In addition, it has been reported that 
the higher acquisition costs of RTU vaccines are coun-
terbalanced by lower administrative costs and increased 
safety compared with single-dose and multi-dose vial 
vaccines [16, 17].
In Italy, pediatric vaccinations are delivered by the pub-
lic health sector, either in vaccination centers or in fam-
ily pediatricians’ medical offices. In vaccination centers, 
public health physicians (also defined as hygienists) are 
those medical doctor specialists who are in charge of 
vaccines in vaccination centers, from the organizational 
and practical point of view.
Within Italy, each Region runs independent tenders that 
are driven by price and/or scientific criteria, while prod-
uct technical criteria are usually not taken into account 
in the assessment. To date, there remains limited data on 
the opinion of HCPs regarding technical aspects related 
to vaccination. To gain more insight into the opinions of 
HCPs on key aspects of the vaccination process, as well 
as on preferences for hexavalent vaccines, we carried out 
a survey of HCPs experienced in pediatric vaccinations, 
working in nine Italian Regions that differ by the organi-
zational models of the vaccination services. Our survey 
investigated preferences and critical issues reported by the 
HCPs, in order to obtain information that may be useful 
for optimizing pediatric vaccinations in the public setting.

Methods

Qualitative phase
In Q1 2018 an experienced researcher performed eth-
nographic observations followed by in-depth interviews 
in public vaccination settings (vaccination centers and 

family pediatricians’ offices) of three Italian Regions: in 
Liguria, with 6 HCPs (3 hygienists and 3 nurses) where 
the NFR hexavalent vaccine is used; in Apulia with 3 
nurses and in Tuscany with 3 primary care pediatricians, 
where the RTU hexavalent vaccine is used. In general, 
all HCPs were experienced with both NFR and RTU 
formulations that are commonly available in Italy. The 
main purpose of the ethnographic observation was to 
understand how the vaccination process was managed in 
different Regions, in terms of HCPs involved and their 
role in the vaccination process.
The purpose of the subsequent interviews was to high-
light and discuss critical issues emerging from the daily 
routine vaccination process, investigating the overall im-
age of the hexavalent vaccine (safety and tolerability), 
and the value of the RTU formulation.

Quantitative phase: survey target
In Q2 2018, personal in-depth interviews were carried 
out by inviting 265 HCPs (hygienists, nurses, and fam-
ily pediatricians) from nine Italian Regions covering the 
north, center, and south of the country (Liguria, Lom-
bardy, Piemonte, Emilia Romagna, Tuscany, Calabria, 
Campania, Apulia and Sicily). In these Regions, three 
hexavalent vaccines are used, including both RTU and 
NFR vaccines. 
Invited participants were selected through a purposive 
sampling methodology among those professionals that 
are in charge of the hexavalent pediatric vaccination at 
regional vaccination centers or as family pediatricians. 
The inclusion criteria for the HCPs to be interviewed 
were: a minimum of 10 years of experience in pediat-
ric vaccinations and a minimum of 200 children under 2 
years of age vaccinated monthly in vaccination centers 
or around 50 children under 2 years of age vaccinated 
monthly for family pediatricians. 

Quantitative phase: survey characteristics
The survey consisted of 46 questions, requiring approxi-
mately 20 minutes for its completion (questionnaire 
in Annex 1). Computer-assisted interviews were con-
ducted in person by an experienced interviewer and the 
anonymity of the results were assured before starting the 
interview. The overall objective was to identify the at-
tributes of vaccination devices that may be valuable for 
HCPs and to evaluate advantages and disadvantages of 
the RTU formulation compared with the NFR formula-
tion. 
Firstly, demographic and professional data were col-
lected including: region where HCPs work, gender, age, 
profession, years of experience in administering vacci-
nation, number of children under 2 years of age vacci-
nated in a typical month (either in vaccination centers 
or with family pediatricians), number of children under 
2 years of age vaccinated with hexavalent vaccines, and 
typology of the hexavalent vaccine used. 
In order to investigate the daily practice of HCPs work-
ing in vaccination centers, where hygienists and nurses 
work together, the following data were collected: time 
and number of HCPs dedicated to vaccinations and ac-
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tivities that each of the two professional categories most-
ly deal with.
With the aim of assessing perceptions and satisfaction 
towards hexavalent vaccines, participants were asked 
to describe: their individual experience while preparing 
and administering hexavalent vaccines to children, the 
attributes they consider more valuable for a hexavalent 
device, and the time dedicated to the various phases of 
the vaccination session (counselling, vaccine prepara-
tion, vaccine administration). 
Lastly, the survey asked the participants to indicate 
which one of the two hexavalent formulations, RTU and 
NFR, had certain characteristics related to the ease and 
safety in the preparation, administration, and disposal of 
the vaccine. 
The satisfaction and agreement of HCPs with the pro-
posed statements were measured on a 1-10 scale (8-10 
indicating high satisfaction/agreement).
Descriptive statistics were used to analyze and present 
results.

Results

Qualitative phase
In the Liguria region, the observed vaccination staff in-
cluded 2 HCPs: one hygienist and one nurse (dedicated 
or working mainly in other specialties). It was observed 
that when the nurse was dedicated, the role of the hy-
gienist and of the nurse were interchangeable, while 
when the nurse was “rented” temporarily from another 
unit, the nurse prepared the vaccine but vaccine admin-
istration and family counselling were managed by the 
hygienist.
In Apulia, the vaccination staff included 2 or 3 HCPs: 
one hygienist and one to two nurses (one in small towns, 
two in the cities). It was observed that in this setting the 
nurse played a major role in the vaccination process, 
being involved in all phases from ordering to adminis-
tration to disposal of the vaccine. The hygienist was in 
charge of checking the child’s record on the database, 
their vaccination history, their clinical history (filled in 
by the parents), and scheduling the following vaccina-
tion appointment.
Considering the time and the professional figures dedi-
cated to vaccinations in vaccination centers, the respond-
ents working in this setting declared that approximately 
4 hours for 4 days were dedicated to the vaccination of 
children under 2 years of age, with 2 hygienists and 3 
nurses dedicated to vaccination activities only.
In Tuscany, following a recent agreement with the Re-
gional Health Authority, pediatric vaccinations have 
been shifted to family paediatricians, who also provide 
hexavalent vaccination in their practice. 
As a result of the interviews, 6 HCPs (3 hygienists and 3 
nurses) were interviewed in Liguria, 3 nurses in Apulia 
and 3 family pediatricians in Tuscany (Tab. I).
The hexavalent vaccine showed a positive image across 
the board: it was perceived as safe and with a good level 

of tolerability. Moreover, although on a practical point 
of view vaccination is considered easy and simple to 
manage for the HCP, on a more emotional level, vac-
cine administration often becomes a potentially anxious 
moment for the family. As a consequence, the need for 
family counselling when administering the first dose of 
hexavalent vaccination emerged strongly and was across 
all Regions. The value of the RTU formulation emerged 
clearly, across both target and geographic areas: its val-
ue was spontaneously recognized, by users of both RTU 
and NFR vaccines. The advantages of the RTU formula-
tion that emerged compared with the NFR formulation 
can be ranked as follows (from more relevant to less 
relevant): time-saving, better safety profile, better han-
dling, simpler procedure, easier disposal of waste, more 
convenient set of needles. 
These results were considered as preliminary and were 
further tested during the survey phase. 

Quantitative phase
In the quantitative phase, face-to-face computer-assisted 
personal interviews were carried out with 149 out of the 
265 (56.2%) invited HCPs from the nine selected Italian 
Regions. Among the respondents, 60 were hygienists, 59 
were nurses working in vaccination centers, and 30 were 
family pediatricians; 66% were female and the overall 
mean age was 55 years (58 years for hygienists, 51 years 
for nurses, and 63 years for pediatricians). The overall 
average number of years spent in vaccination activities 
was 15 years (18, 13, and 12 years, respectively, for 
hygienists, nurses and pediatricians). The sociodemo-
graphic and professional data of the survey participants 
are described in Table II.
Among the HCPs, 84 (56%) used the RTU hexavalent 
vaccine and 65 (44%) used the NFR one.
The activities in which HCPs reported being mostly in-
volved varied amongst the professional category: talking 
to parents and collecting the medical history of the child 
were activities that hygienists mostly deal with, while 
nurses were in charge of preparing the vaccines and the 
room, taking inventory and orders, managing the stock, 
scheduling appointments and disposing of the waste ma-
terials. Pediatricians spent more time counselling (an av-
erage of 11 minutes) compared with hygienists (10 min-
utes) and nurses (8 minutes).

Tab. I. Qualitative phase: methodology used.

Region 
(hexavalent 
vaccine in use)

Ethnographic 
observation

Interviews

Liguria (NFR)
Vaccination center (2 
days observation)

6 HCPs (3 
Hygienists + 3 
Nurses)

Apulia (RTU)
Vaccination center (2 
days observation)

3 HCPs (3 Nurses)

Tuscany (RTU) -
3 HCPs (3 
Pediatricians)

Abbreviations: HCPs, healthcare professionals; NFR, need-for-reconstitu-
tion; RTU, ready-to-use.
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Assessment of hexavalent vaccines 
As for the time spent during vaccination, HCPs an-
swered that out of an average of 17 minutes requested 
for each vaccination, more than half (approximately 
10 minutes) was spent explaining the hexavalent vac-
cine and vaccination process to the parents. Vaccine 
preparation required an average of 3 minutes, 2 min-
utes were spent administering the vaccine, and 2 min-
utes for disposal of waste materials.
Regarding hexavalent vaccination sessions, most 
HCPs (83.2% of the target pediatricians, 90.2% of 
the hygienists, and 97.2% of the nurses) expressed 
an 8-10 rate of agreement (very or mostly) with the 
declaration that giving information regarding vacci-
nation/vaccines to parents was very demanding and 
time-consuming. As for managing and administrating 
the vaccine, 27.4% of hygienists, 29.4% of nurses, 
and 47.4% of pediatricians expressed an 8-10 rate 
of agreement (very or mostly) with the possibility of 
making errors during the vaccine preparation; 20.5% 
of hygienists, 22.5% of nurses, and 40.5% of pedia-
tricians expressed a high rate of agreement (very or 
mostly) with the possibility of making errors dur-
ing the vaccine administration; 18.6% of hygienists, 
20.6% of nurses, and 33.6% of pediatricians very/
mostly agreed that it could be possible to forget the 
reconstitution of the vaccine.
Key aspects of the hexavalent vaccines rated as “very 
important” were: minimizing the risk of needle con-
tamination (80% of all respondent HCPs) and of nee-
dle stick injuries (79% of HCPs), being stable in case 
of problems of the cold chain (78% of HCPs), having 
low risk of errors in the reconstitution (78% of HCPs), 
being easy to prepare and to manage (74% of HCPs), 

and being ready to use (66% of HCPs). These last two 
aspects were particularly important for pediatricians. 

RTU vs NFR vaccines

As for the overall comparison between RTU and NFR 
hexavalent formulations, 80% of HCPs declared their 
satisfaction with the advantages of RTU hexavalent 
vaccines was “very good”: easy preparation and ad-
ministration, no risk to reconstitute, low risk of needle 
contamination and stick injuries. On the other hand, 
only 40% of HCPs declared they were satisfied by 
the NFR formulation to a level of “very good”, due 
to more manipulations, higher risk of needle con-
tamination and stick injuries (Fig. 1). Figures 2 and 3 
describe in detail the assessment of the two formula-
tions, as rated by HCPs.
As for safety issues related to the different syringe 
formulations, HCPs declared to be overall satisfied 
with the safety of hexavalent vaccines (49% very 
satisfied and 40% mostly satisfied), but a difference 
appeared between the two formulations with 61% of 
HCPs very satisfied with RTU overall syringe safety 
compared with only 34% of HCPs being very satisfied 
with NFR overall syringe safety (Fig. 4).
Lastly, when asked how much the use of an RTU vac-
cine could facilitate when vaccinating children un-
der the age of 2 years, 92% (from 90% of hygienists 
to 93% of both nurses and pediatricians) expressed 
a score of 8-10 (indicating high satisfaction/agree-
ment). Moreover, HCPs declared that the time saved 
in preparation of RTU vaccines can be more effective-
ly spent on vaccination counselling during the visit. 

Tab. II. Quantitative phase: demographic and professional characteristics of healthcare professionals.

Hygienists in 
vaccination centers

(n = 60)

Nurses
(n = 59)

Pediatricians
(n = 30)

Total
(n = 149)

Female, n (%) 28 55 15 98 (66%)
Male, n (%) 32 4 15 51 (34%)
Age, mean (yrs) 58 51 56 55
Region
Calabria 5 5 - 10
Campania 8 8 - 16
Emilia Romagna 6 6 - 12
Liguria 5 5 - 10
Lombardia 8 8 - 16
Piemonte 7 7 - 14
Apulia 11 10 - 21
Sicily 10 10 - 20
Tuscany - - 30 30
Experience with vaccinations, mean (yrs) 18 13 12 15
Approximate number of children < 2 yrs 
vaccinated monthly, n

229 210 48 185

Approximate number of children < 2 yrs 
vaccinated monthly with the hexavalent 
vaccine, n (% of total vaccinations)

165 (72%) 126 (60%) 28 (58%) 123 (66%)

N: number; yrs: years.
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Fig. 1. Perceived advantages of ready-to-use (RTU) vaccines over need-for-reconstitution (NFR) vaccines.

Fig. 2. Assessment of the ready-to-use (RTU) formulation as rated by healthcare professionals. 
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Fig. 4. Ready-to-use (RTU) versus need-for-reconstitution (NFR) vaccines: assessment of safety.

Fig. 3. Assessment of the need-for-reconstitution (NFR) formulation as rated by healthcare professionals.
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Discussion

This survey focused on relevant aspects of the hexava-
lent vaccines, such as handling, time needed for the dif-
ferent phases of vaccination sessions, errors and safety 
related to the formulation, with a comparison between 
RTU and NFR vaccines. Issues related to the safety or 
immunogenicity of hexavalent vaccines were not our 
objective because these aspects are already well docu-
mented and considered similar [18]. 
According to the inclusion criteria, vaccination centers 
and family pediatricians, respectively, had to vaccinate a 
minimum of 200 children and around 50 children under 
the age of 2 years each month. Of these, more than two-
thirds were administered a hexavalent vaccine. Thus, the 
surveys respondents’ long-standing knowledge of the 
issues involved in vaccinations constitutes a reasonable 
guarantee of validity in the assessment of hexavalent 
vaccines. 
For Italian family pediatricians, vaccination is not a rou-
tine activity in their daily practice, but we chose to in-
clude this category as the Tuscany region has recently 
stated that family pediatricians should administer hexa-
valent vaccines in their medical offices, and this practice 
could be soon adopted by the other Italian Regions as a 
measure to increase coverage rates. In this regard, it has 
been demonstrated that physicians’ recommendation is 
an important predictor of vaccine acceptance, constitut-
ing a major factor in receiving or intending to receive 
any vaccine [19]. For this reason, the involvement of all 
HCPs in our survey resulted essential to identify critical 
issues and thus highlight potential areas for additional 
intervention targeted at specific professional categories. 
Family pediatricians work autonomously in their office, 
thus being in charge of all the different phases of vac-
cine administration. As a consequence, as emerged in 
our study, they are able to perform only a limited num-
ber of vaccinations per month (i.e., 48 vaccinations to 
children < 2 years of age) and appeared more concerned 
about making errors during preparation, administration 
and reconstitution of the hexavalent vaccine compared 
with other HCPs. As is known in the literature, pediatri-
cians can have a key role in increasing awareness about 
the benefits of pediatric vaccinations and educating par-
ents  [20]: in our study, pediatricians spent more time 
counselling than hygienists and nurses. 
For all these reasons, an RTU formulation may be pref-
erable, for all HCPs, and in particular for pediatricians, 
as it was demonstrated to render all processes not only 
easier and safer, but also more rapid. Similarly, our re-
search demonstrated that RTU formulation of hexava-
lent vaccines was widely preferred to NFR vaccines 
among all HCPs because it simplified the preparation, 
minimized the number of manipulations and error risks: 
in fact, 80% of HCPs declared they were very satisfied 
with RTU vaccines compared with only 40% of HCPs 
who were very satisfied with NFR. The perceived ben-
efits of an RTU vaccine included easier and quicker 
preparation with less risk of errors such as the risk of 
forgetting to reconstitute the Hib or not taking all the 

Hib antigen from the vial. It was also seen to minimize 
the risk of needle contamination and needle stick injury 
and to produce less waste material. 
Although we should consider that previous published 
studies used different definitions in vaccine preparation 
time, as well as different methodologies for data collec-
tion and analysis, we can say that our results are in line 
with the existing literature. In fact, handling, dosage er-
rors, and reduced preparation time were all highlighted 
as being important attributes of a fully-liquid RTU vac-
cine versus one that requires reconstitution in a previous 
survey of physicians and nurses conducted in Germany 
on hexavalent pediatric vaccines  [14]. In particular, 
both the present and previous studies highlighted that 
HCPs are concerned about minimizing the risk of errors 
during vaccination, which may thus be reduced by us-
ing a fully-liquid hexavalent vaccine [4, 14, 21]. In fact, 
in a time and motion study, comparing RTU versus non-
fully liquid vaccines showed that mishandlings were 
five times more common with a NFR hexavalent vac-
cine compared with the RTU vaccine [4]. In our study, 
77% of HCPs rated as “very good” the low risk of errors 
in the reconstitution for RTU vaccines versus 46% for 
the NFR formulation. In addition to the reduced risk of 
error, it was reported that an RTU hexavalent vaccine 
can be prepared in less than half the time needed to pre-
pare a NFR vaccine [4, 15]. Using the time difference 
of 35 seconds that was observed in the study of De Cos-
ter and colleagues for a HCP to prepare an RTU hexa-
valent vaccine versus a NFR vaccine, we can estimate 
the number of hours per year that are saved due to the 
simpler and quicker process of the RTU formulation. 
We applied these data to the Italian context, using hexa-
valent vaccination coverage (95%) of the birth cohort 
(440,000 newborns in 2018) and number of doses of 
hexavalent to be administered in the pediatric recom-
mended schedule (3 doses, 2+1 schedule). We estimated 
approximately 12,000 hours saved/year, that correspond 
approximately to the workload of 7 HCPs working in 
public settings, that could therefore be re-allocated to 
other tasks or units, if a broader healthcare service per-
spective is used, with a potential saving for the public 
organization. Time saved is a significant aspect consid-
ering that the HCPs involved in our study devoted a sub-
stantial amount of time to vaccinations (approximately 
17 minutes per vaccination), a large part of which was 
dedicated to informing and educating parents (around 
10 minutes). Therefore, time saved in the act of prepar-
ing and administering the vaccine could be used in a 
more productive way with parents and the baby.
Our study is limited by the generalizability of our re-
sults. In fact, the purposive sampling methodology 
adopted to select the HCPs and the Regions involved 
in the two phases of the study may reduce the repre-
sentativeness of our results. Moreover, our results may 
not generalize appropriately to other countries, due to 
potential differences in the organization of vaccination 
programs and cultural preferences for specific pharma-
ceutical forms. On the other hand, this study represents 
one of the very few evidences that support the switch 
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from NFR to RTU vaccines, taking in consideration 
HCPs preferences, as well as time saved, simplification 
of vaccine preparation and management, as is already 
known in the literature. The extension of this work to a 
larger sample and to other contexts could confirm our 
findings. 

Conclusions 

The present study has highlighted aspects that are im-
portant for HCPs when considering a hexavalent vac-
cine. We observed that a vaccine that can reduce the time 
needed for preparation, while reducing the risk of errors 
as much as possible, is preferred by HCPs. Accordingly, 
easy-to-use, fully liquid vaccines are desirable, and fully 
liquid, hexavalent vaccines in pre-filled syringes have 
many characteristics that HCPs value as important. An 
RTU vaccine minimizes the risk of errors, and especially 
the risk of forgetting to reconstitute the powder in the 
main syringe or reconstituting all the powder. RTU vac-
cines also reduce the risk of needle contamination and 
needle stick injuries as only one needle is used. The ad-
vantages in terms of time saving are clear as less time 
is needed for vaccine preparation and administration, 
which allows more time for counselling by the single 
HCP or can allow re-allocation to other tasks or units if 
a broader healthcare service perspective is used. There-
fore, in comparable contexts of immunogenicity, toler-
ability and safety, it would thus seem likely that RTU 
vaccines present satisfactory characteristics over NFR 
vaccines. We also envisage that these technical aspects 
will be taken into account by regional decision makers 
in deciding to adopt one or another typology of vaccine.
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Questionnaire 
Paediatric Vaccination 

36598 
 
Length of interview: 20 minutes 
Start fieldwork:  
End fieldwork:  
 
I. SAMPLE VARIABLES  
 
- Region (label S01) [S] 
- Target (label TARGET) [S] 
 
II. QUOTA CHECK BASED ON SAMPLE VARIABLES 

 
 

Total net n=150 
 

Doctors of the 
vaccination 

centers 

Nurses Pediatricians 

Toscana   30 
Puglia 10 10 - 

Lombardia 5 5 - 
Campania 5 5 - 

Liguria 5 5 - 
Calabria 5 5 - 

Sicilia  10 10 - 
Piemonte 10 10 - 

Emilia Romagna 10 10 - 
 
III. INTRODUCTION  
 
Good morning, the Healthcare Department of Gfk Italy Company is conducting a survey on pediatric 
vaccinations. 
We would like to ask your willingness to cooperate with this survey. The interview will take about 20 minutes. 
Everything you say will be treated anonymously, with the utmost confidentiality and for statistical purposes 
only. Thanks for collaboration. (Privacy Law) 
 
PHARMACOVIGILANCE 
 
Adverse events/exposure to the drug during pregnancy/complaints about the product. 
We are now being asked, as a company operating on marketing research, to pass on to PV services 
details on any adverse events, including exposure to drug during pregnancy or breast-feeding, 
suspected transmission of infectious agents, technical/qualitative issues,drug interactions and 
particular situations such as overdose, abuse, improper use, administration errors, drug prescription 
errors, occupational exposure and lack of effectiveness that are mentioned during the discussion in 
relation to a product of the Company who commissioned the survey. 
Although what you say will, of course, be treated in confidence,should you mention during the discussion any 
adverse event (or any of the situations above described) happened in a specific patients, we will need to 
report even in the case you just reported it directly to the company or to the Italian bodies in charge of this 
(we remind you that you can report using the AIFA web site  
http://www.agenziafarmaco.gov.it/it/content/modalit%C3%A0-di-segnalazione-delle-sospette-reazioni- 
avverse-ai-medicinali). 
In this situation you will be asked if you will be willing to waive the confidentiality given to you under 
the Codes of conduct specifically in relation to that adverse event/drug exposure during pregnancy or 
brest feeding/complaint about the product . All the other information that you will give during the 
interview will stay confidential . 
 
PV_1 [S] 
Are you willing to make this interview on the base of these premises? 
 
1. Yes 
2. No 
 
PV_2 [O] 
Name and full address: 
 
If you are not willing to provide your name and full address, the communication to the PV service will 
be done anonymously, without indicating your name and personal data . 
 

Annex 1



G. ICARDI ET AL.

E434

IV. SCREENER  
 
Base: all respondents 
 
S01 [S] 
In which region do you work? 
1. Calabria 
2. Campania 
3. Emilia Romagna 
4. Liguria 
5. Lombardia 
6. Piemonte 
7. Puglia 
8. Sicilia  
9. Toscana 
98. Other region  
 
SCRIPTER: all respondents with answer S01=98 go to the end of the questionnaire (SCREENOUT) 
 
And in which province? 
 
And in which municipality? 
 
SCRIPTER: insert istat2016 folder 
 
Base: S01=1-8 
 
All regions except Tuscany 
 
S02 [S]  
In your clinical practice, do you work as …? 
 
1. Nurse/health worker 
2. Hygienist physician 
3. Occupational physician 
4. Pediatrician 
98. Other medical specialization (specify) [O]   
 
Base: S01=9 
 
If Tuscany 
+ù 
S03 [S] 
In your clinical practice, do you work as pediatrician? 
 
