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Dear Editor,
The COVID-19 pandemic has been a social, economic 
and sanitary challenge, which has taken a great toll on all 
Health Systems [1]. Dermatology clinics were not spared 
by the pandemic, suffering a dramatic slowdown in most 
activities, including prevention, follow-up, non-essential 
procedures and education [2]. 
With the reopening of outpatient services, a new 
challenge was posed by the risk of SARS-CoV-2 
transmission from asymptomatic or newly infected 
individuals, which are known to be still able to spread 
the virus  [3]. However, it appeared that the benefit of 
resuming routine clinical activities would outweigh the 
risk of potential infections.
Between January and March 2021, our dermatologic 
clinic promoted a screening campaign directed to 
both patients and healthcare personnel based on rapid 
antigen-testing ICOV-502. Compared to the real-time 
RT-PCR test, rapid antigen-testing offers advantages 
in terms of time and cost, while still guaranteeing 
high specificity (relative specificity 98.3%) and high 
sensitivity (relative sensitivity 85.0%), as stated by the 
manufacturer Citest Diagnostics Inc.
A triage area was instituted, in which patients were tested 
and waited for the time needed to process the samples. 
Appropriate social distancing and correct use of face 
masks were enforced in the triage area. After a negative 
test result, patients were allowed in the consulting rooms 
upstairs. Preventative measures were still adopted in the 
entire clinic.
The study has been approved by the ethics committee 
(protocol DERM SARS-CoV-2, 25 January 2021). 
Informed consent was obtained by all participants.
A total of 635 subjects were recruited, of whom 356 
(56.1%) were females and 279 (43.9%) were males. 
The average age was 54. A total of 514 subjects, 299 
females (58.2%) and 215 males (41.8%), agreed to be 
enrolled in the study. The average age was 54. A total of 
121 subjects, 57 females (47.1%) and 64 males (52.9%) 
refused to be enrolled and were not tested. The average 
age was 53.
Only 1 of the 514 tests was positive for COVID-19. 
The COVID-19 positive patient was immediately 
dismissed from the clinic and referred to the local 
health department. The patient’s family members