1. Yes 
2. No 
 
If no close 
SCRIPTER: all respondents with answer S03=2 go to the end of the questionnaire (SCREENOUT) 
 
Base: all respondents 
 
Create HIDDEN VARIABLE 
 
TARGET 
 
1. Vaccination centers phisicians = S02= 2-4 or 98 
2. Vaccintionl centers nurses/health workers = S02=1 
3. Pediatricians = S03=1 
 
Base: TARGET=1-2 
 
If physicians/nurses/health workers of the vaccination centers 
 
S04 [Q] 
Let's talk about the vaccinations administered to children under 2 years. 
In a typical month, how many children under the age of 2 years are vaccinated in your center? 
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No. of children under 2 years vaccinated in a month 
 
SCRIPTER: min.=0, max.=999 
 
If none, close 
SCRIPTER: all respondents with answer S04=0 go to the end of the questionnaire (SCREENOUT) 
 
Base: TARGET=1-2 
 
If physicians/nurses/health workers of the vaccination centers 
 
S05 [Q] 
Among the … (SCRIPTER: show the answer at S04) children under 2 years vaccinated in a month, how 
many of them have been administered with the hexavalent vaccine( diphtheria, tetanus, pertussis, polio, 
hepatitis B haemofilus influenzae type b)? 
 
No. of children who are given a hexavalent vaccine/month 
 
SCRIPTER: min.=0, max.=999 
S04<=S03 
 
If none, close 
SCRIPTER: all respondents with answer S05=0 go to the end of the questionnaire (SCREENOUT) 
 
Base: TARGET=1-2 
 
If physicians/nurses/health workers of the vaccination centers 
 
S06 [Q] 
In your centers, in a typical week, how many days of the week (even if not whole) are dedicated to 
vaccinations of children under 2 years? 
 
No. of days of the week dedicated to vaccinations of children under 2 years 
 
SCRIPTER: min.=1, max.=6 
 
Base: TARGET=1-2 
 
If physicians/nurses/health workers of the vaccination centers 
 
S07 [Q] 
In a week, in total, how many hours are spent on vaccinations for children under 2 years? 
 
No. of hours/week dedicated to vaccinations of children under 2 years 
 
SCRIPTER: min.=1, max.=99 
 
Base: TARGET=1-2 
 
If physicians/nurses/health workers of the vaccination centers 
 
S08 [Q] 
In your Center, how many and which types of professional figures deal with / are dedicated to the 
vaccinations of these children? 
 
1. No. of physicians 
2. No. of nurses/health workers 
 
SCRIPTER: min.=1, max.=9 
 
Base: TARGET=1 
 
If physicians of the vaccination centers 
 
S09 [S] 
In your center are there one or more nurses/health workers dedicated to vaccination activity or are you 
supported by nurses/health workers from other clinics / departments? 
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1. Nurses/health workers dedicated to vaccination activity 
2. Nurses/health workers from other clinics / departments 
 
Base: TARGET=2 
 
If nurses/health workers of the vaccination centers 
 
S10 [S] 
Are you a nurse/health worker dedicated to this vaccination center or do you come from other departments / 
clinics? 
 
1. Nurses/health workers dedicated to vaccination activity 
2. Nurses/health workers from other clinics / departments 
 
Base: TARGET=1-2 
 
If physicians/nurses/health workers of the vaccination centers 
 
S11 [M] 
In particular, in your center, are you dealing with …? Please indicate all activities in the center. 
 
1. Making inventory and/or managing the stock 
2. Scheduling appointments 
3. Making orders 
4. Preparing the room where vaccinations are carrying out 
5. Talking with the parents of the children / giving information about vaccination/the vaccine 
6. Collecting the medical history of the child in view of the vaccination 
7. Preparìng the vaccine 
8. Administering the vaccine 
9. Registering the vaccination 
10. Disposing of the waste materials 
98. Other (specify) [O] 
 
Base: TARGET=3 

 
If pediatricians of Tuscany 
 +ù 
S12 [Q] 
In particular let's talk about the vaccinations administred to children under 2 years. 
In a typical month, roughly, how many children under the age of 2 years do you vaccine? 
 
No. of children under 2 years vaccinated in a month 
 
SCRIPTER: min.=0, max.=999 
 
If none, close 
SCRIPTER: all respondents with answer S12=0 go to the end of the questionnaire (SCREENOUT) 
 
Base: TARGET=3 
 
If pediatricians of Tuscany 
 
S13 [Q] 
Among the … (SCRIPTER: show the answer at S10) children under 2 years vaccinated in a month, how 
many of them have been administered with the hexavalent vaccine (diphtheria, tetanus, pertussis, polio, 
hepatitis B haemofilus influenzae type b)? 
 
No. of children/month 
 
 
SCRIPTER: min.=0, max.=999 
S13<=S12 
 
If none, close 
SCRIPTER: all respondents with answer S13=0 go to the end of the questionnaire (SCREENOUT) 
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V. MAIN QUESTIONNAIRE 
 
A THE RTU VACCINES AND THE VACCINES TO RECONSTITUTE 
 
A01 [S] 
In general let's talk about ready-to-use and reconstituted vaccines that are administered to children under 2 
years of age. 
Which of the following characteristics are attributable to each of the two types of vaccine? 
 
SCRIPTER: script as a grid 
 
Items in row- randomize the items 
 
1. Less time to prepare the vaccine 
2. Less risk of error in preparing the vaccine 
3. Easier preparation of the vaccine 
4. Lower risk in the complete dissolution 
5. Less risk of needling stick injury for physician /nurse 
6. Less risk of error in the administration of the vaccine 
7. Less risk of contamination of the needle 
8. Lower production of disposal materials 
 
Items in row- randomize the items 
 
1. Ready-to-use vaccine 
2. Reconstituted vaccine 

 
Base: all respondents 
 
A02 [S] 
Thinking to the vaccination session performance, how much does the use of a ready-to-use 
vaccine facilitate when vaccinating children under the age of 2 years,? Answer by using a 
scale from 1 to 10 where 1 corresponds to “not at all” and 10 to “very “ 
 
1. 1 
2. 2 
3. 3 
4. 4 
5. 5 
6. 6 
7. 7 
8. 8 
9. 9 
10. 10 
 
B THE HEXAVALENT VACCINE IN GENERAL  
 
Base: all respondents 
 
B01 [S] 
In particular let’s talk about the hexavalent vaccine. 
 
In any case, based on your experience, how much the hexavalent vaccine is a vaccine …? 
 
SCRIPTER: script as a grid 
 
Items in row – randomize the items 
 
1. Easy to manage 
2. Vaccin safety 
3. Requires a lot of family counseling at the time of first administration  

 
Answers in column 
 
1. Very 
2. Mostly  
3. Not very 
4. Not at all 
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Base: all respondents 
 
B02 [Q] 
Again with reference to the hexavalent vaccine, on average, how much time is spent on …? Please answer 
in minutes 
 
SCRIPTER: script as a grid 
 
Items in row 
 
1. Talking / giving explanations about vaccination/ the vaccine to parents 
2. Preparing the vaccine 
3. Administering the vaccine 
4. Disposing of waste materials 
 
Answer in column – 1 answer for each item  
 
Minutes 
 
SCRIPTER: min.=1, max.=99 
 
Base: all respondents 
 
B03 [S] 
Usually the hexavalent vaccine is prepared …? 
 
1. Before the interview with parents 
2. During the interview with parents 
3. After the interview with parents 
 
Base: all respondents 
 
B04 [S] 
Concerning the hexavalent vaccine,based on your experience, how important is each of the following 
aspects? 
 
SCRIPTER: script as a grid 
 

Items in row – randomize the items 
 
1. Easy to prepare and to manage 
2. Stability in case of problems of the cold chain 
3. Fast vaccine preparation before injection 
4. Ready to use without need of reconstitution 
5. Minimize the risk of needle contamination 
6. Minimize the risk of needle stick injuries for the health operator making the vaccination 
7. Less risk of errors in the reconstitution 
8. Minimal amount of waste materials after administration 
 
Answers in column 
 
1. Very 
2. Mostly  
3. Not very 
4. Not at all 
 
Base: all respondents 
 
B05 [S] 
Below, find some statements about hexavalent vaccine managing and administaration. How much do you 
personally agree with each of the following statement?  
 
SCRIPTER: script as a grid 
 
Items in row- randomize the items 
 
1. Talking/giving information about vaccination/vaccine to parents is very demanding. We have to reassure 

them.  
2. Talking/giving information about vaccination/vaccine to parents takes a lot of time 
3. It could be possible making errors during the vaccine preparation 
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4. It could be possible making errors during the vaccine administration 
5. It could be possible to forget the reconstitution of the vaccine 
 
Answers in column 
 
1. Strongly disagree 
2. Somewhat disagree 
3. Somewhat agree 
4. Strongly agree 
 
C THE HEXAVALENT VACCINE USED: ASSESSMENT  
 
Base: all respondents 
 
C01 [S] 
Let’s talk about the hexavalent vaccinethat you use  
Which hexavalent vaccine do you personally administer (if TARGET=3) /is administered in your center (if 
TARGET=1-2)?  
 
1. Hexyon 
2. Infranrix Hexa 
3. Vaxelis 
4. None of thesei 
 
SCRIPTER: all respondents with answer C01=4 go to the end of the questionnaire (SCREENOUT) 
 
Base: all respondents 
 
C02 [O] 
Based on your experience, which are the…………….. (SCRIPTER: show the answer at C01) 
advantages/strengths? 
 
 
Base: all respondents 
 
C03 [O] 
And which are the……………………… (SCRIPTER: show the answer at C01) disadvantages/weakenesses? 
 
Base: all respondents 
 
C04 [S] 
However, how do you consider ……… (SCRIPTER: show the answer at C01) for each of the following 
items?  
 
SCRIPTER: script as a grid 
 
Items in row- randomize the items 
 
1. Easy to prepare and to manage 
2. Stabiliy in case of cold chain problems 
3. Fast preparation of vaccine before injection 
4. Ready to use without need of reconstitution 
5. Risk of needle contamination  
6. Risk of needle stick injuries for the health operator making the vaccination 
7. Risk in the reconstitution 
8. Minimal amount of waste materials after administration 
 
Answers in column 
 
1. Very poor 
2. Poor 
3. Good 
4. Very good 
 
Base: all respondents 
 
C05 [S] 
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Has you always used … (SCRIPTER: show the answer at C01) or did you use in the past a different 
hexavalent vaccine ? 
 
1. Always this one 
2. Another hexavalent vaccine  
 
Base: C05=2 
 
If another vaccine 
 
C06 [S] 
Which hexavalent vaccine did you use in the past? 
 
1. Hexyon 
2. Infranrix Hexa 
3. Vaxelis 
 
Base: C05=2 
 
If another vaccine 
 
C07 [O] 
Thinking about … (show the answer at C06), which are the advantages/strengths of this vaccine? 
 
 
Base: C05=2 
 
If another vaccine 
 
C08 [O] 
And which are the……………………… (SCRIPTER: show the answer at C06) disadvantages/weakenesses? 
 
 
Base: C05=2 
 
If another vaccine 
 
C09 [S] 
And how do you consider ……… (SCRIPTER: show the answer at C06) for each of the following items?  
 
SCRIPTER: script as a grid 
 
Items in row- randomize the items 
 
1. Easy to prepare and to manage 
2. Stabiliy in case of cold chain problems 
3. Fast preparation of vaccine before injection 
4. Ready to use without need of reconstitution 
5. Risk of needle contamination  
6. Risk of needle stick injuries for the health operator making the vaccination 
7. Risk in the reconstitution 
8. Minimal amount of waste materials after administration 
 
Answers in column 
 
1. Very poor 
2. Poor 
3. Good 
4. Very good 
 
Base: C01=2 and C05=1 
 
If only Infranrix Hexa 
 
C10 [O] 
Following your experience, what are the advantages in the preparation and administration of Infranrix Hexa 
compared to a ready to use vaccine that is administered to children under 2 years (ad for example the 
PCV13)? 



HEXAVALENT PEDIATRIC VACCINES IN ITALY

E441

Base: C01=2 and C05=1 
 
If only Infranrix Hexa 
 
C11 [O] 
And what are the disadvantages in the preparation and administration of Infranrix Hexa compared to a ready 
to use vaccine (as for example the PCV13) to be administered to children under 2 year? 
 
D FOCUS ON PACKAGING AND SYRINGE 
 
Base: all respondents 
 
D01 [S] 
Thinking about the packaging of…….… (SCRIPTER: show the answer at C01). 
(SCRIPTER: show the answer at C01) are you provided …..… (if TARGET=3) /does your centre is provided 
(if TARGET=1-2) in pack of …? 
 
1. Single pack 
2. 10 syringes 
3. 20 syringes  
4. 50 syringes 
 
Base: all respondents 
 
D02 [S] 
Overall, how do you evaluate the pack of … (SCRIPTER: show the answer at D01)? 
 
1. Very good 
2. Good 
3. poor 
4. Very poor 
 
Base: D02=3-5 
 
D03 [O] 
And in particular, how do you evaluate the pack of….(SCRIPTER: show the answer at D01) concerning …..? 
SCRIPTER: script as a grid 
 
Items in row- randomize the items 
 
1. The opening of the packaging  
2. The opening of the blister 
3. The recognition of the box  
 
Answers in column 
 
1. Very poor 
2. Poor 
3. Good 
4. Very good 
 
Base: all respondents 
 
D04 [S] 
And how much is the pack…………(SCRIPTER: show the answer at D01) easy to store? 
 
1. Extremely easy 
2. Very easy 
3. Not very easy 
4. Not at all easy 
 
Base: all respondents 
 
D05 [S] 
And which of the following packs would you prefer to have available? 
 
Single pack 
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1. Single pack 
2. 10 syringes 
3. 20 syringes  
4. 50 syringes 
 
Base: all respondents 
 
D06 [O] 
Why do you prefer the pack you mentioned above? 
 

 
Base: all respondents 
 
D07 [S] 
Let’s briefly talk about the syringe of …. (SCRIPTER: show the answer at C01). 
Do you remember which kind of syringe is used for …………(SCRIPTER: show the answer at C01)vaccine? 
 
SCRIPTER: show the item with its image 
 
1. Luer slip (image 1) 
2. Luer lock (image 2) 
99. DK/ Don’t remember 
 
 
Image 1 

 
 
 
Image 2 
 

 
 
Base: all respondents 
 
D08 [S] 
How much is safe/low risk of needle stick injury using …………………(SCRIPTER: show the answer at C01) 
syringe? 
 
1. Very  
2. Mostly 
3. Not very 
4. Not at all 

 
Base: all respondents 
 
D09 [S] 
In particular, speaking about the needles available in the packaging of (SCRIPTER: show the answer at 
C01)? 
How much are you satisfied concerning this about… 
 
SCRIPTER: script as a grid 
 
Items in row- randomize the items 
 
1. The number of needles present 
2. The length of the needles 
3. The diameters of the needles 
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Answers in column 
 
1. Very 
2. Mostly 
3. Not very  
4. Not at all 
 
Base: all respondents 
 
D10 [Q] 
Following your experience, how many needles would you like to have available for administering the 
hexavalent vaccine …? 
 
Items in row- randomize the items 
 
1. Ready to use 
2. Reconstituted 
 
Answers in colum 
 
N° needles 
 
Base: all respondents 
 
D11 [S] 
And what is the length and the diameter of needles that you would prefer to have available for a ready to use 
exavalent vaccine? 
And for a reconstituted exavalent vaccine? Interviewer: do not suggest, 
 
SCRIPTER: script as a grid 
 
Items in row 
 
1. 16 mm – 25 G 
2. 25 mm – 23 G 
3. 25 mm – 25 G 
98. Other (specify) [O] 
 
Answers in column 
 
1. Ready to use 
2. Reconstituted 
 
Base: all respondents 
 
E NEEDS 
 
E01 [S] 
Finally,find listed below some improvement expectations/needs related to the hexavalent vaccine. How 
important is each of the following item for you? 
 
SCRIPTER: script as a grid 
 
Items in row- randomize the items 
 
1. Having the ready to use vaccine available without the need of reconstitution 
2. Having the vaccine available in pre-filled syringes 
3. Making the inventory in digital way (bar codes, QR code..…) 
4. Having packages /syringes easier to identify  
5. Having packages easier to store 
6. Having syringes with passive safety needle 
7. Getting vaccine directly from the Pharmaceutical company 
8. Availability of vaccine delivery service (show only if TARGET=3) (only pediatrician) 
9. Availability of nurse to support the vaccinations (show only if TARGET=3) (only pediatrician) 
10. Labels easier to detach  
11. More time for family counseling  
12. More information materials about vaccination/vaccine  
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Answers in column 
 
1. Not at all 
2. Not very 
3. Mostly 
4. Very 
 
VI. DEMOGRAPHICS 
 
Base: all respondents 
 
Z01 [S] 
Insert gender 
 
1. Male 
2. Female 
 
Base: all respondents 
 
Z02 [Q] 
How old are you? 
 
Years 
 
SCRIPTER: min.=20, max.=80 
 
Base: all respondents 
 
Z03 [Q] 
How long have you been dealing with vaccinations of children under two years? 
 
Years 
 
SCRIPTER: min.=1, max.=60 
 
VII. STANDARD SCREENED OUT  
 
Thank you very much for your willingness, but unfortunately it’s not possible to continue with the interview 
since your characteristics don't satisfy the criteria requested for this survey.  
 
END OF QUESTIONNAIRE 
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 OPEN ACCESS   

Introduction

In the last decade, migratory movements towards Europe 
bursted due to an increasing instability caused by con-
flicts, violence, natural disasters and human rights abuse 
in the nearby African and Asiatic region [1]. In 2015, 
the United Nations High Commissioner for Refugees 
(UNHCR) registered a dramatic growth in global forced 
displacement that involved approximately 65.3 million 
individuals [2]. In the same year, more than 1 million 
people entered Europe by boat. Of them, 153472 sub-
jects arrived in Italy through the Mediterranean sea [3], 
that is the most deadly route to reach Europe [2]. Due 
to European resettlement policy, only 103972 individu-
als were admitted to Italian primary reception center [3]. 
According to Italian regulation, once international pro-
tection is requested, asylum-seekers are hosted in differ-
ent locations placed along our country, till the applica-
tion is resolved [4]. Consequently, a proportion of 7% 
of the total number of asylum seekers disembarked to 
Italy was assigned to Emilia Romagna and 7% of it was 
destinated to the province of Piacenza (Fig. 1). 
At the moment of the disembarkation, migrants under-
go a first aid procedure, aiming to individuate critical 
clinical situations, skin infections and signs or symp-
toms suspicious for tuberculosis. Later, at the arrival in 
the destination site, a second deeper medical visit with 
a screening for infectious diseases (HIV/HBV/HCV/
Syphilis/Tuberculosis) and other clinical conditions 

(psychological trauma, diabetes, hypertension, anemia) 
is organized. These procedures are free of charge, and 
asylum seekers are regularly admitted to all national 
healthcare facilities and vaccination services till their 
legal status is cleared [5]. 
The Migrants Health Unit in Piacenza is designated to 
provide primary health care for all undocumented people 
and, since 2015, due to the presence of a skilled physi-
cian and cultural mediators, is the health referring center 
for all asylum-seekers, thanks to a joint venture with the 
Local Office of Interior Minister of Piacenza. 
The aim of this study is to describe the results of infec-
tious diseases screening in asylum seekers that accessed 
to our Unit from the 1st of January 2015 to the 31st De-
cember 2015.

Material and methods

This is an observational retrospective study that consid-
ers any asylum-seekers older than 14 years that referred 
to our Migration Health Unit from the 1st of January 
2015 to the 31st December 2015.
For each individual, we reviewed paper records. Demo-
graphical data (name, age, sex, geographical origin, date 
of arrival) and screening results for HIV, HBV, HCV, 
syphilis and active tuberculosis (TB) were anonymously 
entered into a dedicated database. Descriptive statistics 
were used to analyze the characteristics of the cohort (χ 
square and T-student test); the geographical origin was 

In the last ten years the number of asylum seekers has increased 
in all of Europe. Our Migrants Health Unit in Piacenza, Emilia 
Romagna, Italy, is designated to provide primary health care 
for migrants without a regular permit of stay and, since 2015, 
is the reference center for asylum-seekers in our Province. Aim 
of this study is to describe the results of the screening for infec-
tious diseases performed in asylum seekers from January 2015 to 
December 2015. For any asylum seekers referred to our Centre, 
we recorded demographical data and we offered screening for 
HIV, HBV, HCV, syphilis and active tuberculosis (TB). Descriptive 

statistics were used to analyze the characteristics of the cohort. 
In 2015, 316 asylum seekers accessed to our Centre. Of them, the 
majority were men (N= 275; 87,03%). Africa was the most repre-
sented geographical area (221, 69,94%), followed from Asia (95, 
30.06%). The median age was 25,4 years. 301 patients underwent 
chest X-Ray, that resulted negative in 262 cases (87%). HBsAg 
testing proved to be positive in 17 (5,3%) cases. The screening test 
for HCV, HIV and syphilis resulted respectively positive in 1.9%, 
0.3% and 1.6%.
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divided into African and Asiatic (Not African) for statis-
tical analysis.
At first visit, for each subject, we recorded in a paper 
file demographical data (name, age, sex, geographical 
origin, date of arrival, level of education, religion, mari-
tal status, children), behavioral data (smoke, alcohol 
consumption and drug abuse) and previous significant 
health problems and medicines taken. Blood pressure, 
heart frequency rate and temperature were obtained.
The main focuses of the visit were:
•	 to investigate the presence of symptoms suspicious 

for active tuberculosis (cough for more than 2 weeks, 
fever, night sweats, loss of weight); 

•	 to detect skin signs of torture or ectoparasitic infec-
tion;

•	 to individuate signs or symptoms of genital, urogeni-
tal and gastrointestinal infections;

•	 to recognize signs or symptoms of diabetes, anemia, 
hypertension;

•	 to offer specialized psychological support for people 
who had suffered for violence or torture.

The screening for infectious disease was performed 
through a blood sample as follow:
•	 HIV: HIV ELISA test and Western Blot test to con-

firm a positive ELISA TEST;
•	 HBV: HBV surface antigen (HBsAg) search;
•	 HCV: HCV antibodies and, if positive, quantitative 

viremia;

•	 Syphilis infection: Treponema pallidum IgG ELISA 
and, in case of positivity, Treponema Pallidum Hem-
agglutination Assay.

In case of a diagnosis of viral chronic infection, patients 
were referred to the Infectious Diseases Department of 
our hospital for follow-up and treatment.
Syphilis was treated in our Unit through injections of 
penicillin according to international guidelines. 
Active tuberculosis was investigated through chest X-
Ray and, where necessary, a CT scan. We considered 
chest X-rays suspicious for tuberculosis in case of infil-
trate or consolidation in the pulmonary apexes, cavitary 
lesions and pleural effusion. If TB was suspected, pa-
tients were sent to the Pneumology Department of our 
Hospital for further investigation, treatment and follow 
up. No screening for latent tuberculosis infection was 
performed till the end of 2015 due to our regional direc-
tive.
In case of a diagnosis of a communicable disease, pa-
tients were informed on how to avoid the spread of in-
fection even through cultural mediators. Moreover, we 
provided informative materials in different languages 
and condoms in case of sexually transmitted infection.
Thanks to a partnership with the Public Health and Hy-
giene Department, we gave to each subject an appoint-
ment for vaccinations, according to a schedule approved 
by the Italian Ministry. 
In case of pregnancy, patients were addressed to the An-
tenatal Care of our Hospital.

Fig. 1. Asylum seekers allocation proportion after their arrival.
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Results

Three hundred sixteen asylum seekers were referred to 
our Centre in 2015, of them the majority were men (M 
275, 87.03%; F 41, 12.97%). All the females were com-
ing from Africa; 4 of them were diagnosed pregnant, and 
1 having a miscarriage. Subjects came from 16 different 
countries. Africa was the most represented geographical 
area (69.94%, 221), while the remaining were coming 
from Asia (30.06%, 95). Nigeria was the country with 
the largest share (32.91%, N = 104), followed by Paki-
stan (20.25%; N = 64) and Gambia (11.07%, N = 35). 
The median age was 25.4 years (confidence range 17- 
64). Age fell between 18 and 30 years in 82.9% of cases. 
The median age was 23 ± 5 years in African subjects, 
and slightly higher in those from Asia (28 ± 7 years), 
although this difference was not statistically significant 
(p > 0.05). Sierra Leone had the youngest population 
(18.5 years). Two subjects were older than 50 years old, 

a man from Eritrea of 64 years and one from Pakistan of 
59 years (Tab. I).
Three hundred and fifteen people underwent HBV, HCV, 
HIV and syphilis screening (Tab. II).
HBsAg was detected in 17 (5.3%) subjects (16 M; 1 F); 
16 cases were from Africa and only 1 from Asia (Pa-
kistan) (p = 0.032). All of them were addressed to the 
infectious diseases unit for second level tests.
HCV antibodies were identified in 6 persons (1.9%), all 
men, coming from Africa in 4 cases and Asia (Pakistan) 
in 2 cases (p > 0.05). A dual infection HBV/HCV was 
diagnosed in 1 subject. 
HIV infection was diagnosed in 2 males (0.3%) from 
Nigeria. 
No statistically significant difference resulted for HBV/
HCV/HIV screening positivity according to the geo-
graphical area of origin (22/243 from Africa; 3/98 Non-
African; χ = 3.69; p = 0.054).
Six patients resulted positive at the syphilis screening, 1 
woman with VDRL positivity (0,3%) and 5 men (1,58%) 

Tab. I. Demographic characteristics.

Origin Men Women Mean Median Max Min
Afghanistan 9 0 23,55556 19 46 18
Bangladesh 22 0 29,45455 29 45 20
Costa d’Avorio 12 8 25,3 25 36 19
Eritrea 1 0 64 64 64 64
Gambia 32 3 21,45714 21 29 17
Ghana 9 0 26,33333 27 39 18
Guinea 13 0 22,84615 22 30 19
Liberia 2 0 28,5 28,5 29 28
Mali 15 0 22,73333 22 31 18
Nigeria 74 30 24,70192 24 40 17
Pakistan 64 0 29,48438 28 59 19
RCA 1 0 24 24 24 24
Senegal 15 0 21,6 20 26 18
Sierra Leone 2 0 18,5 18,5 19 18
Togo 4 0 22,25 21,5 27 19

Tab. II. Screening serological data by country of origin.

Origin N. Total HBsAg + HCVAb + (%) VDRL + (%) TPHA + (%) HIVAb + (%)
Afghanistan 9 0 0 0 0 0
Bangladesh 22 0 0 0 0 0
Cote Ivoire 20 0 0 1 3 0
Eritrea 1 0 1 0 0 0
Gambia 35 4 0 0 0 0
Ghana 9 2 1 0 0 0
Guinea 13 0 0 0 0 0
Liberia 2 1 0 0 0 0
Mali 15 2 0 0 1 0
Nigeria 103 4 0 0 0 2
Pakistan 64 1 2 0 0 0
RCA 1 0 0 0 0 0
Senegal 15 2 1 0 1 0
Sierra Leone 2 0 0 0 0 0
Togo 4 1 1 0 0 0
Total 315 17 (5.3%) 6 (1.9%) 1 (0.3%) 5 (1.58%) 2 (0.63%)
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with TPHA positivity: all of them came from Africa (1 
woman and 3 men from Ivory Coast; 1 man from Sen-
egal and 1 man from Mali). 
A chest X-ray was proposed to any patients, except preg-
nant women. Of the 312 patients, only 301 individuals 
underwent the procedure, that revealed normal findings 
in 262 (87%) cases. Eleven patients produced docu-
ments proving that they already did the screening before 
their arrival in our Province.
Among the 39 positive X-Ray, 4 showed signs of pneu-
monia (1,3%), 8 showed signs compatible with tuber-
culosis (2,7%), 29 showed signs compatible with other 
pathologies (9.6 %). 
Of the 8 cases of X-Ray scans suggesting Tb, only a sin-
gle TC scan confirmed the suspicion of tuberculosis. In 
the remaining population, during follow up, 2 other pul-
monary tuberculosis cases have been diagnosed, both of 
them with a negative X-Ray scan at the screening.

Discussion

We presented the results of the screening procedure con-
ducted in our Unit, that was in line with our regional 
guidelines.
Various studies have been carried out in Italy over the 
prevalence of infectious diseases among migrants [6-8], 
but only few consider hepatitis, HIV, tuberculosis and 
syphilis at the same time [9, 10].
Our data are consistent with national data for subject’s 
origin, as Nigeria, Pakistan and Gambia were the more 
represented countries. Contrarily, we had a higher per-
centage of female (12.97 % vs 9.69%), especially com-
ing from Nigeria [11].
Due to the numerosity and the variableness of the sam-
ple, no consideration can be formulated on different 
prevalence of infectious diseases based on the origin, 
especially that our study doesn’t include economic mi-
grants [12, 13], but the overall prevalence of hepatitis, 
syphilis and HIV was low.
Active tuberculosis was diagnosed in 3 subjects, al-
though more complete data could have been provided 
by latent tuberculosis infection screening, that was not 
yet recommended in Emilia Romagna at the study time. 
In our region, even nowadays, active tuberculosis 
screening consists not only in a syndromic surveillance 
but even in a chest X-ray that proved to be helpful in 
diagnosing early and asymptomatic cases[14]. 
Even if migrants do not generally pose a health threat 
to the host population, some subgroups of migrants, 
as refugees, asylum seekers and irregular migrants, 
are particularly vulnerable to infectious diseases 
not only for higher prevalence in their countries of 
origin, but also for poor living conditions and depri-
vations experienced during the journey to reach the 
host country and in the host country itself [12, 15]. 
Expert consultations pointed out the importance of 
conducting migrant screening for communicable dis-
eases according to their native land, since prevalence 
rates differ considerably by each country [16-21], but 

a national and European health policy on this target 
population was not yet formulated in 2015 [15, 22]. 
Alongside this, the importance of verify how to deliv-
er effective and cost-effective screening, vaccination, 
and health services to this group is becoming cru-
cial in a resource-constrained system [12]. Asylum 
seekers, by the way, are a particular population that 
has special pathways of integration in the welcom-
ing country either at a social either at a sanitary and 
legal level. Many studies were conducted to assess 
the compliance to screening program in this popula-
tion allover Europe, finding a very high acceptabil-
ity [12, 23-25]. Data on treatment adherence however 
are lacking, due to the extreme mobility of this pop-
ulation and the difficulty to rebuild their healthcare 
pathway beyond a local level [12, 23-25]. Our study 
unfortunately was not conceived to assess the cost 
effectiveness of the intervention. Nevertheless, con-
sidering some of the parameters of a cost-effective 
analysis, such as the coverage and the uptake, we can 
affirm that we reached a coverage of almost 100% 
as any asylum seekers allocated to our Province had 
to be visited by our equip within 48-72 hours from 
the arrival thanks to the notification of the Local Of-
fice of Interior Minister of Piacenza. The uptake, de-
fined as the percentage of persons who agreed to be 
screened after being offered screening [12], was also 
very high, thanks to the presence of cultural media-
tors and the completion of all the screening proce-
dures in a single day. Concerning treatment compli-
ance, we personally provided only syphilis therapy, 
that was completed by all patients, but our sample 
is low. Since we addressed people to other Units for 
tuberculosis, viral hepatitis and HIV cure, we have no 
data on their treatment compliance. 
In general, however, we can affirm that our interven-
tion was cost effective for coverage and uptake, mainly 
thanks to the close interaction among the stakeholders 
(Local Office of Interior Minister, Health system, host-
ing community), and contributed to diagnose diseases 
at early stage with damage limitation at personal and 
health care system level.
Alongside this, we believe it’s important to stress that an 
infectious diseases screening should not be averted from 
a parallel screening to psychological needs as migrants 
arriving on Italian coasts experience mental and psycho-
social diseases in a considerable number. As we noticed 
even in our Unit, depression and anxiety disorders, in-
deed, are related to traumas, either physical, mental or 
sexual, roused from violence that these people experi-
ence in their country of origin and throughout their jour-
ney [26-28].
We believe that this study enlightens the utility of a 
screening procedure in newly arrived asylum seekers. 
This is not only an overall public health strategy, but it’s 
even the first chance for this population to access to the 
National Health Service and have accurate and faster 
specific treatment when and where needed.
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Key points

•	 No systematic association between migration and 
communicable diseases.

•	 Migrant screening procedures for communicable dis-
eases accordingly to their country of origin.

•	 Screening procedures as a part of a public health 
strategy

•	 screening procedures offer the opportunity to access 
to previously undiagnosed diseases.
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Introduction

The success achieved in the past few years in the 
HIV infection treatment has not been paralleled by 
remarkable improvements in the effectiveness of HIV 
prevention strategies [1, 2]. More than 1.8 million new 
HIV-1 infections were reported in 2017 worldwide, and 
an incidence rate equal to 5.7 new cases per 100,000 
residents emerged in Italy [2].
As result, innovative and potent prevention strategies 
were required to reduce the risk of viral transmission 
from infected persons to healthy individuals, given the 
poor adherence to the traditional prevention strategy, as 
condoms and needle-syringe programs (NSPs). In the 

last few years, the use of oral tenofovir/emtricitabine 
(FTC/TDF), for pre-exposure prophylaxis (PrEP) 
among high-risk persons without HIV, has emerged as 
an innovative strategy to decrease HIV epidemic.
PrEP was approved by the Food and Drug Administration 
in 2012, and the US Centers for Disease Control and 
Prevention (CDC) released clinical guidelines on its use in 
2014, on the basis of the drugs’ clinical effectiveness [3-
6], thus recommending the use of PrEP, in addition to 
condoms and NSPs, for HIV negative individuals, with 
the following characteristics [7]: 1) serodiscordant sexual 
relationship; 2)  anyone who is not in a monogamous 
relationship with an HIV negative person; 3) men who 
have sex with other men; 4)  sexual risk in general, 

Introduction. The use of oral tenofovir/emtricitabine (FTC/
TDF) for pre-exposure prophylaxis (PrEP) among high-risk 
people without Human Immunodeficiency Virus (HIV), is emerg-
ing as an innovative strategy to decrease HIV epidemic. The 
study aims at evaluating the implications related to PrEP intro-
duction, from a multidimensional point of view, as required by 
Health Technology Assessment (HTA) approach, with a particu-
lar attention on sustainability and social factors, influencing 
PrEP implementation.
Methods. An analysis was conducted involving 35 Italian Infec-
tious Disease Departments. The introduction of PrEP (applied 
both as “add-on” and “substitute” prevention strategy) into the 
clinical practice was compared with a baseline scenario, con-
sisting of condoms among men who have sex with men, and sero-
discordant couples, and the use of Needle Syringe Programme 
among injection drugs users The above scenarios were analysed 
by means of a Health Technology Assessment (HTA) approach. 
The 9 EUnetHTA Core Model domains were assessed through 
comparative information, retrieved from literature evidence, and 
collection of qualitative and quantitative information, derived 
from real-world evidence, in particular from 35 Infectious Dis-
ease Departments and potential PrEP’ users involved. A final 
multi-criteria decision analysis approach (MCDA) was imple-

mented to simulate the appraisal phase and providing evidence-
based information with regard to the preferable technology. 
Results. Despite the improvement in patients’ quality of life, PrEP 
would generate the development of other sexually transmitted and 
blood-borne diseases, with a consequent decrease of patients’ safety 
in case of PrEP applied as a “substitute” prevention strategy. In 
addition, PrEP would generate an increase in staff workflow, with 
investment in medical supplies and training courses. PrEP would 
lead to significant economic investments both for the NHS (+40%), 
and for citizens (+2,377%) if used as an add-on strategy, assuming 
FTC/TDF patent cost. With the off-patent drug, the NHS would ben-
efit from an advantage (37%), and a shrink of the patients’ expendi-
ture emerged (+682%). More economic resources are required if 
PrEP is applied as a substitute strategy, considering both the pat-
ent (NHS: 212%; citizens: 3,423%) and the off-patent drug (NHS: 
73%; citizens: 1,077%). Conclusions. The most cost-containing 
strategy would be the use of PrEP, as an add-on strategy, with a 
consequent improvement in patients’ safety, even if drug-related 
adverse events would be considered. The implementation of the off-
patent drug would decrease the economic burden of the innovative 
prevention strategy. Hence, the organizational aspects related to its 
adoption would be deeply investigated, with the potential opportu-
nity to create specific ambulatories devoted to PrEP users’ espe-
cially for medium and big size hospitals.
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including individuals who have had sex without using 
a condom; and 5) injection drug users. In 2016, also the 
European Medicines Agency (EMA) approved the use 
of the oral TDF/FTC for PrEP in adults at high-risk for 
contracting HIV infection, and guidelines were issued 
recommending that oral PrEP should be offered as an 
additional prevention choice, for people at substantial 
risk of HIV infection, as part of combination prevention 
approaches. EDCD’s annual survey [8] revealed that by 
2019, 14 of 53  reporting countries declared that their 
national healthcare service provided reimbursed PrEP 
(Belgium, Bosnia and Herzegovina, Croatia, Denmark, 
France, Germany, Iceland, Luxembourg, Moldova, the 
Netherlands, Norway, Portugal, Sweden, and Northern 
Ireland and Scotland within the United Kingdom - UK), 
either through insurance or from the public sector. The 
results show that progress has been made since 2016, 
when only France reported that PrEP was nationally 
available and reimbursed  [9]. Despite the different 
behaviors of European Countries, the Italian provisions 
of PrEP remains limited, since, in the Italian setting, 
PrEP (as preventive strategy for high-risk people) is 
available only if totally paid by citizens.
Based on the above suggestions, while there have been a 
significant number of studies reporting the high potential 
efficacy of PrEP  [3-6], its implementation is strictly 
related to significant economic and organizational 
concerns, as well as to the different behaviours and 
adherence of high-risk populations. Besides the high 
PrEP cost, there emerged an organizational difficulty 
to guarantee an adequate hospital pathway to the HIV 
negative individuals assuming PrEP [10], since specialist 
visits, cultural blood tests and treatment of other sexually 
transmitted diseases [11], could be ensured to the PrEP 
treated population, in particular, for whom not using 
condoms or NSPs. Furthermore, the ethical aspects 
related to the medicalization of a healthy person become 
an urgent pattern, in Countries characterized by limited 
economic resources, since the use of Highly Active 
Antiretroviral Therapy (HAART) is related to several 
monitoring activities for drugs toxicities [12].
Despite the relevance of the topic, no evidence has 
emerged with regard to the potential impacts associated 
to the introduction of PrEP in the Italian clinical 
practice. Thus, the aim of the present study was a 
multi-dimensional evaluation of PrEP adoption in Italy 
(as an “add-on” or a “substitute” prevention strategy), 
compared with the traditional HIV prevention strategies, 
in order to protect high-risk HIV-negative individuals, 
useful to support evidence-based decision-making 
processes, taking into consideration the individual’s and 
the National Healthcare Service (NHS) perspectives.

Methods

An analysis was conducted involving 35 Italian 
Infectious Disease Departments in Italy, including 15 
Italian Regions, in order to achieve a complete national 
landscape of the centers devoted to the enrollment 

and treatment of these patients, in terms of regional 
distribution, centers dimensions and private/public 
ownerships.
A letter for participation to the study was sent via-mail to 
the Italian Infectious Disease clinicians, in order to gather 
information with regard to the number of potentially 
PrEP users, as well as to retrieve their perceptions with 
regard to the introduction of such preventive strategy.
Thus, the introduction of PrEP (prescribed as an “add-
on” or a “substitute” prevention strategy) into the 
clinical practice, was compared with a baseline scenario 
consisting of the use of condoms among men who have 
sex with other men (MSM), and serodiscordant couples 
(SCs), and the use of NSPs among injection drugs 
users (IDUs), thus being consistent with the guidelines 
available on the topic. The above scenarios were analyses 
by means of a Health Technology Assessment (HTA) 
approach, in order to cover all the domains required 
by the EUnetHTA Core Model according to real-life 
qualitative and quantitative information. 
Since no sensitive and human data were collected, 
both the ethics approval and the compliance with the 
STROBE guidelines for reporting observational studies, 
were not applicable.
Because of the multi-dimensional nature of HTA [13], 
the present analysis considered several aspects of the 
medical technologies under evaluation, in accordance 
with the EUnetHTA Core Model  [14]. Thus, the 
assessment of the EUnetHTA Core Model domains, was 
completed by a prioritisation phase, and a final multi-
criteria decision analysis – MCDA [15-17], simulating 
the appraisal phase.

Assessment of EUnetHTA Core Model 
domains
Due to the multi-dimensional and multi-disciplinary 
nature of HTA, several aspects of the preventive 
approaches taken into account (PrEP and other 
alternatives, in add-on or not), were analyzed as 
suggested by literature  [14]: i)  health problem and 
current use of technology; ii) description and technical 
use of technology; iii) safety; iv) clinical effectiveness; 
v)  costs and economic evaluation; vi)  ethical analysis, 
in terms of access to care; vii)  organizational aspects; 
viii) social aspects and ix) legal aspects. 
The above domains were deployed, considering 
scientific evidence, economic evaluations (quantitative 
information) and qualitative approaches (expert opinion 
and potential PrEP’s users perceptions. 

Literature review
With regard to the systematically searching medical 
literature, the PICO (Population, Intervention, 
Comparator and Outcome) was defined as follows: 
P  –  High-risk persons without HIV; I – FTC/TDF for 
pre-exposure prophylaxis; C – use of condoms among 
MSM and SCs, and use of NSPs among IDUs, to prevent 
HIV infection; O: HIV occurrence rate adverse events 
and sexually transmitted disease (STDs) incidence rate.



HTA OF PrEP INTO THE ITALIAN SETTING

E453

Literature evidence came from the systematic search 
of literature databases (Pubmed, Embase and Cochrane 
Library). The search terms were the followings: “pre-
exposure prophylaxis”, “high-risk individuals”, “clinical 
effectiveness”, “HIV occurrence rate”, “drug-related 
adverse events”, “STDs”, “men who have sex with men - 
MSM”, “serodiscordant couples - SCs”, “injection drug 
users - IDU”. 
Peer-reviewed papers that explicitly described the 
clinical effectiveness of the different preventive strategies 
under assessment, were consequently included, and 
synthetized according to a PRISMA flow diagram, thus 
mapping out the number of records (in terms of papers) 
identified, included and/or excluded, and the reasons for 
exclusion motivated [18].
The validation of the scientific evidence available on the 
topic, was performed through the ROBINS II Cochrane 
risk of bias tool [19], and the AMSTAR-Assessing the 
Methodological Quality of Systematic Reviews check-
list, on the basis of the nature of the study included. 
Literature was used for highlighting efficacy profile in 
terms of HIV occurrence rate with or without PrEP, and 
safety profile (measured as drug-related adverse events 
rate). Since only primary evidence have been considered, 
the literature review proposed in the present paper, 
collected high-quality efficacy and safety information.

Economic evaluation
For the economic evaluation, both a process mapping 
technique [21] and a budget impact analysis [22] were 
conducted, comparing the clinical pathway costs of a 
PrEP user versus the ones related to an individual not 
using PrEP. Information was gathered according to the 
standard clinical pathway performed in the 35  Italian 
Infectious Diseases Departments involved in the study, 
by means of a Delphi approach  [23], consistent with 
International and National HIV Guidelines, and Regional 
Clinical Pathways.
The following determinants of costs were deeply 
considered: i) cost of the prevention strategies; ii) cost 
of the drug-related adverse events; iii) cost of the other 
sexually transmitted infections; and iv)  cost of the 
medical monitoring of PrEP users.
The pathways were valorized considering the 
reimbursement tariffs of the Italian NHS valid for the 
year 2018/2019 and assumed a 12-month time horizon. 
On the one hand, the cost supported by the NHS for the 
proper cure and follow-up of PrEP users, considered the 
following cost drivers, representing all the healthcare 
direct costs: specialist visits, diagnostic procedures, 
hematological exams, hospitalizations and drugs, all in 
terms of typology and quantity of healthcare services 
administered to the potential PrEP user. On the other 
hand, the cost supported by the PrEP users for the disease 
management, was calculated in terms of “out of pocket” 
healthcare expenditure, productivity loss (time spent in 
hospital valorized on the basis of the PrEP users average 
monthly gross salary), as well as the average transport 
costs (estimated according to the Italian Automotive Club 
- ACI tables price list), to reach the Infectious Disease 

Department for outpatient procedures. It should be noted 
here that on the one hand, the average monthly gross 
salary derived from the most recent JP Salary Outlook 
for Italy  [24], approaching with the Human Capital 
Method [25, 26] on the other hand, the average transport 
cost was calculated according to the average distance 
spent by the patient to reach the hospital of reference, 
that in the Italian setting is equal to 55.8 km [27].
After evaluating the management cost of the high-risk 
individuals, stratified by prevention technology, and 
including both the costs for the management of sexually 
transmitted infection and adverse events, a Budget 
Impact Analysis was developed considering a scenario 
in which PrEP is totally reimbursed by the NHS, and a 
scenario in which the drug, is directly purchased by the 
citizens (as happened in the Italian setting).
As mentioned before, all the economic analyses 
assumed both the NHS and the patient’s perspectives 
(in terms of “out-of-pocket expenditure” supported for 
the management and care of their clinical conditions), 
considering both branded and off-patent drugs costs 
(considering a 70% reduction in drug costs).

Domains investigated through qualitative 
approaches
Qualitative questionnaires were administered to 
35  clinicians referring to the 35  Infectious Diseases 
Departments involved in the study, who completed the 
questionnaire according to their own experience and 
perceptions.
The qualitative questionnaires were used for examining 
ethical, legal and organizational aspects, considering a 
comparative approach (use of PrEP as add on strategy vs 
not-use of PrEP in prevention activities), in accordance 
with a validated 7-item Likert scale ranging from 
–3 to +3  [28]. According to the above, the scenario 
consisting of the PrEP absence is always represented as 
a neutral situation, corresponding to zero value, and the 
perceptions related to the different domains, in case of 
PrEP adoption, were studied, with a comparative and 
incremental or decremental approach (the items studied 
are presented in Tab.  I) It should be noted that all the 
items used for the deployment of each qualitative domain 
derived from the EUnetHTA Core Model issues  [14], 
and were, then characterized and integrated, considering 
the specific topic of investigation.
The analysis of the social domain was conducted 
considering both the 35  clinicians and the potential 
PrEP users’ perceptions. For this last part of the sample, 
an online questionnaire, administered, using a Survey 
Monkey tool, was completed by a sexually high-
risk population, representing potential PrEP users. In 
particular, the on-line questionnaire was sent to two 
different citizens’ association, where people voluntarily 
decided to complete the questionnaire. Data were 
collected anonymously, in accordance with the EU 
Regulation n. 679 of 04.05.2016, guaranteeing privacy 
and legal issues. In addition to information with regard 
their risk factor for HIV, their PrEP knowledge, attitudes 
and willingness-to-pay were deeply investigated 
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considering a 5-item evaluation scale, ranging from a 
minimum of 1 (completely disagree) to a maximum of 5 
(completely agree).
Detailed information regarding the specific items related 
to each domain is shown in Table I.

Statistical methods
Focusing on the statistical methods, qualitative data 
were first analyzed, considering descriptive statistics. 
The existence of statistically significant differences 
(according to a significance level lower than 0.05 
p-value) was assessed in the comparison between 

i) baseline scenario and innovative scenario, with regard 
to the qualitative assessment of the domains; ii) MSM 
and heterosexuals, with regard to the online survey 
conducted with the involvement of potentially PrEP 
users in the social domain deployment. In particular, 
independents sample t-test for either parametric or not-
parametric variables were conducted.

Multi-criteria decision analysis

After the assessment of all the EUnetHTA Core Model 
domains, a Multi-Criteria Decision Analysis (MCDA) 
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Domains Description of the domains Quantitative and qualitative metrics for the evaluation Scores and their related descriptions  
for the application of the MCDA 

Health 
problem and 
current use of 
the technology 

Target population eligible  
to PrEP administration  

Definition of the high-risk population, potentially eligible for PrEP,  
in accordance with the Italian epidemiological data available  
and with real-life information retrieved by the 35 Infectious Disease 
Departments involved. Thus, information with regard to the overall 
number of adult MSM, SCs and IDUs, approaching the above  
35 Departments were collected 

1 – Small number of potentially eligible PrEP 
users 
2 – Moderate number of potentially eligible 
PrEP users 
3 – Significant number of potentially eligible 
PrEP users 

Description 
and technical 
characteristics 

Definition  
of evidence-based 
information and assessment 
of their quality 

After the definition of the PICO guiding the literature review, the paper 
included in the HTA were synthetized according to a PRISMA flow 
diagram, thus mapping out the number of records (in terms of papers) 
identified, included and/or excluded, and the reasons for exclusion 
motivated. Furthermore, the validation of the scientific evidence 
available on the topic, was performed through the ROBINS II Cochrane 
risk of bias tool, and the AMSTAR-Assessing the Methodological Quality 
of Systematic Reviews check-list , on the basis of the nature  
of the study included 

1 – Poor quality of evidence-based 
information 
2 – Medium quality  
of evidence-based information 
3 – High quality of evidence-based 
information 

Safety Rate of mild, moderate  
and severe adverse events 

Identification of the possible adverse events for PrEP users, in terms  
of evidence-based incidence-rate data, with regard to drug-related 
adverse events, and sexually transmitted/blood borne infections, 
derived from literature evidence available on the topic. These events 
were also economically evaluated, in order to analyze their economic 
impact, considering both NHS and patients’ perspective, in accordance 
with the standard clinical pathways, declared by the 35 hospitals 
involved in the study – according to the Delphi methods, consistent 
with International and National HIV Guidelines, and Regional Clinical 
Pathways 

1 – The prevention strategy presents  
a significant decrease in PrEP user’s safety  
2 – The prevention strategy presents  
no impact in PrEP user’s safety 
3 – The prevention strategy presents  
a significant increase in PrEP user’s safety 

Clinical 
effectiveness Efficacy indicators 

Identification of the HIV occurrence rate related to the use of the three 
technologies (PrEP, condoms and syringes, as single prevention 
strategies or as add-on strategies), based on the evidence available,  
and validated in the Prisma Flow Chart 

1 – The prevention strategy presents  
a significant increase in HIV occurrence rate 
2 – The prevention strategy presents  
no impact in HIV occurrence rate 
3 – The prevention strategy presents  
a significant decrease in HIV occurrence rate 
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Costs  
and economic 
evaluation 

Activity based costing 
analysis  

Clinical pathway economic evaluation, considering individual  
assuming or not assuming PrEP 

1 – The prevention strategy presents  
a substantial economic impact on the clinical 
pathway 
2 – The prevention strategy presents  
an insignificant and sustainable economic 
impact on the clinical pathway 
3 – The prevention strategy presents  
a favorable and low economic impact  
on the clinical pathway 

Budget impact analysis 

The above-mentioned clinical pathway cost per PrEP user  
was multiplied by the total number of patients potentially eligible to 
PrEP thus comparing a baseline with an innovative scenario and 
assuming different hypotheses:  
1) PrEP used as an add-on or substitute strategy;  
2) PrEP totally reimbursed by the Italian NHS or paid by the citizens;  
3) administration of the branded or the off-patent drug 

1 – The prevention strategy presents  
a substantial economic impact on both  
the NHS and individuals healthcare budget 
2 – The prevention strategy presents an 
insignificant and sustainable impact on both 
the NHS and individuals healthcare budget 
1 – The prevention strategy presents  
a favorable economic impact on both the NHS 
and individuals healthcare budget 

Ethical aspects 
 
Perceived aspects related 
to the access to care 

The 35 clinicians involved in the analysis, completed a comparative 
qualitative questionnaire, based on a 7-item Likert scale  
(ranging from-3 to +3), considering the following items:  
1) Access to care on local level; 2) Access to care for persons on a legally 
protected status; 3) Impact of the preventive strategy  
on the accessibility to care related to the management of adverse 
events; 4) Generation of healthcare migration phenomena; 5) Impact  
of the preventive strategy on the patients’ willingness to pay; 6) General 
equity; 7) Accessibility to the prevention strategy, in case of full 
payment by the potential PrEP’s users; 8) accessibility to the prevention 
strategy, in case of co-payment 

1 – The prevention strategy presents a 
decrease in the access to care for PrEP users 
at local level 
2 – The prevention strategy presents  
no impact in the access to care for PrEP users 
at local level 
3 – The prevention strategy presents an 
increase in the access to care for PrEP users 
at local level 

Social aspects 
 

Social and ethical  
perceived aspects:  
the clinicians’ point of view 

The 35 clinicians involved in the analysis, completed a comparative 
qualitative questionnaire, based on a 7-item Likert scale  
(ranging from -3 to +3), considering the following items:  
1) Ability of the drug to protect the patients’ autonomy; 2) Ability  
of the drug to protect the human rights; 3) Ability of the drug  
to protect the PrEP users’ integrity; 4) Ability of the drug to protect  
the PrEP users’ dignity; 5) Impact of the drug on the PrEP users’ 
willingness to pay; 6) Impact of the drug on PrEP users’religion;  
7) Impact of the drug on social costs; 8) Impact of the drug  
on the citizens’ medicalization; 9) Impact of the drug on the PrEP users’ 
satisfaction; 10) Impact of the drug on the PrEP users’ perceived quality 
of life; 11) Impact of the drug on the PrEP users’ lifestyle; 12) Impact  
of the drug on sexual behaviours disinhibition 

1 – The prevention strategy presents a 
decrease in individuals reported outcomes, 
considering the clinicians’ perspective 
2 – The prevention strategy presents  
no impact in individuals reported outcomes, 
considering the clinicians’ perspective 
3 – The prevention strategy presents  
an increase in individuals reported outcomes, 
considering the clinicians’ perspective 

Tab. I. Methods used for the deployment of the EUnetHTA dimensions.

continues
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approach  [17] was implemented, thus simulating the 
appraisal phase.
At first, the domains were prioritized by the 35 clinicians 
involved, using a rating scale ranging from 1 (more 
important dimension), to 9 (less important dimension).
Furthermore, the quality of the information retrieved 
for the deployment of each EUnetHTA domain was 
evaluated by three Medical Directors, that assigned to 
each sub-dimension (listed in Tab. I), a three-level mark 
(ranging from a minimum of 1 –  less performant –  to 
a maximum of 3  –  more performant  –), after having 
carefully read a first draft of the evidence proposed in 
the present manuscript, in order to fully understand 
the potential impacts of the PrEP introduction or not 
introduction. Detailed information with regard the 
specific score assigned to each domain are reported in 
Table I.
This experiment was carried out to lead to a final 
concise result, useful in the choice of the “preferable” 
technology, supporting the appraisal phase and the 
policy-making process.
The final score was obtained by multiplying the 
normalized score, calculated for each domain, with the 
normalized value of priority, as suggested by scientific 
evidence  [17]; the higher the score acquired, the more 
preferable is the technology.

Results

Assessment of the domains
Results from literature review

Out of 2,118  papers identified through databases 
searching, according to the proposed PICO of the 
study, only six of them  [3-6, 29-30] met the inclusion 
criteria, in accordance with the above-mentioned search 
strategy, focusing on the administration of PrEP for 
high-risk individuals as detailed in the Prisma Flow 
Chart for literature synthesis (Fig. 1). In particular, four 
of them [3-6] were RCTs investigating the effectiveness 
and the safety profiles within the target populations, and 
two of them [29, 30] were meta-analysis with regard to 
the effectiveness of the traditional preventive strategies. 
The rejected articles had different aims, without focusing 
the attention on efficacy/safety data, nor focusing on 
different populations than MSM, IDUs or SCs.
The literature review revealed the lack of scientific 
evidence concerning the head-to-head comparison of 
PrEP, as preventive strategy, used in add-on with the 
traditional preventive strategies (condoms or NSPs), or 
used alone, in particular observing the safety, and the 
efficacy profile of the alternatives.
Despite the above missing information, the articles 
included in the analysis presented quality and reliable data 

follows
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Social and ethical perceived 
aspects: the PrEP users’ 
point of view 

Definition of the PrEP users’ awareness and knowledge with regard its 
adoption into the clinical practice, by means of an online questionnaire 
administration, filled in by potentially PrEP users 

1 – The prevention strategy presents  
a decrease in individuals reported outcomes, 
considering the potential PrEP users’ 
perspectives 
2 – The prevention strategy presents  
no impact in individuals reported outcomes, 
considering the potential PrEP users’ 
perspectives 
3 – The prevention strategy presents  
an increase in individuals reported outcomes, 
considering the potential PrEP users’ 
perspectives 

Legal aspects Legal perceived aspects 

The 35 clinicians involved in the analysis, completed a comparative 
qualitative questionnaire, based on a 7-item Likert scale  
(ranging from -3 to +3), considering the following items:  
1) Authorization level (national/European/international); 2) Legal impact 
on safety issues; 3) Infringement of intellectual property rights;  
4) Impact on the production warranties; 5) Need to regulate the drug 
acquisition and costs; 6) The legislation covers the regulation  
of technology, for all categories of users; 7) Impact on the not-
availability of PrEP in hospitals 

1 – The prevention strategy presents  
the need to regulate its acquisition  
2 – The prevention strategy presents  
no need to regulate its acquisition 
3 – The prevention strategy presents  
an improvement of the related legal  
concerns 

Organizational  
aspects 

Organizational  
perceived aspects 

The 35 clinicians involved in the analysis completed a comparative 
qualitative questionnaire, using a 7-item Likert scale  
(ranging from -3 to +3), in accordance with the following aspects:  
1) Additional staff; 2) Training courses devoted to Infectious Disease 
clinicians; 3) Training courses devoted to healthcare professionals;  
4) Training courses devoted to potentially PrEP users; 5) Internal hospital 
meetings; 6) Additional rooms and services; 7) Additional furniture;  
8) Impact on the internal processes; 9) Impact on the processes  
between the Pharmaceutical Department and the Infectious Diseases 
Department; 10) Impact on the number of access; 11) Impact  
on the number of hematological exams, specialist visits related to the 
administration of the drug; 12) Impact on the management of other 
infectious diseases, different from HIV and HBV; 13) Organisational 
impact on the development of complications and adverse events;  
14) Organisational impact on the development of drug toxicities and 
resistances; 15) Impact on the taking in charge of a higher number  
of users 

1 – The prevention strategy presents  
a qualitative negative impact,  
since it requires important organizational 
efforts without any advantage  
for the hospital 
2 – The prevention strategy presents  
no qualitative organizational impact 
3 – The prevention strategy presents  
a qualitative positive impact,  
since it requires small organizational efforts 
with some advantages for the hospital 
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Organizational  
quantitative aspects 

Definition of the organizational ceasing or incremental costs related  
to the prevention strategies under assessment, considering  
additional persons, training courses, additional equipment,  
spaces or rooms 

1 – The prevention strategy requires 
important and significant organizational 
investments 
2 – The prevention strategy requires  
no or small organizational investment 
3 – The prevention strategy presents  
the possibility to free-up organizational 
resources  

 

Tab. I. Methods used for the deployment of the EUnetHTA dimensions.
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assessed, in accordance with the ROBINS II Cochrane risk 
of bias tool, the CASP checklist and the AMSTAR tool. 
Focusing on the RCTs included, useful for the retrieval of 
PrEP efficacy and safety profile, ROBINS II tool revealed 
that the risk of bias was not high.
All the studies were at low risk of bias since the 
classification of PrEP vs control was made clearly. The 
outcomes measurement proved to be relevant in most 
cases, and both positive and negative outcomes were 
determined and explained. According to scientific 
evidence [3-6], the innovative technology would lead to an 
increase in drug-related adverse events, whose incidence 
rates and economic evaluation are presented in Table II.
Furthermore, since PrEP presents a protective effect only 
with regard to HIV infection, even if used as an add-
on strategy, and considering the real-life adherence to 
condoms and NSPs strategies, individuals could acquire 
other sexually transmitted/blood borne infections  [3-
5], resulting in a final worst safety profile. The general 
population presents an HIV occurrence rate equal to 
33%  [2], with a consequent NHS resource absorption 
per patient of € 11,694.86 and an individual’s “out-of-
pocket” expenditure of € 751.94.
Focusing on the efficacy profile, the parameter used 
in the present HTA for this specific domain, was the 
ability of each strategy to prevent the individual from 
HIV infection and derived from literature evidence 

available on the topic. With regard to the baseline 
scenario, condoms and the NSPs present an efficacy rate 
equal to 99%  [29] and 17%  [30], respectively. On the 
contrary, literature declares an efficacy rate of 86% for 
MSM [3, 4], 75% for SCs [6], and 48.9% for IDUs [5], 
strictly dependent form treatment adherence [31].

Results from the economic evaluation

Before conducting the economic evaluation, the number 
of HIV negative high-risk individuals, and, thus, 
individuals potentially eligible for PrEP treatment, was 
defined. Data derived from the number of individuals 
approaching the 35  Italian Infectious Disease 
Departments involved, for the conduction of the HIV test 
or for counselling were projected. Forecasting collected 
hospital data declared, considering the entire Italian 
potential population, it emerged that at least 16,577 
individuals could be eligible for PrEP: 6,653 SCs, 5,943 
MSM and 3,981 IDUs were considered and projected in 
the present economic analysis.
At first, as reported in Table  II, the management cost 
of drug-related AEs and STDs developed by the PrEP 
population were considered.
Furthermore, the annual cost of each prevention strategy 
was accordingly investigated, assuming a 12-month time 
horizon and valorizing all the items of cost according 
to the reimbursement tariffs of the Italian NHS valid 

Fig. 1. PRISMA 2009 flow diagram.
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for the years 2018/2019. The annual average cost (per 
person) of condoms was hypothesized equal to € 192.00; 
whereas the annual average cost (per person) of NSPs 
was equal to €  75.25, being consistent with literature 
evidence [31]..On the one hand, given an average value 
for each condom equal to € 1.00, the model assumed a 
use of this strategy four times a week [6]. On the other 
hand, the average cost for a clean and sterile syringe was 
equal to € 0.056, with on average 4 doses per day [32].
With regard to the branded drug, the model assumed a 
drug cost equal to € 5,339.95 and € 9,011.28 per year 
(per person), in case of NHS reimbursement and citizens 
purchased respectively. If the off-patent drug was used 
and introduced into the clinical practice, a cost equal 
to € 1,601.99 and to € 2,703.38 was hypothesized, 
considering the NHS and the citizen’s perspective 
respectively.

In addition to the annual economic value of PrEP drug, 
its monitoring cost was evaluated. Patients should attend 
at least 2  specialist visits, and 2  follow-up medical 
controls, as well as conduct full blood test panels, 
with the inclusion of creatinine, phosphorus, urine, 
proteinuria, and tests for sexually transmitted diseases, 
such as HIV, HCV, HBV and syphilis. These procedures 
required on average € 306.40 and € 68.62 considering 
the NHS and the patient point of view respectively.
The following tables reported the budget impact analysis 
derived from the introduction of PrEP, both as an add-on, 
and as a substitute strategy to the traditional prevention 
technologies, considering branded (Tab.  III) and off-
patent (Tab. IV) drugs.
If PrEP is used as an “add-on” strategy, distributed and 
paid by the NHS, considering branded drugs, NHS 
investments would increase significantly (+40%), 

Tab. II. Safety profile.

Drug-related adverse events: incidence and costs
Drug-related 
adverse events

Men who have sex 
with other men [3, 4]

Serodiscordant 
couples [3, 4]

Injection drug 
users [3-5] 

Cost 
for the NHS

Cost 
for citizen

Nausea 8% 8% 8% € 52.74 € 22.15
Vomiting 2% 2% 5% € 52.74 € 22.15
Diarrhea 4% 4% 11% € 1,822.21 € 306.26
Abdominal pain 7% 7% 9% € 50.00 € 21.00
Bone disease 2% 2% 2% € 661.44 € 527.40
Creatinine Increase 18% 10% 7% € 1,474.61 € 549.73
Headache 8% 8% 8% € 20.07 € 8.43
Rash 8% 8% 8% € 760.13 € 264.72
Other sexually transmitted/
blood borne infections

% PREP [3, 4] % NO PREP [2]
Cost 

for the NHS
Cost 

for citizen
HCV 1% 2% € 8,545.97 € 950.89
Syphilis 10% 9% € 117.75 € 49.55
Chlamydia 27% 22% € 76.00 € 31.98
Gonorrhea 38% 37% € 88.67 € 37.31
Rectal or vaginal Infection 36% 32% € 267.72 € 112.66

Tab. III. Budget impact analysis, considering PrEP as an add-on strategy to condoms and NSPs.
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 100% PrEP reimbursed by the Italian NHS,  
considering branded drugs 

100% PrEP purchased by citizens,  
considering branded drugs 

 Italian NHS point of view Italian NHS point of view 
 Baseline 

scenario 
Innovative 
scenario 

Difference Difference  
% 

Baseline  
scenario 

Innovative  
scenario 

Difference Difference  
% 

MSM and sexual risk € 47,049,798 € 114,119,651 € 67,069,852 143% € 47,049,798 € 20,491,208 -€ 26,558,590 -56% 
SCs € 52,670,757 € 131,873,657 € 79,202,900 150% € 52,670,757 € 29,012,864 -€ 23,657,893 -45% 
IDUs € 99,007,920 € 31,559,987 -€ 67,447,933 -68% € 99,007,920 € 24,948,467 -€ 74,059,453 -75% 
Total high-risk population € 198,728,475 € 277,553,294 € 78,824,819 40% € 198,728,475 € 74,452,539 -€ 124,275,936 -63% 
 PrEP users' point of view PrEP users' point of view 
 Baseline 

scenario 
Innovative  
scenario 

Difference Difference  
% 

Baseline  
scenario 

Innovative  
scenario 

Difference Difference  
% 

MSM and sexual risk € 5,183,416 € 6,720,833 € 1,537,416 30% € 5,183,416 € 164,720,834 € 159,537,418 3078% 
SCs € 5,802,670 € 7,120,791 € 1,318,121 23% € 5,802,670 € 180,700,582 € 174,897,912 3014% 
IDUs € 6,498,759 € 2,778,990 -€ 3,719,769 -57% € 6,498,759 € 87,616,622 € 81,117,862 1248% 
Total high-risk population € 17,484,846 € 16,620,614 -€ 864,232 -5% € 17,484,846 € 433,038,038 € 415,553,192 2377% 
 100% PrEP reimbursed by the Italian NHS,  

considering off-patent drugs 
100% PrEP purchased by citizens,  

considering of patent drugs 
 Italian NHS point of view Italian NHS point of view 
 Baseline 

scenario 
Innovative 
scenario 

Difference Difference  
% 

Baseline  
scenario 

Innovative  
scenario 

Difference Difference  
% 

MSM and sexual risk € 47,049,798 € 48,579,741 € 1,529,943 3% € 47,049,798 € 20,491,208 -€ 26,558,590 -56% 
SCs € 52,670,757 € 59,871,102 € 7,200,345 14% € 52,670,757 € 29,012,864 -€ 23,657,893 -45% 
IDUs € 99,007,920 € 16,772,989 -€ 82,234,931 -83% € 99,007,920 € 24,948,467 -€ 74,059,453 -75% 
Total high-risk population € 198,728,475 € 125,223,832 -€ 73,504,643 -37% € 198,728,475 € 74,452,539 -€ 124,275,936 -63% 
 PrEP users'point of view PrEP users'point of view 
 Baseline 

scenario 
Innovative 
scenario 

Difference Difference  
% 

Baseline  
scenario 

Innovative  
scenario 

Difference Difference  
% 

MSM and sexual risk € 5,183,416 € 6,720,833 € 1,537,416 30% € 5,183,416 € 54,120,833 € 48,937,417 944% 
SCs € 5,802,670 € 7,120,791 € 1,318,121 23% € 5,802,670 € 59,194,728 € 53,392,058 920% 
IDUs € 6,498,759 € 2,778,990 -€ 3,719,769 -57% € 6,498,759 € 30,040,415 € 23,541,656 362% 
Total high-risk population € 17,484,846 € 16,620,614 -€ 864,232 -5% € 17,484,846 € 143,355,976 € 125,871,130 720% 
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while NHS economic benefits (-63%) are found if 
PrEP is purchased by citizens (individuals’ investment: 
+2,377%). As for off-patent drugs, the NHS would 
benefit from an advantage (-37%) and a shrinkage of the 
patients’ “out-of-pocket” expenditure (+720%).
If PrEP is introduced as a “substitute” strategy, the 
economic burden would be higher, both for the NHS 
(+212%) and the citizens’ (+3,397%). Even considering 
the off-patent drug, the NHS and patients face a relevant 
economic challenge, equal to +73% and +1,051% 
respectively.

Results from the qualitative approaches
As stated in the Method section, the qualitative 
assessment of the ethical, social and organisational 
dimensions was conducted through the involvement 
of 35 clinicians referring to different Italian Regions, 
giving a representativeness of the Italian landscape. With 
respect to the geographical origin, 49%, 31% and 20% 
of clinicians referred to north, south and islands, and 
centre of Italy respectively.
A synthesis of the clinicians’ perceptions is reported in 
Table V, in terms of incremental or decremental value of 
PrEP (from -3 to + 3), in comparison with the baseline 
scenario, without PrEP (always neural, and equal to 0).
While the use of traditional prevention strategies did not 
have an impact on the NHS accessibility, a critical impact 
on ethical aspects emerged in case of PrEP introduction 
(-0.50 vs 0.00, p  <  0.05), in particular in case of full 
payment of PrEP by the potential users (-1.84 vs 0.00, 
p < 0.05), since this drug is expensive, thus limiting its 
accessibility to the different population categories.
However, the clinicians declared an improvement both 
in the PrEP users’ quality of life (0.58 vs 0.00, p < 0.05) 
and in their satisfaction (1.52 vs 0.00, p < 0.05), even 
if professionals have the perception of disinhibition of 

the sexual behavior of the individuals who assume PrEP 
(-2.20 vs 0.00, p  <  0.05), thus being consistent with 
literature evidence [33-37].
From a legal point of view, investments are required 
to regulate the use of PrEP in hospitals (-1.21 vs 0.00, 
p  <  0.05). Despite the EMA approval, in Italy the 
administration of this preventive strategy should be 
regulated and inserted in the clinical protocols.
With regard to the organizational impact, clinicians 
declared an increase in staff workflow (-1.62 vs 0.00, 
p < 0.05) due to the high number of HIV negative patients 
attending regular doctor appointments, and follow-up 
procedures, thus requiring additional clinicians (-1.44 
vs 0.00, p  <  0.05). The assessment of the quantitative 
organizational impact, assuming a 12-month time 
horizon, confirmed their perceptions, considering an 
Infectious Disease Department (taking in charge on 
average 745 HIV+ treatment-experienced and 32 HIV+ 
treatment-naïve individuals, 777 in total). There emerged 
the need to invest in additional working professionals, 
as well as to organize specific training courses devoted 
to individuals directly involved in the provision of 
PrEP to the citizens. At least 2  clinicians, 2  nurses, 
and 1  psychologist could be involved in the training 
activities, with an economic resources’ absorption equal 
to € 1,750.00 only for the first year.
Ninety percent of the Infectious Disease Department 
involved in the analysis, required the creation of a 
new ambulatory devoted to the high-risk population 
potentially assuming PrEP, with a consequent additional 
investment in both medical supplies and equipment, for 
an average amount equal to € 666.26 and to € 1,158.7 
respectively. At the 12-month time point of the base-case 
scenario for market penetration, a medium size hospital 
would invest on average a total amount of € 3,574.96, for 
organizational arrangements.

Tab. IV. Budget impact analysis, considering PrEP as a substitute strategy to condoms and NSPs.
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 100% PrEP reimbursed by the Italian NHS,  
considering branded drugs 

100% PrEP purchased by citizens,  
considering branded drugs 

 Italian NHS point of view Italian NHS point of view 
 Baseline 

scenario 
Innovative  
scenario 

Difference Difference  
% 

Baseline  
scenario 

Innovative  
scenario 

Difference Difference  
% 

MSM and sexual risk € 44,524,325 € 126,062,875 € 81,538,550 183% € 44,524,325 € 35,401,844 -€ 9,122,482 -20% 
SCs € 31,786,125 € 150,349,598 € 118,563,473 373% € 31,786,125 € 52,557,382 € 20,771,257 65% 
IDUs € 45,636,657 € 104,088,731 € 58,452,074 128% € 45,636,657 € 50,601,093 € 4,964,435 11% 
Total high-risk population € 121,947,108 € 380,501,204 € 258,554,096 212% € 121,947,108 € 138,560,318 € 16,613,210 14% 
 PrEP users'point of view PrEP users'point of view 
 Baseline 

scenario 
Innovative  
scenario 

Difference Difference  
% 

Baseline  
scenario 

Innovative  
scenario 

Difference Difference  
% 

MSM and sexual risk € 5,360,454 € 6,149,260 € 788,806 15% € 5,360,454 € 159,141,693 € 153,781,239 2869% 
SCs € 3,826,853 € 6,895,607 € 3,068,754 80% € 3,826,853 € 171,922,065 € 168,095,212 4393% 
IDUs € 2,995,535 € 4,658,200 € 1,662,665 56% € 2,995,535 € 94,919,735 € 91,924,200 3069% 
Total high-risk population € 12,182,842 € 17,703,066 € 5,520,224 45% € 12,182,842 € 425,983,493 € 413,800,651 3397% 
 100% PrEP reimbursed by the Italian NHS,  

considering off-patent drugs 
100% PrEP purchased by citizens,  

considering off-patent drugs 
 Italian NHS point of view Italian NHS point of view 
 Baseline 

scenario 
Innovative  
scenario 

Difference Difference  
% 

Baseline  
scenario 

Innovative  
scenario 

Difference Difference  
% 

MSM and sexual risk € 44,524,325 € 62,600,238 € 18,075,913 41% € 44,524,325 € 35,401,844 -€ 9,122,482 -20% 
SCs € 31,786,125 € 81,895,138 € 50,109,013 158% € 31,786,125 € 52,557,382 € 20,771,257 65% 
IDUs € 45,636,657 € 66,647,434 € 21,010,777 46% € 45,636,657 € 50,601,093 € 4,964,435 11% 
Total high-risk population € 121,947,108 € 211,142,810 € 89,195,703 73% € 121,947,108 € 138,560,318 € 16,613,210 14% 
 PrEP users'point of view PrEP users'point of view 
 Baseline 

scenario 
Innovative  
scenario 

Difference Difference  
% 

Baseline  
scenario 

Innovative  
scenario 

Difference Difference  
% 

MSM and sexual risk € 5,360,454 € 6,149,260 € 788,806 15% € 5,360,454 € 52,046,922 € 46,686,468 871% 
SCs € 3,826,853 € 6,895,607 € 3,068,754 80% € 3,826,853 € 56,403,471 € 52,576,618 1374% 
IDUs € 2,995,535 € 4,658,200 € 1,662,665 56% € 2,995,535 € 31,736,620 € 28,741,086 959% 
Total high-risk population € 12,182,842 € 17,703,066 € 5,520,224 45% € 12,182,842 € 140,187,013 € 128,004,171 1051% 
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Focusing on the potentially PrEP users’ perceptions, 
the on-line survey involved 129 individuals referring 
to two different citizens’ associations. Individuals were 
well-matched in terms of homosexuals (MSM) and 
heterosexuals (54% vs 46%) risks factors. The sample 

presented scarce knowledge of PrEP (2.78 ± 1.19), even 
if MSM reported a better awareness in comparison with 
heterosexuals (2.99 vs 2.54, p = 0.035). Individuals also 
declared poor information sharing, both from healthcare 
agencies and medical providers (1.77±0.72), and from 

Tab. V. Clinicians’ perceptions.

The clinicians’ perceptions
Ethical aspects PREP No PREP
Access to care on local level 0.25 0.00
Access to care for persons on a legally protected status 0.69 0.00
Impact of the preventive strategy on the accessibility to care related to the management of adverse events -0.81 0.00
Generation of health migration phenomena 0.43 0.00
Impact of the preventive strategy on the patients’ willingness to pay -1.19 0.00
General equity -0.44 0.00
Accessibility to the prevention strategy, in case of full payment by the potential PrEP users -1.84 0.00
Accessibility to the prevention strategy, in case of co-payment. -1.09 0.00
Average value -0.50 0.00
Social aspects PREP No PREP
Ability of the drug to protect the potential PrEP users’ autonomy 0.00 0.00
Ability of the drug to protect the human rights 0.00 0.00
Ability of the drug to protect the potential PrEP users’ integrity 0.00 0.00
Ability of the drug to protect the potential PrEP users’ dignity 0.00 0.00
Impact of the drug on potential PrEP users’ religion 0.00 0.00
Impact of the drug on social costs -1.76 0.00
Impact of the drug on the citizens’ medicalization -0.91 0.00
Impact of the drug on the potential PrEP users’ satisfaction 1.52 0.00
Impact of the drug on the potential PrEP users’ perceived quality of life 0.98 0.00
Impact of the drug on the potential PrEP users’ lifestyle 0.19 0.00
Impact of the drug on sexual behaviors disinhibition -2.21 0.00
Average value -0.20 0.00
Legal aspects PREP No PREP
Authorization level (national/European/international) -1.94 0.00
Legal impact on safety issues -1.18 0.00
Infringement of intellectual property rights -0.48 0.00
Impact on the production warranties -0.79 0.00
Need to regulate the drug acquisition and costs -1.48 0.00
The legislation covers the regulation of technology for all categories of patients -1.00 0.00
Impact on the not-availability of PrEP in hospitals -1.58 0.00
Average value -1.21 0.00
Organisational aspects PREP No PREP
Additional staff -1.44 0.00
Training courses devoted to Infectious Disease clinicians -1.35 0.00
Training courses devoted to healthcare professionals -1.41 0.00
Training course devoted to potentially PrEP users -1.38 0.00
Internal hospital meetings -1.35 0.00
Additional rooms -1.00 0.00
Additional furniture -0.59 0.00
Impact on the internal processes -1.26 0.00
Impact on the processes between the Pharmaceutical Department and the Infectious Diseases Department -0.76 0.00
Impact of the number of access for conducting HIV tests -0.68 0.00
Impact on the number of hematological exams, specialist visits related to the administration of the drug -1.68 0.00
Impact on the management of other infectious diseases, different from HIV and HBV -2.06 0.00
Organisational impact on the development of complications and adverse events -0.47 0.00
Organisational impact on the development of drug toxicities and resistance -1.21 0.00
Impact on the taking in charge of a higher number of individuals -1.62 0.00
Average value -1.22 0.00
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media information (1.51 ± 0.06). In this view, statistically 
significant differences emerged between MSM and 
heterosexuals, with regard to the perception concerning 
the quality of information from healthcare agencies and 
medical providers (1.60 vs 1.97, p = 0.010).
A total of 69 individuals (only 53.48% of the entire sample), 
revealed their intention to pay for the administration 
of PrEP, by introducing the drug into their personal 
healthcare budget, showing no difference between MSM 
and heterosexuals (50.7% vs 49.3%, p>0.05). Despite 
70% (n = 49) of the individuals having the intention to 
pay for PrEP had a job, no relations emerged between 
the job category and the willingness to pay for PrEP 
(p > 0.05), thus leading to the fact that having a job is not 
a determinant of the individuals’ willingness-to-pay.
The sample agreed that PrEP is not responsible of 
any modification of daily activities (1.82  ±  0.20), 
sexual behaviors (2.33  ±  0.11), as well as a possible 
accentuation of sexual disinhibition (2.18  ±  0.10), 
with no statistically significant differences between 
the two groups. In addition, they do not think that the 
development of drug-related adverse events could 
be a reason for PrEP discontinuation (2.78  ±  0.09), 
adhering to their treatment, in order to achieve clinical 
effectiveness. However, they felt slightly uncomfortable 
in going to the hospital to obtain PrEP (3.09  ±  0.09), 
and in conducting diagnostic and blood tests for PrEP 
(3.29 ± 0.09), as follow-up procedures.

Appraisal phase
The experimental appraisal phase required both a 
prioritisation of the domains (performed by the 35 Infectious 
Disease Clinicians), and the implementation of a multi-
criteria decision approach (based on the above results 
and the marks proposed by three Medical Directors). The 
prioritization reported that the most important aspects 
were both safety and efficacy profiles, as well as the 
social domain. The MCDA revealed that the adoption 
of PrEP resulted in a score of 0.484, underlying a 
disadvantage for acquiring the new HIV prevention 
strategy, with respect to the baseline scenario (0.516), 
even if the alternative technology could present a positive 
impact from a safety and social perspective (Tab. VI).

Discussion

PrEP is now established as a biomedical HIV prevention 
approach, with the potential to contribute significantly 
to global HIV prevention efforts and decreased HIV 
incidence rates, in several different populations 
considered at high-risk of acquiring HIV.
However, the population health benefits and costs of 
adopting PrEP remain unclear, since there are multiple 
barriers to worldwide provision of PreP to all eligible 
high-risk populations [38]. Concerns around safety and 
potential side effects, effectiveness, cost, and adherence 
challenges become key issues to be considered. Thus, 
the present study paved the way to the determination of 
potential strengths and weaknesses of PrEP adoption 
into the clinical practice.
Accordingly, advantages include a reduction of HIV 
infection, if associated with the traditional prevention 
strategies (only if PrEP is used as an “add-on” strategy), 
as demonstrated in recent clinical trials with regard to 
the administration of PrEP to IDUs [5], MSM [3,4] and 
SCs  [6]. This consideration would suggest that PrEP 
could substantially reduce the lifetime risk of HIV 
infection for individuals at high-risk also in Italy, thus 
protecting the community from HIV infection.
Results showed that PrEP would increase satisfaction 
and quality of life for its users, justifying the social 
acceptance and implications of the drug. Focusing 
the attention on the potential population eligible to 
PrEP, the study reported a limited knowledge of PrEP 
in Italy, suggesting the setting up and implementation 
of PrEP training programs, targeted at the eligible 
population through public health campaigns, in order 
to raise awareness and disseminate correct information. 
In this regard, efforts should be taken to challenge the 
stigma and marginalization of minority groups, such 
as IDUs and MSM, both within the community and at 
governmental level.
However, PrEP would also provoke safety and economic 
concerns that should be taken into consideration from 
the policy-makers point of view, and that significantly 
impact both on Italian healthcare expenditure and on 
the citizens’ healthcare budget. The deployment of 

Tab. VI.  Appraisal phase.

Normalised score of the domains
Prioritisation

Final result

Domains
Baseline 
scenario

Introduction 
of PrEP

Baseline 
scenario

Introduction
 of PrEP

Health problem and current use 
of technology

0.471 0.529 0.044 0.021 0.024

Description and technical 
characteristics

0.500 0.500 0.022 0.011 0.011

Safety 0.438 0.563 0.178 0.078 0.100
Clinical effectiveness 0.545 0.455 0.200 0.109 0.091
Cost and economic evaluation 0.611 0.389 0.133 0.081 0.052
Ethical analysis 0.625 0.375 0.089 0.056 0.033
Social aspects 0.485 0.515 0.156 0.075 0.080
Legal aspects 0.375 0.625 0.067 0.025 0.042
Organisational aspects 0.538 0.462 0.111 0.060 0.051
Total 4.588 4.412   0.516 0.484
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the safety profile, derived from the HTA exercise, is 
consistent with scientific evidence available. Despite 
PrEP remaining significantly protective against HIV 
infection, its general safety is strictly related to the high-
risk population behaviors, in terms of development of 
other sexually transmitted diseases if used as a substitute 
prevention strategy. In addition, some studies reported 
small, subclinical decreases in liver function [6, 39] and 
bone mineral density [40, 41].
Focusing on the economic impact, results revealed the 
impossibility for the Italian NHS to cover the cost of 
drugs, despite nowadays the off-patent drug is available. 
In particular, the acquisition of PrEP especially depends 
on its reimbursement and consumption, with the 
generation of financial problems, both in term of NHS 
investment and in terms of citizens’ “out-of pocket” 
expenditure.
However, except for the cost of the preventive strategy 
itself, the management of the potential PrEP users’, 
thus considering also the so-called risk compensation, 
require additional healthcare investments, since the need 
to intensively monitor the PrEP users, with a consequent 
negative organizational impact, due to the taking in 
charge of more patients. 
At least, in the investigated setting, the best cost-
containing strategy would be the use of PrEP with off-
patent molecules, thus decreasing the economic burden 
of the innovative prevention strategy. Hence, in order to 
limit the need of the above-mentioned organizational 
investment, the potential opportunity to create specific 
ambulatories devoted to PrEP users’ especially for 
medium and big size hospitals should be considered. 
Moving on from these elements, and considering the 
results derived from the MCDA approach, the decision 
to not implement PrEP into the clinical practice, with 
a public expenditure, could be the preferable option, 
at least, within the Italian healthcare setting. However, 
the quantitative difference between the baseline and the 
innovative scenario is not significant (0.516 vs 0.484, 
p > 0.05), thus leading to the consideration that the use 
of PrEP could be a positive solution devoted to high-risk 
patients given its high clinical effectiveness if applied 
as an “add-on” strategy considering the off-patent drug 
cost. The social, economic and organizational conditions 
of the Italian NHS could not be ready yet for the 
introduction of the prophylaxis, requiring the definition 
of proper clinical pathways to become sustainable. 
Given this fact, the preferable solution could be the 
adoption of PrEP as an “add-on” prevention strategy, 
but supposing also a co-payment, in order to guarantee 
the sustainability and affordability of the strategy. 
Considering a 50% co-payment, with the branded drugs, 
an economic burden emerged both for the NHS (+26%) 
and the patients (1,193%), whereas, with the off-
patent drug the NHS would benefit from an economic 
advantage equal to -53% and patients would invest for 
218%, in comparison with a baseline scenario consisted 
of the purchase of condoms and NSPs.
A future step of further research could be the integration 
of the present results, considering the innovative 

molecules emtricitabine/tenofovir alafenamide (FTC/
TAF), that has been recently approved for PrEP use, by 
the American Food and Drugs Administration (FDA). 
The introduction of TAF, instead of TDF, could thus 
improve the economic resources absorption of the 
innovative preventive strategy, but also the safety profile, 
in terms of management cost for drug-related side effect. 
TAF regimen has a reduced potential for causing kidney 
injury and thinning bones than TDF, with a consequent 
positive impact both on the economic pathway, and 
on the organisational aspects, with a lower impact of 
controls, laboratory exams and specialistic visits.
In conclusions, since the study was not design for the 
collection of PrEP users’ reported outcome, in terms 
of quality of life, it could be interesting to investigate 
this topic thus examining the head to head differences 
between PrEP users and high-risk individuals, not 
assuming PrEP.

Conclusions

To the best of the authors’ knowledge, this study could 
be considered the first attempt to fully evaluate the 
implications derived from the PrEP introduction into 
the clinical practice, with an holistic vision of all the 
impacts that could play an important role in the PrEP 
introduction’ choice, offering new insights to advance the 
ongoing debate regarding the relevance and feasibility of 
its adoption, in contexts characterized by the paucity of 
economic and human resources.
On the whole, a proper stratification of the potential 
population eligible to PrEP could optimize the clinicians’ 
choice and the correct use of PrEP, with a lower and 
more sustainable economic impact, and a maximization 
of both safety and efficacy profile. In particular, the 
individuals who are at risk, should identify themselves to 
their doctors, and every effort should be made, to ensure 
that a safe, stigma-free environment is created for them.
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Introduction

Accurate measurement of height is important for assess-
ment of growth, development and nutritional status. Not 
only is measurement of height necessary for tracking 
growth and development in children, it is as well impor-
tant for determining body surface area for pharmacologi-
cal dosing. Additionally, height is essential in the calcula-
tion of body mass index (BMI), one of the most widely 
used screening tools to monitor nutritional status and 
obesity. Knowledge of a patient’s height is vital for daily 
practice in the intensive care unit, for either assessment 
of renal function [1], calculating cardiac function indices 
or tidal volume setting [2]. In some circumstances, actual 
measurements of weight or height may not be feasible and 
estimates becomes imperative. The most accurate method 
of determining a child’s height is to measure the height 
with an appropriate height measuring tool. However, in 
some settings, measuring the actual height may not be 
possible as a result of the child’s clinical status and/or un-
availability of a height measurement tool. The most used 
formulae in our setting for height estimation in children 
aged 2-12 years is 6n + 77 where n = age in years [3]. This 
so called ‘’Nelson-Wheech formula’’ has little literature 
as to how it was derived but has universal usage. The ac-

curacy of height estimates derived from this formula has 
not been validated in a developing setting like ours where 
an estimated 2 million children suffer from severe acute 
malnutrition [4]. This study therefore sought to assess the 
accuracy of the height estimation formula in children in 
communities in Enugu southeast Nigeria.

Materials and methods

Study area
This study was conducted in Enugu state in south east 
Nigeria located on latitude 6° 27´N and longitude 7° 
30´E  [5]. The economy of Enugu state is dependent 
mainly on national oil revenue and commerce. Enu-
gu state is made up of 17 local government areas and 
majority of the inhabitants are of Igbo ethnicity with 
Christianity being the dominant religion. The minimum 
monthly income like the national average is ₦18,000 
(110 US$). Literacy rate is 66%, higher than the national 
literacy rate of 45%, and there are 955 males per 1,000 
females [6]. The fertility rate and neonatal mortality rate 
is similar to the national mean of 4.5 births per woman 
and 40 per 1,000 live births respectively [6].

Background. Height measurement is one of the common essen-
tial anthropometric measurements in clinical pediatrics. The most 
accurate method of determining a child’s height is to measure the 
height. However, in emergency situations and some resource limited 
settings, obtaining the actual height of a child may not be feasible 
hence the need to estimate. The most common age-based formulae 
for height estimation in children is the Nelson-Wheech formula, 6n 
+ 77 where n = age in years. The accuracy of this height estimation 
formulae has not been assessed in a developing setting like ours 
with high prevalence of malnutrition. This study therefore sought to 
evaluate the accuracy of the height estimation formula in children 
in communities across Enugu southeast Nigeria. 
Method. Children 2-12 years old who met the inclusion criteria 
were enrolled over 12 months from three of the 17 Local Govern-

ment Area of Enugu State. Height was measured using a standard 
stadiometer and estimated height was calculated 6n + 77. Data 
collected was analyzed using SPSS. 
Result. Of the 4046 children enrolled, majority (86.1%) were of 
normal height. The formula underestimated height of children in 
the two, 3, 4, 5, 6, 7, 9 and 10 years old categories by a factor of 
1.2%-10.0% while overestimating height in 8-year old children 
by 5.1%, 11-year old by 0.2% and 12-year by 2.9%. Overall, the 
estimated height using the formula was within ± 10% agreement 
of the actual height of surveyed children in 77.0% of children sur-
veyed. 
Conclusion. The 6n + 77 formula is a reasonable but not 
entirely accurate for height estimation for children in our set-
ting. 
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Study design, subject and sampling technique
This is a community based cross-sectional descriptive and 
analytical study conducted over 12 months among chil-
dren aged 2 to12 years recruited from pre-school and pri-
mary schools in three of the 17 Local Government Area of 
Enugu State. Prior to the commencement of the study, the 
study protocol was explained to the parents and caregivers 
during the parents-teachers association meeting. 
Multi-stage sampling method was used to select study 
participants (Fig. 1). In the first stage, convenient sam-
pling method was used to select 3 LGAs based on prox-
imity to the researchers. In the second stage, one commu-
nity was selected from each LGA using simple random 
sampling. In the third stage, two schools (i.e. one private 
and public school) were selected from each community us-
ing simple random selection process. Each selected school 
had children in pre-school (2-5 years) and primary school 
(6-12 years). The number of children enrolled from each 
school was based on pupil’s population in each school. 
With proportionate allocation method, the sample size 
of each school was proportionate to the population of the 
school. Strata sample sizes are determined by the follow-
ing equation: Nh = (Nh / N)* n; where Nh is the sample size 
of each school h, Nh is the population size for school h, 
N is the total population size of the schools to be studied 
and n is total sample size. The children enrolled were 
selected randomly using a computer-generated table of 
random numbers. Following this, the selected children 
were given a take-home questionnaire for their parents 
to complete as well as a consent form to be signed and/or 
thumb printed. They were instructed to return the ques-
tionnaires the next day which was the day for the study. 
Respondents who were seven years of age and above 
who returned a well completed questionnaire with an 
endorsed consent form from their caregivers were given 

the assent form before enrollment. The anthropometric 
data of all the selected participants were taken.
Based on malnutrition rate 39.4% [7], a three percent 
margin of error and an anticipated non-response rate of 
10% the minimum number of children needed to make 
a valid assessment of height estimation was 1122 for 
each community giving a total minimum sample size of 
3366. The choice of this prevalence of malnutrition was 
because it was the closest locally available published 
cross-sectional survey among primary school children 
that assessed both under- and overnutrition and reported 
the total prevalence of malnutrition.

Inclusion criteria
In this study were included both pre-school age and pri-
mary school age individuals: 
1.	 Children between the ages of 2 and 12 years.
2.	 Children who had lived in the study area for at least 

12 months and completed the three terms of the pre-
ceding academic year in the present school.

3.	 Children whose parents and/or caregivers gave con-
sent and completed the accompanying questionnaire 
and/or aged seven years and above who gave assent.

Measure

Height measurements
Height was measured to the nearest 0.1 cm using a stadi-
ometer [SECA213, Hamburg August 2014] by trained re-
search assistants. This stadiometer has a measuring range 
of 20-205 cm with a precision of up to 0.1 cm. The par-
ticipants stood with the weight evenly distributed on both 
feet, heels together and the head positioned so that the 
line of vision was at right angles to the body. The correct 
position for the head is in the Frankfort plane [8] i.e. low-

Fig. 1. Summary of sampling technique in recruitment of study respondents.
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er margins of the orbits and the upper margins of the ear 
canals lay in the same horizontal plane. The hands hung 
freely by the sides. The head, back, buttocks and heels 
were positioned vertically so that the buttocks and heels 
were in contact with the vertical board to obtain a consist-
ent measure. The subjects were asked to inhale deeply and 
stretch to their fullest height. The measurements were tak-
en to the nearest 0.1 cm. A repeat measurement was taken 
by a second reader after asking the subject to step off and 
step back onto the stadiometer while observing all the pre-
vious steps. Where the two measurements disagreed by 
equal to or more than 0.5 cm, a third measurement was 
taken. The subjects measured height was the mean of the 
two observations or the mean of the two closest measure-
ments if a third is taken [9]. The estimated weight was 
also calculated using the Nelson-Wheech formula, 6n+77 
where n is the age at the child’s last birthday.

Socio-demographic characteristics
i) Age of respondent: in years at last birthday was as-
sessed and grouped into eleven categories from 2-12 years 
ii) Socioeconomic status: defined as the wealth index of 
the household was derived using maternal and paternal 
highest educational attainment and occupation based on 
Oyedeji classification [10]. This was then categorized as 
lower, middle, and upper class; iii) Stunting was calcu-
lated using Height-for-age Z score using WHO Anthro-
Plus software Values which were compared to the recom-
mended 2007 WHO growth charts. Based on the z-score, 
respondents were re-categorized as severely stunted, 
stunted, normal and tall.

Data collection and statistical analysis
Data collected were inputted into the relevant sections 
of the questionnaire and subsequently transferred into a 

Microsoft Excel Sheet. Statistical analysis was performed 
using SPSS (version 21; SPSS Inc., Chicago, IL USA) 
software To compare the heights estimated using formula 
and actual height, the absolute error (estimated height mi-
nus measured height) were calculated and the mean per-
centage error [100 x (estimated height minus measured 
height)/measured height]. A Bland-Altman plot was dis-
played to graphically present the bias and 95% limits of 
agreement. The percentage differences (errors) between 
estimated and measured heights were plotted on the y-
axis while the averages of the two were on the x-axis. The 
green lines represented the line of agreement (LOA) while 
the red lines represent the limits of agreement (confidence 
interval) showing the degree of reliability.

Results

Characteristics of children enrolled
Four thousand and forty-six children (4046) were en-
rolled for this study. The male to female ratio was 0.94 
and almost half (46.0%) were from the families of low 
socio-economic status. Majority of the enrolled children 
(86.1%) had normal height for age while approximately 
1-in-10 were tall for age. Ninety-two of the 4046 (2.3%) 
surveyed children were stunted with 6/92 (6.5%) of 
these being severely stunted (Tab. I).

Mean difference and Mean Percentage Error 
(MPE) of formula for height estimation
Tables II and III show the mean difference and MPE 
(or measurement bias) of the height estimation formula. 
It was noted that the formula underestimated height of 
children in the 2-7 and 9-10 years old categories by a 
factor of 3.0%, 4.4%, 7.2%, 5.6%, 10.0%, 7.8%, 4.8% 

Tab. I. Summary statistics of children enrolled in study.

Study parameter Variables Frequency (n) Percentage (%)
Age of respondents†1 2 years 104 2.6
(N = 4046) 3 years 86 2.1

4 years 69 1.7
5 years 57 1.6
6 years 366 9.0
7 years 508 12.6
8 years 636 15.7
9 years 681 16.8

10 years 685 16.9
11 years 482 11.9
12 years 373 9.2

Gender Male 1971 48.7
(N = 4046) Female 2075 51.3
Socio-economic class High 1053 26.0
(N = 4046) Middle 1133 28.0

Low 1860 46.0
HFA z-score category†2 Severe stunting 6 0.6
(N = 4035) Stunted 86 2.1

Normal 3923 86.1
Tall 448 11.1

†1 Age at last birthday, †2 Height for age
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and 1.2% respectively while overestimating height in 
8-year old children by 5.1%, 11-year old by 0.2% and 
12-year by 2.9%. Figure 2 shows the Bland Altman plot 
of the estimated heights using the formula. 

Accuracy of formula for height estimation 
Overall, the estimated height using the formula was 
within ± 10% and ± 20% agreement of the actual height 
of surveyed children by 77.0% and 97.9% respectively. 
Table IV shows the degree of agreement stratified by 
age categories. The accuracy of the formula in estimat-
ing actual height within 10% interval of actual height 
was greatest in children that were two year old (85.6%), 
9-years (83.0%), 10-years (87.3%) 11-years (86.3) and 
12-years (83.9%) but worst in 6-years old children where 
its accuracy was slightly above 50%. The estimated 
height was fairly accurate and in agreement within 20% 
of the actual heights for all age categories (Tab. IV).

Discussion

Height measurement is one of the common essential an-
thropometric measurements for calculation of body mass 

index and body surface area [11]. These parameters are 
useful in adjusting drug dosage [12]. The knowledge of the 
accurate height of a child is an invaluable tool in pediatric 
practice hence the need to determine the accuracy of the 
common formula used in height estimation especially in 
emergency situations when the actual height of the child 
may be difficult to determine.
Our study showed that the formula estimated heights un-
derestimated height in children surveyed. It was further 
noted that the underestimation of height progressively 
worsened as age increased from 2 to 6 years. Eke et al. [13], 
also documented similar results of an underestimation of 
the heights of children with the formula in 370 children in 
Enugu, Nigeria. Beyond 6 years, the formula calculated 
height followed no clear pattern of estimation error com-
pared to the actual height. While the authors cannot give a 
concrete explanation for this finding, we believe that the 
effect of genetics and sex hormones in older children that 
results in non-linear growth curves may make prediction 
or estimation of height be more difficult using formula 
alone. This is unlike in younger age where growth curve 
is linear, and nutrition is the main determinant [14]. This 
reasoning is buttressed by a study conducted in 20 coun-
tries, including 180,520 paired measurements of heights 
in ages 1-19 years which showed that the relative genetic 

Tab. II. Difference in height between the mean formulae estimation and actual measurement in each age category. 

Variables Formulae estimation Actual height Difference Confidence Interval
Age category N Mean Mean ± SD† Mean ± SD† (Lower, upper)
2 years 104 89.0 92.3 ± 8.3 -3.2 ± 8.3 -4.9, -1.9
3 years 86 95.0 99.7 ± 6.4 -4.7 ± 6.4 -6.2, -3.4
4 years 69 101.0 109.2 ± 6.6 -8.2 ± 6.6 -9.7, -6.7
5 years 57 107.0 113.8 ± 6.8 -6.8 ± 6.8 -8.5, -4.9
6 years 366 113.0 126.2 ± 9.4 -13.2 ± 9.4 -14.3, -12.2
7 years 508 119.0 131.7 ± 53.7 -12.7 ± 53.7 -18.2, -9.8
8 years 636 125.0 133.9 ± 10.9 -8.9 ± 10.9 -9.8, -8.2
9 years 681 131.0 137.7 ± 8.5 -6.7 ± 8.5 -7.4, -6.1
10 years 685 137.0 140.7 ± 9.8 -3.8 ± 10.8 -4.7, -3.0
11 years 482 143.0 143.9 ± 17.7 -0.9 ± 17.7 -2.8, 0.4
12 years 373 149.0 145.5 ± 9.7 3.4 ± 9.7 2.5, 4.4
Overall 4046 128.3 134.5 ± 24.4 -5.9 ± 29.1 -7.0, -5.6

† Standard deviation

Tab. III. Mean Percentage Error (MPE) or BIAS for formulae estimated heights.

Age variable Mean Percentage 
Confidence interval 

of MPE (%)
Error (%) † Standard deviation Lower Upper

2 years -3.0 7.2 - 20.9 -17.1
3 years -4.4 6.1 - 16.4 7.6
4 years -7.2 5.6 -18.2 3.8
5 years -5.6 5.8 -17.0 5.8
6 years -10.0 6.4 -22.5 2.5
7 years -7.8 7.0 - 21.5 5.9
8 years 5.1 28.7 - 61.4 51.2
9 years -4.8 5.9 -16.4 6.8
10 years -1.2 33.5 - 66.9 64.5
11 years 0.2 8.0 - 15.9 15.5
12 years 2.9 7.1  - 16.8 11.0
Overall -2.1 115.1 - 227.7 223.5

† Positive and negative values of MEP indicate over- and under-estimation of height respectively.
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contribution increased with age and was greatest in ado-
lescence [15].
Additionally, our study showed based on the Bland Alt-
man plot that the estimated height was well clustered 
around the line of agreement and vast majority of the un-
der and overestimated height were well within the limits 
of agreement. Overall, the estimated height using the for-
mula was 77% of cases within ± 10% of actual height and 
in 97.9% measures within ± 20% agreement of the actual 
height of surveyed children. This suggests that the formula 
though not entirely accurate for children in our setting, is a 
reasonable clinical tool for height estimation especially in 
children less than 6 years in scenarios where conventional 
height measurement is either unavailable or impossible. 
We therefore recommend further study that would explore 
derivation of formula that is better suited for height estima-
tion in children from developing setting like ours.

Limitations
Due to logistic and proximity to researchers, conve-
nience sampling method was used in the selection of 

the study locations. This may have resulted in sampling 
and recruitment bias. However, the authors aimed to im-
prove the validity and reliability of the data by employ-
ing multi-stage sampling technique and using the same 
research assistants and measurements tools across the 3 
communities surveyed.

Conclusions

We conclude that the 6n + 77 formula is a reasonable 
but not totally accurate for height estimation for children 
in our setting. We recommend further study to assist in 
the devising of a height estimation formula that is better 
suited for children in developing settings like ours.

Ethics approval and consent  
to participate

Ethical approval was obtained from the Ethics and Re-
search Committee of the University of Nigeria Teach-
ing Hospital. Informed consent was obtained from the 
parents of the children. The retrieved information was 
transferred into a private computer and pass worded. Da-
ta was anonymized, and questionnaires had no names. 
Participation in the study was entirely voluntary, and no 
financial inducement whatsoever was involved. Partici-
pants were informed that voluntary withdrawal at any 
stage of interaction was guaranteed for them without any 
adverse effect.

Availability of data and material

The datasets used and/or analyzed during the current 
study are available from the corresponding author on 
reasonable request.

Tab. IV. Agreement within 10 and 20% actual height of Formulae 
Estimated Height.

Age
Estimated Height AGREEMENT with Actual 

Height
(years) N Within ± 10% Within ± 20% 
2 104 89 (85.6) 103 (99.0)
3 86 66 (76.7) 86 (100.0)
4 69 43 (63.2) 68 (100.0)
5 57 43 (75.4) 57 (100.0)
6 366 194 (53.0) 335 (91.5)
7 508 351 (69.1) 494 (92.7)
8 636 437 (68.7) 621 (97.6)
9 681 565 (83.0) 679 (99.7)
10 685 598 (87.3) 683 (99.7)
11 482 416 (86.3) 472 (97.9)
12 373 313 (83.9) 363 (97.3)
Overall 4046 3115 (77.0) 3961 (97.9)

Fig. 2. Bland-Altman plot of mean difference and average of measured and estimated height (Graph scaled to size for adequate formatting; 
Standard Deviation =22).
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Introduction

Breast cancer is the most prevalent cancer among 
females globally, encompassing nearly a quarter of 
diagnosed cases among females, since 1.15 million 
cases are diagnosed annually around the world [1-3]. 
Breast cancer is common in both developed and de-
veloping countries. Nevertheless, its rates are three 
times higher in developing countries [4]. Breast can-
cer is a leading cause of mortality among females in 
Africa  [5]. According to studies 1:6 women world-
wide undergo breast biopsy, most reported cases are 
benign changes yet cases with malignancy are many, 
breast diseases range from inflammatory changes, be-
nign fibroblastic to fibrocystic changes and malignant 
diseases [6], risk factors include age, early menstrua-
tion, late menopause, family history of breast disease, 
usage of hormonal replacement therapy, breastfeeding 
state and lifestyle habits [6-9].
Early-onset of the disease and poor prognosis has 
been reported more among African populations 
compared to Caucasians  [8]. It is estimated that 70-
90% of breast cancer cases present with late-stages 

in African countries, which is a cause of decreasing 
survival probabilities among patients  [10]. The lack 
of early detection in Africa has been linked to the 
scarcity of resources [11]. In Africa generally, breast 
cancer is higher in Sub Saharan region especially in 
Sudan where the number of new cases is increasing 
steadily [7]. In Sudan, breast cancer is the third most 
common cancer in the country, and the most common 
among females [12, 13].
Studies have shown that breast cancer screening pro-
grams like mammography, breast self-examination 
(BSE), and breast clinical examination (BCE) had an 
important role in early detection, increasing the sur-
vival rate, decreasing fatality, and preventing recur-
rence among breast cancer patients  [14-16]. BSE is 
recommended by the American cancer society, it has 
been reported that women who practiced BSE regu-
larly were more likely to present with early stages of 
the disease, this is due to the fact that regular BSE 
familiarizes the female with feel and appearance of 
the breast, and thus she will be more able to detect any 
change as early as possible [17]. Nonetheless, the im-
plementation of such programs in Africa is challeng-

Introduction. Breast cancer is the common cancer among 
females and a leading cause of mortality among them globally, 
its rates are three times higher in developing countries. Breast 
self-examination (BSE) had an important role in early detec-
tion, increasing the survival rate of breast cancer patients, 
despite these benefits, the rates of practicing BSE are low, 
especially in developing countries. 
Objective. To assess the levels of awareness about breast can-
cer, and BSE among the detainees of Dar-Altaebat facility, a 
female’s detention facility in Khartoum, Sudan.
Methods. A cross-sectional study conducted at Dar-Altaebat 
a female imprisonment facility in Khartoum, Sudan. 354 par-
ticipants were randomly selected from the total population 
of the facility. Data was collected using a self-administered 
structured questionnaire, which was composed of socio-
demographic section, knowledge section, attitude section, and 

breast self-examination section. Data was analyzed using sta-
tistical package for social sciences(SPSS) software.
Results. 330 participants responded to the questionnaire, their 
mean age was (31, SD: 11.2) years, 126 (38.2%) of them were 
illiterate, 196 (59.4%) were married, and the majority of them 
177 (76.3%) were housewives. their overall knowledge score 
revealed that 185(56.2%) of them had poor knowledge about 
breast cancer. 218 (66.3%) of them had poor knowledge about 
breast self-examination, however 314 (95.3%) thought that it 
was important. 315 (95.5%) of the participants had poor prac-
tice towards breast self-examination.
Conclusion. Poor levels of knowledge about breast cancer 
were reported among the detainees. Additionally, their level 
of knowledge and practice of breast self-examination was also 
low, thus more health education campaigns are recommended 
in such facilities.
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ing due to the lack of adequate substructure, trained 
personnel with regard to financial barriers [18]. 
Evidence suggests that practicing BSE depends on 
different factors including females’ knowledge, at-
titude, socio-demographic and sociocultural fac-
tors [19]. Other reasons for low rates of practice have 
been reported including lack of time, forgetfulness, 
and low level of education  [20]. In Sudan, results 
from a previous study concluded that there are insuf-
ficient knowledge and practice of BSE among medi-
cal students [21]. 

Methods

Study settings 
This was a facility-based, descriptive, cross-sectional 
study, conducted at Dar-Altaebat Prison which is a 
female’s imprisonment facility located in Khartoum 
state and considered to be one of the largest female 
detention facilities in Sudan. This study was the first 
phase of a breast cancer prevention campaign con-
ducted by SCOPH office. Detainees from all age 
groups and backgrounds were eligible to be included 
in this study.

Data collection tools
354 participants were randomly selected from the to-
tal population of the facility which is 820 persons, us-
ing a formula with prevalence of 0.5 and a confidence 
level of 95, by randomly picking 354 numbers out of 
820 numbers list of the total population. Data was 
collected a self-administered structured questionnaire 
which was adopted from a previous study [26]. 
The questionnaire is divided into 4 sections; socio-
demographic section, knowledge section, attitude 
section, and breast self-examination section. Nine 
items were used to assess the knowledge by asking 
about symptoms, signs, protective factors, diagnosis, 
risk factors and curability, and three items were used 
for the attitude section. In breast self-examination 
section two items were used to assess the knowledge 
about breast self-examination by asking about the 
reasons, place, steps of self-examination, two items 
were used for the attitude, and three items for the 
practice.
Copies were handed in person to participants. Codes 
were used instead of names to ensure confidentiality. 
The Scoring for knowledge, attitude and practice for 
breast cancer and self-examination items was per-
formed by a consultant oncologist. Data was collected 
during July-September 2018.

Data analysis 
Statistical Package for Social Science 24.0 (SPSS) 
software was used for data entry and analysis. Cat-
egorical variables were presented as frequencies, and 
continuous Variables as means and standard devia-
tions. Additionally, Chi-square test was used to test 

the association between categorical variables. P.value 
of less than 0.05 was considered statistically signifi-
cant.

Ethical considerations
An ethical approval was obtained from the institu-
tional review committee at the radiation and isotopes 
center in Khartoum (RICK). In addition, a written 
consent was taken from the prison administration and 
verbal consent was obtained from each participant be-
fore conducting data collection. 

Results 

Out of 354 selected detainees, 330 participants re-
sponded to the questionnaire with a response rate 
of 93%, their mean age was (31, standard deviation 
(SD): 11.2) years, and the ages of more than half of 
them 185 (56.7%) are from 18-30 years. 126 (38.2%) 
of them were illiterate and 124 (37.6%) had primary 
education. Regarding their marital status, the majority 
of them 196 (59.4%) were married. Additionally, 177 
(76.3%) were housewives, Table I demonstrates the 
demographic characteristics of the study participants.
About the participants’ knowledge about breast can-
cer, the majority of them 201 (60.9%) agreed that 
breast cancer is the most common cancer among fe-
males, and 202 (61.2%) said that breast cancer is a 
curable disease. Moreover, nipple discharge was the 
most commonly chosen symptom by the participants 
137 (41.5%), and smoking was the most commonly 
selected risk factor for breast cancer 175 (53%). Fur-

Tab. I. Demographic characteristics of the study participants.

Frequency Percentage
Age
Mean 31
Minimum 13
Maximum 80
Age groups
18-30	  
31-40 
41-50 
More than 50

185
89
34
13

57
27
10
6

Educational level
Illiterate 
Khalwa 
Primary
Secondary 
University
Post-graduate 

126
11
124
31
31
7

38.2
3.3
37.6
9.4
9.4
2.1

Occupation
House wife 
Employee

177
55

76
24

Marital status
Single 
Married
Divorced
Widowed

63
196
42
29

19
59
13
9
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thermore, 175 (53%) of the participants did not know 
the methods of breast cancer diagnosis. The overall 
score of the participants’ revealed that more than half 
of them 185 (56.2%) had poor knowledge about breast 
cancer, poor knowledge about breast cancer was sig-
nificantly associated with low educational status (p-
value: < 0.001), however it was not associated with 
the occupation of the participants (p-value: 0.82), 
and wasn’t associated with neither their marital status 
(p-value: 0.05), nor their age (p-value: 0.22) Table II 
shows the participants knowledge about breast cancer. 
Regarding the attitude of participants towards breast 
cancer, only 92 of the participants responded to the 
questions, 87 (95%) of them thought that hospitals are 
the best places to receive treatment for breast cancer 
and neither the Sheikh (local traditional healer), nor 

alternative medicine centers. Respondents were asked 
about the time appropriate to seek doctors when they 
sense the presence of a lump in the breast, and the 
majority 74 (80%) of them said that they would go 
to the doctor immediately. Overall assessment of the 
participants revealed that 69 (75%) of them had a 
good attitude regarding breast cancer. Attitude of the 
participants was not associated with their Educational 
status (p-value: 0.45), occupation (p-value: 0.45), and 
marital status (p-value: 0.45). 
When the participants were asked about breast self-
examination, more than half of them 181 (54.8%) said 
that they have never heard about it, and of the peo-
ple who have heard about it, 77 (51.3%) of them said 
that health education campaigns were their primary 
source of information about breast self-examination. 

Tab. II. Participants knowledge about breast cancer.

Question Frequency Percentage
Breast cancer is the most common cancer among females?
Yes 
No 
I don’t know 

201
34
95

61
10
29

Breast cancer is a curable disease?
Yes 
No
I don’t know

202
50
78

61
15
24

Early diagnosis of breast cancer increases the chances of treatment?
Yes 
No 
I don’t know

258
19
53

78
6
16

Unequal breasts size after puberty is normal?
Yes 
No 
I don’t know

209
89
32

63
27
10

In most of the cases, breast cancer appears as non-painful lumps in the breast?
Yes
No
I don’t know

195
30
105

59
9
32

Normal breast feeding decreases the probability of acquiring breast cancer?
Yes 
No 
I don’t know

153
64
113

47
19
34

What are the symptoms of breast cancer?
Axillary lymph nodes enlargement
Breast redness or change in color 
Nipple discharge 
Sever Weight loss 
I don’t know

127
128
137
81
123

39
39
42
25
37

Breast cancer can be diagnosed using:
Tissue biopsy 
Ultra sound 
Mammography
I do not know 

81
86
53
175

25
26
16
53

Risk factors of breast cancer include:
Smoking 
Alcohol 
Aging:
Late menopause 
Family history of BC
Obesity 
Long term use of contraceptive pills 
I don’t know

175
107
89
58
83
63
83
116

53
32
27
18
25
19
25
35



KNOWLEDGE, ATTITUDE, AND PRACTICE OF BREAST CANCER AND BREAST  
SELF-EXAMINATION AMONG FEMALE DETAINEES IN KHARTOUM, SUDAN 2018

E473

The majority of the participants 218 (66.3%) had poor 
knowledge about breast self-examination, and poor 
knowledge was significantly associated with low edu-
cational status (p-value: < 0.001), with housewives as 
an occupation (p-value: 0.04), and with 18-30 years 
age group (p-valve: 0.004), however it was not asso-
ciated with the participants marital status (p-value: 
0.27). When the participants were asked about their 
opinion regarding breast self-examination the major-
ity of them 143 (95.3%) thought that it was important, 
their attitude was neither associated with their edu-
cational status, occupation, marital status, nor their 
age (p-values: 0.91, 0.15, 0.19, 0.11, respectively). 
In addition, 315 (95.5%) of the participants had poor 
practice towards breast self-examination, and their 
practice was neither associated with their educational 
status, occupation, nor marital status (p-values: 0.07, 
0.71, 0.06, respectively).

Discussion 

Breast cancer prevalence is dramatically increasing 
every year and so both mortality and morbidity of the 
disease do  [10, 13, 20], for this reason early detec-
tion which improves the prognosis is becoming more 
important [22, 23]. These facts reflects the huge role 
of appropriate knowledge and attitude of women in 
community regarding the disease and participating 
in screening programs specially in under-developed 
countries with limited health care resources like Su-
dan. 
The mean age in this study was 31 (SD: 11.2) which 
gives a good presentation of the risk group of breast 
cancer. Other previous studies had similar age groups, 
30 is the mean in the study (Delta state – Nigeria 
2013) [10], and 31.3 (north Iran,2015), but higher ag-
es in other studies, the mean age was 40.48 (Malaysia, 
2010) [20], and 41 (Iran, 2018) and lower ages in oth-
er studies like in UAE with mean 23  [11]. Although 
all these ages are at risk for breast cancer [10], but the 
variation of age might affect the knowledge, attitude 
and practice of these women toward the disease. 
The majority of our participants (60.9%) correctly 
answered that breast cancer is the most common can-
cer among females, and (61.2%) stated that it is a 
curable disease. comparing these results with a simi-
lar previous study in Nigeria [10], higher percentage 
(84.6%) confirmed the same facts, this might be due 
to increasing the number of awareness campaigns 
regarding the breast cancer in the previous years be-
fore this study.
Regarding the participants’ knowledge about the dis-
ease symptoms, (41.5%) had chosen nipple discharge 
as the most common symptom however women of 
northern Iran had different opinions considering the 
presence of the breast mass as the most common symp-
tom (75.4%) [23]. In addition, smoking was the most 
commonly selected risk factor of breast cancer (53%), 
however in another study it was the second most com-

monly chosen after alcohol consumption  [23]. Fur-
thermore, the overall participants’ knowledge about 
breast cancer in this study was poor, and it was associ-
ated with low education status. This association was 
also suggested in other studies [10, 22, 23].
More than half of our participants never heard about 
breast self-examination (BSE) before, the same thing 
was observed in previous study held in Nigeria [10]. 
The main source of the participants information about 
BSE was breast cancer campaigns, few of them get 
some knowledge from the media. Television was 
considered as the main source of information among 
younger participants with tertiary level of education 
among students in the university of Buea in Camer-
oon [24].
Overall knowledge about BSE was poor (66.3% of 
the participants had poor knowledge), similar results 
were reported in other studies, participants showed 
poor knowledge in Nigeria and Malaysia with 
(82.3%) and (86.2%) respectively  [10, 20]. The as-
sociation between the level of education and level of 
knowledge regarding BSE was positively concluded 
in our findings, higher level of knowledge about the 
disease was associated with higher level of educa-
tion, similar observation was noticed in other stud-
ies [10, 20, 24].
Poor practice was the most common result among the 
majority of the participants in this study (95.3%). It 
was noted that the participants’ scores in questions 
regarding the knowledge about breast cancer gener-
al information like signs, symptoms and risk factors 
were as bad as their scores in BSE related questions. 
This was also noted in other study conducted in Nige-
ria [9]. In addition, a study conducted in Iran revealed 
that (74.8%) of women never practice BSE ever, and 
(9.8%) did the first breast examination after they felt 
pain in the breast  [20], also (60.4%) was the per-
centage of community ignorance- specially the risk 
group- regarding BSE as it was found in Malaysian 
study [19]. Moreover, a study performed by Nde et al 
stated that only (30%) of university female students 
had practiced BSE at least once, however less than 
(3%) were practicing BSE regularly with monthly 
pattern [24]. So, all these studies agreed that there is 
a poor practice in general but with some degree of 
variation between communities due to different levels 
of education and breast cancer related knowledge.

Conclusion 

One of the limitations of this study is that it took 
place in only one facility, which makes it difficult to 
generalize it’s results over the larger population of 
inmates in Sudan. Despite this limitation, our results 
revealed that more than half of the participants had 
poor knowledge about breast cancer and self-exam-
ination. The majority of the respondents think about 
breast self-examination as an important issue but they 
have poor practice. Thus, we recommend more health 
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campaigns and educational sessions in such facilities. 
Additionally, educational broadcasts and mini-videos 
illustrating the steps of breast-self-examination ought 
to be delivered via these imprisonments’ radios and 
televisions. Furthermore, more research projects are 
encouraged to address this issue in other amenities 
and geographical locations throughout Sudan, also 
a comprehensive breast cancer screening program is 
also recommended.
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Introduction

The global prevalence of overweight has been re-
ported as 39 % among adults by World Health Or-
ganization (WHO)  [1]. The overweight and obesity 
are accounted as main contributors of 19.4 million 
deaths [2]. The risk of some diseases such as dys-lip-
idemia, type 2 diabetes and hypertension is associated 
with Obesity  [3, 4]. Asians are more susceptible to 
metabolic syndrome and cardiovascular diseases and 
percentage of body fat in Asian people is also higher 
than in Europeans [5, 6]. Iran as a developing country 
in Persian Gulf region has a high prevalence of obe-
sity  [7]. Pregnancy and childbearing are associated 
with insulin resistance, weight gain and obesity in 
women [8-11]. Parity(number of full-term births) has 
been reported to be associated with obesity [12]. Sev-
eral studies have reported an association between par-
ity and obesity [12-14]. In some longitudinal studies, 
obesity was only observed after the first childbirth [8, 
9], whereas other studies have stated an association 
with number of pregnancies [12, 13]. 
However, the results of a prospective study in the Unit-
ed States have shown that childbearing does not in-
crease the risk of obesity in young women [15]. Also, 
several studies have reported a non-significant statis-
tical relationship between parity and obesity [16, 17]. 

Current evidence suggests that the parity-obesity as-
sociation varies among different cultures [18], ethnic 
groups [14, 19-21] and levels of country development. 
However, there is not much information about the ef-
fect of parity on body size in this ethnic group. In ad-
dition, the relationship between parity and obesity has 
been suggested to depend on the level of development 
of countries.  [22], it is reasonable to assess this re-
lationship in both developed and developing regions. 
The present study examined the relationship between 
parity and body mass index (BMI) in 6447 Iranian 
women aged 40 to 65 years.

Material and methods

A breast cancer screening program, was done between 
2005 and 2013 in Shahid Motahhari Breast Clinic affili-
ated to Shiraz University of Medical Sciences (SUMS). A 
total of 11,850 women who refer to the hospital for breast 
cancer screening during an 8-year period were screened. 
Initially, a clinical examination was performed on all wo-
men participating in the screening program. Participants 
were then subjected to mammography, ultrasound, needle 
aspiration, biopsy, or surgery, depending on the physi-
cian’s decision. A face-to-face interview was conducted 
by trained personnel. In the present study all participants 

Background. The aim of this study was to determine the relation-
ship between parity and obesity in Iranian women. 
Methods. In a cross-sectional study, a total of 6447 urban women 
aged 40-65 were studied. Parity(number of full-term births), age 
at menarche, menopausal status, age, height, weight, marital sta-
tus, education level and occupation were gathered by a checklist. 
Body Mass Index (BMI) was calculated. Statistical associations 
between parity and obesity using multiple logistic regression 
model were examined.
Results. The mean age of the enrolled women was 48.40 ± 6.13 
years. The mean BMI was 27.55 ± 4.47 kg/m2. Of the total par-

ticipants enrolled, 3517 (54.55%) had < 3 parities, while 2930 
(45.44%) had ≥ 3 parities. The prevalence of obesity (BMI ≥ 30 
kg/m2) and overweight (30 > BMI ≥ 25) was 27.50 % (95% CI 
26.85-28.15) and 43.70% (95% CI 42.98-44.42), respectively. 
After adjustment for potential confounders, women with ≥ 3 pari-
ties were at higher risk of being obese (OR 1.19, 95% CI 1.05-
1.35).
Conclusion. There was a statistically significant positive associa-
tion between higher parity and obesity. It is recommended that 
health policymakers plan appropriate weight loss programs for 
postpartum. 
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over the age of 40 (6447 women) entered the ana-
lysis by census. The information (age at menarche, 
menopausal status, parity, age, height, weight, mari-
tal status, education and occupation) were gathered 
by a checklist. Parity was considered as number of 
full-term births (any pregnancy lasting longer than 5 
months, regardless of outcome). Parity was divided 
into categories as < 3 and ≥ 3. Each subject was we-
ighed using a digital scale to the nearest 100 grams, 
while the participant had the least clothing and no 
shoes. Height was measured with a un-stretchable 
tape measure, and the BMI was calculated as we-
ight divided by height squared (kg/m2). Women were 
classified according to BMI as non-obese/overweight 
(BMI < 30 kg/m2), obese (BMI ≥ 30 kg/m2) or over-
weight (30 > BMI ≥ 25).

Statistical analysis
All analyses were performed with SPSS software (vers-
ion 16.0; SPSS, Chicago, Ill., USA). We summarized 
continuous data as means  ±  standard deviation (SD) 
and presented categorical variables as percentages. The 
difference in the distribution of the women by parity and 
BMI variables was tested using χ2 test or used analysis 
of variance. The multiple logistic regressions were used 
to determine the effect of factors that are associated with 
obesity. The odds ratios (OR) were presented together 

with 95% Confidence Intervals (CIs). Adjusted ORs 
according to age, marital status, education, occupation, 
menopausal status and age at menarche were calculated.

Results

The mean (  ±  SD) of age was 48.40  ±   6.13 years 
(Min:40 y, Max: 65 y). The mean (  ±  SD) of 
weight, height and BMI for the total population was 
67.94  ±  11.12 kg (Min:38,Max:128); 157.13  ±  5.8 
cm (Min:130,Max:194), and 27.55  ±  4.47 Kg/
m2(Min:15.23,Max:51.9 ) respectively. A total of 3517 
(54.55%) women had < 3 parities. Table I presents the 
descriptive characteristics of the study population, by 
parity. A higher parity was observed among women 
in 45-49 years group, those currently married, house-
wives, those that were overweight, and those with a 
lower level of education. The prevalence of obesity 
(BMI ≥ 30) and overweight (30 > BMI ≥ 25) was 27.50 
% (95% CI 26.85-28.15) and 43.70% (95% CI 42.98-
44.42), respectively (Data not shown in Table). The 
mean BMI of the women by selected variables was 
shown in Table II. The mean BMI was greater in women 
who had higher parity (p = 0.0001), were housewives 
(p  =  0.01), married (p  =  0.04),were post menopause 
(p = 0.04) and were uneducated (p = 0.002).The crude 

Tab. I. Descriptive characteristics of 6447 women aged 40-65 by parity.

Variables Parity< 3 (n = 3517) Parity ≥ 3 (n = 2930)
n (%) n (%) P-value

Marital status
0.0001Married 3015 (85.7) 2598 (88.7)

Single 502 (14.3) 332 (11.3)
Occupation

0.0001Housewife 2536 (72.1) 2699 (92.1)
Employed 981 (27.9) 231 (7.9)
Education level

0.0001
Illiterate 96 (2.7) 440 (15)
Elementary 929 (26.4) 1682(57.4)
High school 1780(50.6) 713(24.3)
University 711 (20.2) 94 (3.2)
Age at menarche (yrs)

0.13< 12 269 (7.6) 202 (6.9)
 ≥ 12 3248 (92.4) 2728 (93.1)
Menopause status

0.0001Pre-menopausal 2689(76.3) 1849 (63.1)
Post-menopausal 835(23.7) 1081 (36.9)
BMI (Kg/m2)

0.0001
< 25 1094 (31.1) 765 (26.2)
25-29.9 1541 (43.9) 1264 (43.2)
 ≥ 30 878 (25.0) 894 (30.6)
Age (yrs)

0.0001

40-44 1410 (40.10) 650 (22.2)
45-49 1057 (30.1) 829 (28.3)
50-54 605(17.2) 756(25.8)
55-59 299 (8.5) 446 (15.2)
60-65 146 (4.2) 249 (8.5)
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Tab. II. Mean BMI among women aged 40 - 65 according to selected variables.

Variables n (%) Mean BMI(SD) P-Value
Age

0.01

40-44 2060(32) 27.28(4.4)
45-49 1886(29.30) 27.60(4.5)
50-54 1361(21.10) 27.78(4.6)
55-59 745(11.60) 27.77(4.6)
60-65 395(6.10) 27.55(4.2)
Parity

0.0001
Nulliparous 386(6) 26.7(4.7)
1-3 3131(48.6) 27.3(4.4)
4-6 2467(38.3) 27.8(4.5)
6+ 463(7.2) 28.3(4.5)
Marital status

0.04Married  5613(87.10) 27.6 (5.3)
Single  834(12.90) 27.2 (4.3)
Occupation

0.01Housewife 5235(81.20) 27.6 (4.5)
Employed 1212(18.80) 27.2 (4.4)
Education level

0.002
Illiterate 538(8.30) 27.9 (4.5)
Elementary  2611(40.50) 27.6 (4.5)
High school 2493(38.70) 26.5(4.4)
University 805(12.50)  25.0 (4.4)
Age at menarche

0.0001< 12 471(7.30) 28.2 (5.1)
 ≥ 12 5976(92.70) 27.5 (4.5)
Menopause status

0.04Pre -menopausal 4531(70.30) 27.4 (4.4)
Post-menopausal 1916(29.70) 27.7 (4.6)

Tab. III. The Crude and adjusted Odds Ratio for obesity based on characteristics of 6447 women, aged 40-65 .

Variables Crude OR (95%CI) Adjusted OR (95%CI)
Parity
< 3 1 1
 ≥ 3 1.32(1.18-1.47) 1.19(1.05-1.35)
Age 1.01(1.008-1.02) 1.01(1.001-1.02)
Marital status
Married 1.13(0.95-1.33) 1.17(0.99-1.40)
Single 1 1
Occupation
Housewife 1.17(1.01-1.35) 0.99(0.89-1.20)
Employed 1 1
Education level
Illiterate 1.45(1.13-1.85) 1.23(0.90-1.67)
Elementary 1.38(1.15-1.66) 1.25(0.98-1.60)
High school 1.18(0.98-1.42) 1.14(0.91-1.43)
University 1 1
Age at menarche
< 12 1.31(0.07-1.60) 1.32(1.08-1.62)
 ≥ 12 1 1
Menopause status
Pre-menopausal 1 1
Post-menopausal 1.16(1.03-1.31) 1.02(0.87-1.19)
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OR showed a significant association between parity 
and obesity (OR 1.32, 95% CI 1.18-1.47, Tab.  III). 
After adjusting for age, age at menarche, employment 
status, educational level, menopausal and current mar-
ital status, higher parity ( ≥ 3 pregnancies) was associ-
ated with obesity and this association was statistically 
significant (OR 1.19, 95% CI 1.05-1.35, Tab. III). 

Discussion

The results of current study show that higher parity in 
women is related to increased BMI and obesity. In this 
study, the prevalence of obesity (BMI ≥ 30) of 27.5% is 
much lower than the 38.3 % reported in Tehran [23]. The 
mean BMI of 27.55 kg/m2 observed in present study is 
similar to the average of 29.1 kg/m2 reported in Iran by 
Hajiahmadi et al in 2015(23). 
The results of other studies have shown that there 
is a positive relationship between parity and 
BMI [12, 13, 23-26] that is consistent with results of 
the present study. The results of a study conducted 
in Finland show that there is a direct relationship be-
tween parity and BMI [25]. Also, the results of a study 
in China showed that higher parity in the long run is 
associated with an increased risk of obesity  [27]. A 
large population-based study found that women who 
had at least one delivery had an average BMI higher 
than women with no pregnancy experience  [28]. In 
addition, a U-shaped trend of postpartum weight re-
tention has been reported for women during pregnan-
cy  [15]. A significant weight gain during a 10-year 
follow-up has also been reported in US  [21]. How-
ever, Martinez et al.  [14] reported no association be-
tween parity and obesity in Mexican-American women, 
though nulliparous women hadn’t been included in their 
study. In previous studies, age, level of education, age 
at menstruation, menopausal status, employment status 
and marital status have been reported as factors related 
to BMI in women [7, 24]. The results of current study 
showed that the mean BMI was greater in women who 
were housewives, married, post menopause or uneducat-
ed. After adjusting other variables(age, age at menarche, 
employment status, educational level, menopausal and 
current marital status), higher parity (≥ 3 pregnancies) 
has a statistically significant association with higher 
BMI. 
The mechanisms of the association between parity 
and obesity are unclear, although some evidence sug-
gests that high concentrations of glucose, fatty acids 
and amino acids may contribute to weight gain dur-
ing pregnancy and postpartum, thus increasing the 
risk of obesity [12, 14]. During pregnancy, the release 
of corticotrophin realizing hormone from placenta- 
drive the hypothalamic-pituitary-adrenal axis and 
cortisol concentrations in pregnant women which may 
contribute to pathophysiological mechanism of obe-
sity [29, 30]. In addition, during pregnancy, some fac-
tors such as stress, depression and anxiety may also 
play role in hypothalamic- pituitary-adrenal hyperac-

tivity [27, 30]. Women with several children may have 
gained weight as a result of their reduced physical ac-
tivity. Women with further children have less time to 
focus on health behaviors including weight manage-
ment. Because obesity increases the risk of diseases 
such as diabetes, cardiovascular disease, metabolic 
syndrome and some cancers, it is important to identify 
the risk factors for obesity in women. Encouraging 
women to follow a healthy lifestyle may be effective 
in preventing obesity. 
The main limitation of the present study is that the amount 
of physical activity and the quantity and quality of the diet 
were not considered. So, further support from longitudi-
nal studies is required. Another limitation is lack of data 
on BMI, prior to any pregnancy. In this cross-sectional 
study, it is not possible to determine whether weight gain 
occurred during pregnancy or at any other time. Because 
the prevalence of obesity is relatively high in the general 
population, some women may be obese before their first 
pregnancy and childbirth, and as a result, parity may have 
little effect on their obesity. Though, a strength point of 
present study was measuring variables by trained staff 
using standard procedures, instead of relying on the self-
reporting. Hence, the risk of ascertainment bias was re-
duced. As a final point, our study had a high precision due 
to large sample size.

Conclusion

The present study showed that higher parity is a risk fac-
tor for obesity in later life. Higher parity was observed 
among women in 45-49 years group, those currently 
married, housewives, and those with a lower level of 
education. Following a healthy lifestyle after childbirth 
may be helpful in preventing weight gain. The study’s 
findings might help health professionals diagnose 
women at higher risk for obesity, as well as help health 
policymakers plan programs to prevent weight gain and 
postpartum obesity.
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Introduction 

Globally, chronic kidney disease (CKD) is an important 
health challenge with an alarming increase in incidence 
as well as prevalence  [1]. CKD patients have a lower 
survival rate, and no significant improvement has been 
achieved on their survival over the past two decades [2].
In Iran, unlike some other countries, hemodialysis (HD) 
is the main way of renal replacement therapy in end 
stage renal disease (ESRD) patients  [3]. Limited stud-
ies have been conducted in Iran regarding the survival 
of HD patients, suggesting a low survival rate for these 
patients [4, 5].
Common independent predictors of survival in HD pa-
tients are: age, race, albumin and hemoglobin levels, 
etiology of kidney failure and presence of certain co-
morbidities  [3, 6-9]. Apart from these accepted prog-
nostic factors, the role of some factors such as dialysis 
frequency is controversial on morbidity and mortality 
among hemodialysis patients [10].
In general, the interaction occurs when the effect of one 
risk factor is dependent on the presence of another risk 
factor  [11]. When resources are limited, assessing in-
teractions provides insight into the mechanisms for the 
outcome and identifying subgroups would benefit most 
from interventions [11, 12]. Interactions between some 
variables like three-way interaction between protein-
energy wasting (PEW), inflammation and cardiovascu-
lar diseases (CVD)  [13], interaction between albumin 

and phosphor  [14] and three-way interaction between 
BMI, physical activity and smoking [15] on HD patients 
survival were shown previously. However, the lack of 
knowledge in this regard is still high.
Identification of survival modifiable factors and interac-
tions between them could help in prioritizing the clinical 
care of HD patients. Evidences regarding the survival 
rate of hemodialysis patients in developing countries 
are rare and most of these studies were conducted in de-
veloped countries where patients have more access to 
health cares, and their results cannot be generalized to 
developing countries. Therefore, in the present study, we 
aimed to investigate the survival rate and it`s correlates 
in HD patients in Hamadan province using random sur-
vival forests.

Material and methods

Study Design
We performed a retrospective cohort study to investigate 
predictors of mortality among hemodialysis patients.

Study settings 
We examined data on 758 patients who underwent he-
modialysis treatment in Hamadan province in western 
Iran from March 2007 to March 2017. Hamadan prov-
ince, with an area of 19,493 square kilometers in extent, 
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Conclusions. We found that positivity of CRP, low serum albumin 
and low serum hemoglobin were the top three most important pre-
dictors of low survival for HD patients
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is located in western Iran. According to the national cen-
sus held by the Statistical Center of Iran, Hamadan prov-
ince had a population of 1,758,268 people in 2011. We 
used information of patients from eight hospitals in the 
province with a dialysis wards, including: Alimoradian, 
Besat, Vali-asr, Ghaem, Imam Hossein, Valiasr, Imam 
Reza, and Shahid-Beheshti in Nahavand, Hamadan, 
Tuyserkan, Asadabad, Malayer, Razan, Kabudarahang 
and Hamadan city, respectively. 

Eligibility criteria
All ESRD patients who initiated chronic hemodialysis 
programs at the dialysis units of the above mentioned 
hospitals during 2007 to 2017 were considered as inclu-
sion criteria. Patients with acute renal failure or under 
treatment with peritoneal dialysis, patients on transient 
hemodialysis and patients with incomplete medical re-
cords were excluded from study.

Clinical and demographic measures
Data were gathered by a checklist on hospital records 
of all HD patients in the province. The checklist used in 
this study included characteristics related to demograph-
ic profiles (age (year), gender (male, female), marital 
status (married, single, divorce, widow), BMI (kg/m2), 
residence area (urban, rural), educational level (illiter-
ate, primary, guidance, high school, academic), the his-
tory of tobacco use (yes, no) and substance abuse (yes, 
no)), and clinical information (including Hemoglobin 
(g/dl), BUN (mg/dL), Creatinine (mg/dL), CRP status 
(positive, negative), Sodium (mEq/L), Calcium (mg/
dL), Phosphor (mg/dL), iPTH (pg/ml), Albumin (g/dl) 
and ESRD cause (Hypertension, Diabetes, Urologic& 
obstructive diseases, Polycystic Kidney, Glomerulone-
phritis, Un-Known)). The clinical and laboratory infor-
mation of patients at the beginning of their treatment 
and before receiving the first dialysis treatment was 
gathered. In order to minimize measurement variability, 
all two baseline measures (two last measurements be-
fore the first dialysis treatment) for each patient were 
averaged. These records were collected by reviewing pa-
tients’ medical records.

Outcome
We considered the end point of the patients’ follow up as 
their death. The survival time was the time between the 
start of HD treatment to patients death. Patients with re-
nal transplantation, or withdrawal of dialysis, or unable 
to follow them due to transferred another dialysis facil-
ity out of province as well as, patients who died because 
of injury or accident, or other causes unrelated to renal 
failure were considered as censored cases. 

Statistical analysis
We utilized the random survival forest (RF) method that 
ensembles binary decision trees and extends the RF re-
gression model to right-censored survival data. In this 
technique, a random bootstrap sample (containing two 
thirds of the original data on average) is drawn for every 

decision tree. Thus, the remaining one third of the data 
known as out-of-bag (OOB) data is excluded. Decision 
trees are grown based on the bootstrap samples by ap-
plying a random node splitting process which works as 
follows: At each node random candidate variables (mtry 
determined by the square root of the total number of 
variables) are selected for random node splitting. Then 
the variable that maximizes the survival differences be-
tween two daughter nodes (determined by a splitting 
rule like the log-rank statistic) for a special split point 
is selected for node splitting. The growth of a decision 
tree is stopped when all the terminal nodes contain only 
a predefined minimal number of unique events. 
To comparison, the stepwise Cox proportional hazards 
model was used. So, the Harrell’s concordance index 
(C-index) criterion was utilized  [16] using out-of-bag 
(OOB) data. The minimal depths of the covariates were 
obtained to select predictive variables. Minimal depth is 
a dimensionless order statistic that measures the predic-
tiveness of a variable in a tree. It can be used to select 
variables in high-dimensional problems. It assesses the 
predictiveness of a variable by a depth calculation rela-
tive to the root node of a tree. The smaller the minimal 
depth, the more predictive the variable. 
Analyses were performed by using “randomForest-
SRC”, a freely available package from the Comprehen-
sive R Archive Network (CRAN).

Results

Descriptive statistics of the characteristics of the pa-
tients were presented in Tab. I. According to the table, 
the majority of the patients were male (54.9%), married 
(79.1%), non-smoker (76.7%), non-substance abused, il-
literate (54.9%) and lived in rural area (65.6%). About 
47.8% of the patients experienced death. The median 
survival time was 613 days. The mean and standard de-
viation of other variables were reported in Table I. 
Figure 1 shows the minimal depth of the variables ob-
tained from RSF. According to the figure, hemoglobin, 
CRP, albumin, age at diagnosis and iron were highly 
predictive and URR, uric acid, dialysis weekly time, 
PLT, Na, P, Ca, K, HCT, ALK and vascular access were 
moderately predictive. Moreover, other used variables 
were unlikely to be predictive. According to the stepwise 
Cox PH model, the variables of age at diagnosis, mar-
riage status, BMI, addiction, hemoglobin, iron, albumin 
and CRP were selected as the most important variables 
(Tab. II). The performance of the RSF was assessed us-
ing Harrel’s C-index and compared with the stepwise 
Cox PH. According to the results, the RSF had a higher 
c-index (0.808) compared with the Cox model (0.727).
The effects of the most four influential variables found 
in the RSF with 5-year partial survival plots analysis 
were demonstrated in Figure 2. The estimated partial 
survival for a variable shows the estimated survival for 
different levels of the variable when the effects of all 
other variables are justified. For example, patients with 
negative CRP shower a higher 5-year predicted survival 
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compared with those with positive CRP. The non-linear 
nature of the selected variables is evident from the fig-
ure. For example, as hemoglobin increases up to about 
10 (g/dl (the five-year predicted survival increases very 
slightly and it tends to increase dramatically after that 
point up to.

Figure 3  displays interaction between the three im-
portant variables of CRP, hemoglobin, and Albumin 
on 5 year predicted survival. Patients with positive 
CRP and hemoglobin values lower than 11 have the 
worst survival (see the first row, second column) and 
most had low albumin. Survival was best for patients 

Fig. 1. Minimal depth of variables affecting survival of HD patients obtained using random survival forest. 

Tab. I. Descriptive statistics of characteristics related to participants.

Variable Frequency (%) Variable Frequency (%)/Mean (SD)
Gender ESRD cause
Male 431 (54.9) Hypertension 222 (28.3)
Female 354 (45.1) Diabetes 193 (24.6)
Marital status Urologic& obstructive diseases 75 (9.6)
Married 621 (79.1) Polycystic Kidney 35 (4.5)
Single 81 (10.3) Glomerulonephritis 56 (7.1)
Divorce 11 (1.4) Diabetes and Hypertension 79 (10.1)
Widow 72 (9.2) Unknown -
The history of tobacco use 
Yes 183 (23.3) BMI (kg/m2) 23.10 (3.97)
No 602 (76.7) Hemoglobin (g/dl) 10.49 (1.92)
Substance abuse Creatinine (mg/dL) 7.85 (3.18)
Yes 121 (15.4) Sodium (mEq/L) 138.88 (7.24)
No 664 (84.6) Calcium (mg/dL) 8.71 (0.86)
Residence area Phosphor (mg/dL) 5.11 (1.58)
Urban 487 (62) Iron 99.89 (97.58)
Rural 298 (38) Albumin (g/dl) 3.69 (0.72)
CRP status 
Positive 270 (34.4)
Negative 515 (65.6)
Education
Illiterate 415 (52.9)
Primary school 229 (29.2)
High school 114 (14.5)

Academic 27 (3.4)
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Tab. II. The results of stepwise Cox proportional Hazards in selecting predictors affecting survival time of HD patients in Hamadan Province 
from 2007 to 2017.

Variables B SE P.Value Exp(B) 95% CI for Exp(B)
Lower Upper

Age at diagnosis -0.023 0.006 < 0.001 0.977 0.966 0.988
Marriage status Married 1.000

Single -1.423 0.615 0.021 0.241 0.072 0.804
Divorce -0.174 0.464 0.707 0.840 0.338 2.085
Widow 0.308 0.486 0.526 1.361 0.525 3.525

Location Urban 1.000
Rural -0.220 0.110 0.046 0.803 0.647 0.996

BMI status < 18.5 kg/m2 1.000 0.010
18.5-25 kg/m2 1.000 0.303 0.001 2.719 1.500 4.926
25-30 kg/m2 0.663 0.250 0.008 1.941 1.190 3.165
> 30 kg/m2 0.740 0.265 0.005 2.096 1.247 3.523

Addiction Yes 1.000
No -0.326 0.136 0.017 0.722 0.552 0.942

Hemoglobin -0.203 0.030 < 0.001 0.816 0.769 0.866
Iron -0.003 0.001 < 0.001 0.997 0.996 0.999
Albumin -0.421 0.070 < 0.001 0.656 0.572 0.753
CRP -1.157 0.119 < 0.001 0.314 0.249 0.397

Fig. 2. Partial 5-year predicted survival for four most influential variables on survival in HD data. Dashed red lines are ± 2 standard error bars 
(red dots indicates the estimated survival at the observed levels of each correlate and the black hatches are the smoothed curves based on 
the loess curves for the estimated survival for each individual.
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with negative CRP and hemoglobin ≥ 11 (see second 
row, first column) and further dependent on changes 
in albumin. 
In this group the 5 years predicted survival was over 
70% for those with albumin values greater than 4, but 
only about 50% for those with albumin of 1 (g/dl). It 
is important to note that these interactions and non-
linear relationships were identified by the random 
survival forest, and not prespecified by the analyst. 
The median survival time in the two categories of low 
Hemoglobin/positive CRP and high Hemoglobin/neg-
ative CRP were 5.38 and 40.53 months, respectively.

Discussion 

Hemodialysis is a common treatment modality for ESRD 
patients in Iran. In this study we investigated the predic-
tors of survival in HD patients. The findings of this study 
can be used to improve quality of cares provided for the 
HD patients and better resource allocation. We found 
that hemoglobin level, albumin level, and CRP status 
were the top three most important predictors of survival 
for HD patients in the present study.
Along with the results of this study, the role of low 
hemoglobin level in increasing the risk of mortality in 

Fig. 3. Random survival forest estimated five-year survival as a function of CRP, Hemoglobin, and Albumin. Smoothed curves are loess 
curves of the estimated survival for each individual.
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HD patients has been shown in previous studies [17, 18]. 
Anemia is one of the main risk factors in the develop-
ment of left ventricular hypertrophy (LVH), and con-
sequence cardiac mortality and morbidity in ESRD pa-
tients  [19]. Early management of anemia is associated 
with reduction in the severity of comorbid conditions 
and can slow the progression to renal failure [20]. Robert 
et al. showed that normalization of hemoglobin through 
preventing the development of LV dilation, leads to im-
proved quality of life of HD patients [21].
In agreement with our finding, other studies results in-
dicated that low serum albumin is one of the main pre-
dictors of poor survival in HD patients [22, 23]. Hypo-
albuminemia usually considered as the proxy of malnu-
trition. Mafra et al. in a Brazilian cohort of hemodialysis 
patients found that both low BMI and hypo-albuminemia 
are strong predictors of death [24]. Combe et al. showed 
that a decrease in serum albumin over time correlated 
with increased CVD death [25]. 
One of the other main predictors of mortality in HD pa-
tients in this study was CRP status. Similar findings have 
been obtained in other studies  [26, 27]. Lseki et al. in 
their study showed that regardless of serum albumin and 
other possible confounders, CRP is a significant predic-
tor of death in HD patients [28]. Inflammation usually is 
in relation with insulin resistance, oxidative stress, wast-
ing, infections and endothelial dysfunction [29].
Interactions between some modifiable variables on sur-
vival of HD patients were seen previously [13, 15]. We 
found that the combined effect of CRP status with serum 
Hemoglobin and CRP status has the significant effect 
on the survival of HD patients. This finding is important 
because HD patients with a high mortality risk can be 
identified through regular screening. More studies are 
needed to determine multiple pathophysiological path-
ways may underlie these combined effects.
This study had some limitations as well. First, because 
of the retrospective design of the study, verifying quality 
control of the data was not possible. Second, the addic-
tion and smoking status of patients was based on their 
self-report and therefore was prone to information bias 
and finally quality of the services and technology may 
vary over time, and also the quality of service provision 
in the dialysis wards of hospitals is not the same, which 
could not be considered in this study. Despite these limi-
tations there was strength for this study which was the 
utilization of the RSF to analyze the data set. RSF can 
handle the issues with the traditional Cox model like 
proportionality assumption automatically. This will help 
analysts to deal with the relationships (i.e. linear, non-
linear) between variables over time without any previous 
knowledge.

Conclusions

We found that higher levels of CRP, low serum albumin 
and low serum hemoglobin were the top three most im-
portant predictors of poor survival for HD patients.
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Introduction

Psoriasis is a chronic inflammatory skin disease char-
acterized by raised, well-demarcated, erythematous oval 
plaques with adherent silvery scales, resulting from a 
hyperproliferative epidermis with abnormal differentia-
tion [1, 2]. 
It is a major public health problem, affecting approxi-
mately 125 million people worldwide [3]. Globally, the 
prevalence of psoriasis varies considerably across differ-
ent populations, with higher levels in northern countries 
and in Caucasians. Overall, reported prevalence rates 
were about 1-3%, up to 8.5 and 11.8% in Norway and 
the Arctic, respectively. In Italy, the prevalence of pso-
riasis ranged from 1.8 to 3.1% in the overall general Ital-
ian population, varying across regions [4].
The majority of cases were diagnosed in individuals 
younger than 30 years of age with more than 10 000 cas-
es per year arising in children less than 10 years old [5]. 
The prevalence of psoriasis among children was up to 
2% in Europe and 2.1% in Italy [6].
The cutaneous manifestations of psoriasis have a strong 
negative impact on quality of life and social relations. 
In addition to the skin lesions, several adverse effects 
and comorbid conditions can affect psoriasis patients, 
including arthritis (which can be severe and deforming), 
bowel inflammatory disease, cardiovascular diseases, 

metabolic syndrome, mental distress, depression, which 
all contribute to the disease burden [7-10]. 
Psoriasis also places a substantial economic burden on 
both patient and society [11, 12]. Psoriasis patients are 
more likely to require urgent care, have greater hospi-
talization rates and more frequent outpatient visits, and 
incur greater costs than other patients [13]. In addition, 
comorbidities result in higher overall pharmacy and 
medical costs [14]. The financial burden of this disease 
in the USA has been estimated to be as high as $11.25 
billion annually [9]. 
The pathogenesis of psoriasis involves autoimmune, ge-
netic and environmental factors. In addition, the vitamin 
D altered pathway may play a role in the pathogenesis of 
psoriasis since the skin acts as both a site of its biosyn-
thesis and a target organ for its activity [15, 16].
Deficiency of the active form of vitamin D was hypoth-
esized to be implicated in the onset of psoriatic plaques 
and, for this reason, drugs based on vitamin D and its 
analogues have been used as standard therapy for de-
cades [17, 18].
Recently, therapies based on biotechnological drugs have 
been developed; their action is directly performed against 
specific parts of the immune system associated with pso-
riasis without altering the serum levels of vitamin D.
The biosynthesis of vitamin D requires that ultraviolet 
solar rays penetrate the skin and transform 7-dehydro-
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cholesterol into pre-vitamin D, which is rapidly convert-
ed to vitamin D. 
Vitamin D is transported to the liver by Vitamin D Binding 
Protein (DBP), where it undergoes a first hydroxylation 
of carbon 25 thus forming 25 hydroxyvitamin D (25(OH)
D) which is the major circulating form of vitamin D and 
whose serum levels are commonly used for the evalua-
tion of vitamin D status. [19]. The 25(OH)D can be found 
for about 85-90% bound with high affinity to DBP, for 
10-15% weakly bound to albumin and less than 1% ex-
ists in free form, which is able to perform physiological 
functions; the sum of free and albumin-bound vitamin D 
represents the bioavailable vitamin D [20].
Several studies have shown that the serum levels of 
25(OH)D were significantly lower among patients with 
psoriasis compared to healthy controls  [21-23]. How-
ever this association was often unclear because it took 
into account the plasma level of total 25(OH) vitamin D 
which is affected by numerous individual, genetic, en-
vironmental and physiological factors which result in a 
wide variability in the general population.
The level of vitamin D could be more significant if the 
free form were detected, since it is independent of con-
founding factors and much better correlates with some 
pathological conditions. However, in most of the pub-
lished studies the dosage of free 25(OH)D was carried 
out by indirect and low accurate methods. Moreover, 
there are no current studies on the measurement of this 
parameter in psoriasis patients.
A cross-sectional study was performed to assess the as-
sociation between chronic plaque psoriasis and serum 
level of free 25(OH)D, detected by a direct analytical 
method.
The levels of total vitamin D, bioavailable vitamin D and 
other metabolic parameters whose homeostasis is regu-
lated by vitamin D were also evaluated either in psoria-
sis patients and in healthy controls.

Methods

Study design
The study was performed in a three-months period (Jan-
uary-March 2018) in order to avoid the variability of vi-
tamin D levels due to seasons.
The patients were recruited from the 128 subjects di-
agnosed with chronic plaque psoriasis who, during the 
study period, went to the Psoriasis Centre of the Der-
matology Unit of the Vito Fazzi General Hospital in 
Lecce for a check-up. The healthy controls were health-
care workers of the hospital who voluntary accepted 
to participate in the study after an informed invitation. 
Information about age, sex, drugs or any phototherapy 
treatments of subjects were obtained from their medical 
records and were used to select the individuals eligible 
for the study. 
All participating subjects had to be at least 18 years 
old and of Caucasian race. In addition, for patients the 
following criteria of inclusion were set: a clinical di-

agnosis of chronic plaque psoriasis (lasting at least 6 
months) regardless of the actual score of the Psoriasis 
Area and Severity Index (PASI), the absence of sys-
temic or topical anti-psoriasis treatments, including 
phototherapy and/or topical vitamin D derivatives, for 
at least 3 months before the study investigations. The 
only systemic treatment allowed was the therapy with 
biotechnological drugs. Patients with other types of 
psoriasis (guttate psoriasis, erythrodermic and pustu-
lar), those with concomitant inflammatory bowel dis-
ease (i.e. Crohn’s disease and ulcerative colitis) and 
those receiving therapeutic interventions that could 
affect the status of vitamin D, including bisphospho-
nates, systemic corticosteroids, vitamin D and calcium 
supplements were also excluded. The subjects recruited 
as controls were free from current or previous patholo-
gies, did not take vitamin D or calcium supplements 
and were not subjected to phototherapy.
Overall, after exclusion of not eligible subjects, seventy-
two patients and forty-eight controls were included in 
the study. 
The measurement of analytical parameters was per-
formed on blood samples taken from patients who are 
subjected to the laid down checks for their pathology 
and from healthcare workers who routinely undergo 
health surveillance. Each subject, after being informed 
about the research purposes, gave his/her consent for 
processing personal data and the execution of the ana-
lytical investigations provided by the present study. 
Data regarding anthropometric measurements (weight 
and height) from both patients and controls, taken ac-
cording to World Health Organization (WHO) recom-
mendations [24], were used to calculate the body mass 
index (BMI) (weight [kg]/height [m]squared). 
The study was conducted in compliance with Helsinki 
Declaration and with the Italian Laws concerning the 
rights of the study participants. 

PASI score
The most frequently adopted measure to define the se-
verity of skin involvement is the Psoriasis Area and Se-
verity Index (PASI), a numerical index that combines the 
extension of the damage with other clinical signs [25]. 
This index is based on the quantitative assessment of 
three typical signs of psoriatic lesions: erythema (E), in-
filtration (I), and desquamation (D), on a scale of 0-4, 
combined with the skin surface involved (A = affected 
area), which is divided in four separate body areas: head 
(h), trunk (t), and upper (u) and lower extremities (l). To 
calculate PASI, the formula is: 

0,1 (Eh + Ih + Dh) Ah + 0,2 (Eu + Iu + Du) Au + 0,3 (Et 
+ It + Dt) At + 0,4 (El + Il + Dl) Al

A numerical value is given to the extent of the lesions in 
each area: 1 =  < 10%; 2 = 10-30%; 3 = 30-50%; 4 = 50-
70%; 5  =  70-90%; and 6  =  90-100%. E, I and D are 
assessed according to a five‐point scale (0 = no symp-
toms; 1 = slight; 2 = moderate; 3 = marked; and 4 = very 
marked) to obtain a final value between 0 and 72. 
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Measurement of analytical parameters
After sampling, blood was promptly centrifuged (3000 
rpm at 4°C for 10 minutes) and serum was immediately 
stored at -80°C until the measurement of the analytical 
parameters. Blood samples from both patients and con-
trols were dosed in a single analytical session carried out 
in the Clinical Pathology Unit of the Vito Fazzi General 
Hospital in Lecce and the following parameters were 
assessed: total 25(OH)D, free 25(OH)D, parathyroid 
hormone (PTH), albumin, calcium, phosphorus; the bio-
available 25(OH)D was calculated on the basis of total 
25(OH)D and albumin levels and the albumin affinity 
constant for vitamin D  [26]. The laboratory uses stan-
dard operating procedures, carries out the required inter-
nal quality controls and participates in external quality 
checks for all the services provided.
The method used to measure the free 25(OH)D is de-
scribed in the following section.
For the total 25(OH)D measurement was used Abbott 
Architect 25-OH D reagent on i2000 Architect analyz-
er (Abbott Laboratories, Abbott Park, IL 60064 USA) 
with a chemiluminescent competitive delayed phase 
immunoassay (Chemiflex) standardized according to 
the NIST SRM 2972 (National Institute of Standard & 
Technology Standard Reference Material 2972).
PTH 1-84 measurement was performed with a two-step 
chemiluminescent immunoassay on DiaSorin LIAISON 
XL analyzer (DiaSorin, Stillwater, Mn, USA). 
Albumin was measured with an immunoturbidimetric 
method (Roche Tina-quant Albumin) standardized using 
reference material ERM-DA470k/IFCC of the IRMM 
(Institute for Reference Materials and Measurements) 
on Roche/Hitachi Modular P analyzer (Roche Diagnos-
tic GmbH, Mannheim, Deutschland). The same analyzer 
was also used to measure calcium and phosphorus levels 
with a spectrophotometric method, respectively Roche 
CA2 and Roche Phosphate inorganic ver.2. 

Measurement of free 25(OH)D
The measurement of free 25(OH)D was performed with 
a direct quantitative immunoassay on a microplate de-
veloped by Future Diagnostics Solutions (Wijchen, The 
Netherlands), based on patented monoclonal antibodies 

from DIAsource ImmunoAssays (Louvain-la-Neuve, 
Belgium). Briefly, calibrators, controls and samples 
diluted 1:10 were transferred into the microplate wells 
coated with the anti-vitamin D antibody and incubated 
for 90 min at 37°C with shaking at 650 RPM. After 
washing, 100 µL of biotinylated 25(OH)D were added 
to each well and the plate was incubated for 30 min at 
37°C with shaking at 650 RPM and washed again. Then, 
a 100 µL aliquot of the streptavidin-peroxidase reagent 
was added to the wells and further incubated for 20 min 
at 37°C with shaking at 650 RPM. In the next step, the 
plate was washed, added with 100 µL of tetramethylb-
enzidine and incubated for 15 min at room temperature, 
stationary and protected from light. Finally, 100 µL of 
HCl 1 M were added to stop the reaction and the absorb-
ance was read on the spectrophotometer at a wavelength 
of 450 nm. According to the producers, this test has a 
sensitivity of 0.5-1.0 pg/mL. 

Statistical analysis
All data were entered into a Microsoft Excel database 
and statistically processed using MedCalc Software ver-
sion 14.8.1 (MedCalc Software bvba, Ostend, Belgium). 
The chi-square test was used to detect any difference in 
the distribution of female and male subjects among pa-
tients and controls; while the t-student test was used for 
age and BMI. For all analytical parameters (dependent 
variable) estimated marginal means (EMM), standard 
error (SE) and 95% confidence interval (CI), after ad-
justment for age, sex and BMI, were calculated within 
the two considered groups by analysis of covariance. In 
all cases, differences were considered significant when 
p < 0.05.

Results

The study population consisted of 72 patients affected 
by psoriatic plaque disease (41 males and 31 females) 
and 48 controls (22 males and 26 females) (Tab. I). On 
average patients were 50.5  ±  13.0 years old and con-
trol 50.0 ± 12.9 years old. The BMI average value was 
27.8 ± 5.98 kg/m2 for patients and 25.4 ± 5.45 kg/m2 for 
controls (p = 0.024). PASI score calculated for cases was 

Tab. I. Descriptive characteristics of patients and controls. 

Variables
Unit of 

measure
Patients 
(n = 72)

Controls 
(n = 48)

p-values

Age Average ± DS 50.5 ± 13.0 50.0 ± 12.9 0.846*
Sex Male N (%) 41 (56.9%) 22 (46%) 0.233**

Female 31 (43%) 26 (54%)
BMI Kg/m2 ± DS 27.8 ± 5.98 25.4 ± 5.45 0.024*
PASI Score ± DS 1.88 ± 3.34 0 -
Drugs Ustekinumab N (%) 32 (43.7%) 0 -

Adalimumab 11 (16.6%) 0 -
Etanercept 14 (18.7%) 0 -
Secukinumab 9 (12.5%) 0 -
Golimumab 6 (9%) 0 -

*Differences between groups evaluated by Student t-test; ** differences between groups evaluated by chi square test.
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on average 1.88 ± 3.34. Patients involved in the study 
were treated only with biotech drugs, among which 
Ustekinumab was the most used (43.7%). 
The measurement of analytical parameters showed 
that in patients the serum concentration of Total and 
Free 25(OH)D was on average 22.781 ± 11.410 ng/ml 
and 5.487 ± 2.238 pg/ml respectively while in controls 
25.692 ± 7.482 ng/ml and 6.642 ± 2.379 pg/ml. 
The estimated marginal mean (EMM), adjusted for 
age, sex and BMI, of Total 25(OH)D in patients 
was 23.051  ±  1.195 ng/ml while in controls was 
25.286  ±  1.473 ng/ml (Tab.  II). However, differences 
seemed to be not significant (p  >  0.05). Overall, 58 
(80,5%) patients and 36 (75,0%) controls (p  <  0.05) 
had a level of total 25(OH)D lower than the reference 
threshold of 30 ng/ml (not in table). Also the bioavail-
able 25(OH)D was detected lower, with non-significant 
differences, among patients respect to controls. Instead, 
significant differences (p <  0.05) were observed for the 
free 25(OH)D, whose concentration appeared lower 
in patients (EMM 5.526 ± 0.271pg/ml; 95% CI 4.989-
6.063) compared to controls (EMM 6.776 ± 0.271 pg/
ml; 95% CI 6.115-7.437).
PTH, albuminemia, calcemia and phosphoremia showed 
similar levels both for patients and controls.

Discussion

This study evaluated serum concentration of free 25(OH) 
vitamin D by a direct immunoassay method in a group 
of patients with chronic plaque psoriasis compared to a 
control group. Bioavailable and total 25(OH) vitamin D 
as well as other metabolic parameters, whose homeosta-
sis is regulated by vitamin D, were also evaluated.
The results showed that the level of free 25(OH)D was 
significantly lower in patients compared to controls, 
while total and bioavailable 25(OH)D levels appeared 
lower but not significantly. The other parameters were 
similar in the two study groups. 
In addition, most of subjects (78.3%) exhibited a level 
of total vitamin D lower than the value of 30 ng/ml ac-

cepted as the reference threshold to define the vitamin D 
deficiency. In this case, the proportion of subjects with 
vitamin D deficiency was higher among patients with 
psoriasis than healthy controls.
Many studies compared serum level of vitamin D in 
psoriasis patients with corresponding controls and found 
that the former had significantly lower serum concentra-
tions of 25(OH)D [27, 28]. In addition, the prevalence 
of subjects with high deficiency of vitamin D (serum 
25(OH)D levels  < 20 ng/mL) was found to be higher 
in psoriasis patients (57.8%) than in healthy controls 
(29.7%) (p  < 0.001) [21]. Similar results were obtained 
in our study where the prevalence of 25(OH)D lev-
els  < 20 ng/mL was 51.4% among patients and 22.9% 
among controls.
Although it is not the most active metabolite, the con-
centrations of total 25(OH) vitamin D in the serum are 
currently routinely used in clinical practice to assess vi-
tamin D status [20]. To date, no studies compared serum 
free 25(OH)D levels in psoriasis patients with healthy 
subjects.
Due to the wide variability of total 25(OH)D, several 
studies agree that free 25(OH)D is more significant in 
assessing vitamin D levels, especially when there are 
physiological or pathological alterations  [20]. In fact, 
liver functions, estrogens, kidney functions and genetic 
background as well as environmental exposure, might 
influence total circulating vitamin D levels. Moreover, 
diseases or conditions that affect the synthesis of DBP 
or albumin have a huge impact on the amount of total 
25(OH)D. DBP and albumin are synthesized in the liver, 
therefore people with an impairment of liver functions 
have alterations in their total vitamin D concentrations, 
while free 25(OH)D levels remain mostly constant [29]. 
Estrogens stimulate the synthesis of DBP and this ex-
plains why total vitamin D concentrations are higher 
during pregnancy as compared to non-pregnant women, 
while the concentrations of free 25(OH)D remain similar 
in both groups of women [30]. The vitamin D-DBP and 
vitamin D-albumin complexes are filtered through the 
kidney, hence acute and chronic kidney diseases charac-
terized by a tubular damage, are associated with a loss of 

Tab. II. Estimated margin means (EMM) ± standard error (SE) and 95% confidence interval (CI) of serum analytical parameters after adjustment 
for age, sex and BMI among patients affected by psoriasis and controls.

Variables Groups EMM ± SE 95% CI p-values

Total Vitamin D (ng/ml)
Patients
Controls

23.051 ± 1.195
25.286 ± 1.473

20.684-25.418
22.369-28.203

0.2477

Free Vitamin D (pg/ml)
Patients
Controls

5.526 ± 0.271
6.776 ± 0.271

4.989-6.063
6.115-7.437

0.0049

Albuminemia (g/dl)
Patients
Controls

4.146 ± 0.041
4.197 ± 0.050

4.065-4.227
4.098-4.297

0.4379

Calcemia (mg/dl)
Patients
Controls

9.665 ± 0.068
9.614 ± 0.083

9.531-9.799
9.449-9.780

0.6409

Phosphoremia (mg/dl)
Patients
Controls

3.570 ± 0.076
3.728 ± 0.093

3.420-3.720
3.543-3.913

0.1969

PHT (pg/ml)
Patients
Controls

22.539 ± 1.030
22.633 ± 1.269

20.500-24.579
20.120-25.147

0.9549

Bioavailable Vitamin D 
(ng/ml)

Patients
Controls

2.232 ± 0.128
2.522 ± 0.158

1.979-2.486
2.210-2.834

0.1613
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vitamin D-DBP complexes in the urine [31, 32]. Finally, 
the gene encoding DBP protein is highly polymorphic in 
different human racial groups [26, 33].
To improve accuracy and precision of vitamin D mea-
surements, free vitamin D could be measured, because 
it is independent of these confounding factors and thus 
are much better correlated with pathological conditions, 
particularly, with liver, kidney, tumor, and allergic dis-
eases as well as in pregnancy [20]. Findings of this study 
showed that free 25(OH)D is also related to chronic 
plaque psoriasis.
In addition, the thresholds set to identify the “normal” 
level of circulating total vitamin D as well as its defi-
ciency  [34] are often controversial, therefore, many 
authors agree that a different set of normal values for 
total vitamin D should be developed considering all 
confounding factors. This is also confirmed by the large 
amount of people who has lower levels of total 25(OH)
D in respect of the threshold of 30 ng/ml established to 
indicate the vitamin D deficiency [35, 36].
From a methodological point of view, free 25(OH)D 
concentrations can be either measured directly or calcu-
lated based on total 25(OH)D, DBP, and albumin serum 
levels [37, 38]. 
The indirect method is the most used. However, it presents 
several problems. The weakness of the calculation meth-
od is its relative inaccuracy due to many factors included 
into the formula. For instance, the binding constants for 
DBP are known to vary depending on several physiologic 
and pathologic conditions (for example, in pregnancy or 
in hyperlipemic conditions, when the binding capability 
of DBP to vitamin D metabolites can be lowered, since 
DBP may bind fatty acids as well) [38-42]. 
Free vitamin D levels obtained by calculation were re-
ported to be overestimated compared to directly mea-
sured vitamin D concentrations  [38]. A direct free 
25(OH)D measurement can be performed either by cen-
trifugal ultrafiltration or by a recently established immu-
noassay method (ELISA). However, centrifugal ultrafil-
tration did not become commonly used due to its high 
costs and technical difficulties in application [39]. 
ELISA kit for a direct measurement of free 25(OH)D in 
serum, such that used in our study, is instead characterized 
by ease of use, cost-effectiveness and sensitivity [43]. 
However, it is important to underline that the direct mea-
surement of free 25(OH)D by immunoassay method 
was sometimes reported to have a lower affinity to the 
vitamin D2 metabolite compared to vitamin D3 (from 
60% [42] to 77% [43]), which might result in underesti-
mation of real values of free 25(OH)D. 
This study has various strengths. To our knowledge, 
this is the first study concerning the association of free 
25(OH)D with chronic plaque psoriasis. In addition, the 
methodology used for the detection of free 25(OH)D is 
innovative since it was carried out by a recently estab-
lished commercially ELISA kit.
This study has some limits too. First, the control group 
could be few representative of the general population, 
since it consisted of healthcare workers recruited in the 
same hospital where the patients were treated. Second, 

the model used to assess the association between free 
25(OH)D and psoriasis took into account only few fac-
tors, while many other variables could influence that 
relation (i.e. nutrition, work, physical activity, sun ex-
posure, etc.). 
Therefore, a lot of work still remains to be done in order 
to overcome those limits and clearly establish the rela-
tionship between free 25(OH)D and disease. It would be 
interesting to select a cohort of patients and follow the 
temporal trend of free 25(OH)D levels in respect of the 
disease status, therapy, seasonality, lifestyles and indi-
vidual characteristics. 

Conclusions

Patients affected by chronic plaque psoriasis exhibited a 
lower serum level of free 25(OH) vitamin D than healthy 
controls. In addition, this parameter seemed to be more 
sensitive than total and bioavailable vitamin D to identity 
abnormalities in vitamin D pathways in chronic plaque 
psoriasis patients.
The direct detection of free 25(OH)D by immunoassay 
method could represent a useful tool to assess vitamin D 
status and identify a risk condition associated with the 
onset of chronic plaque psoriasis.
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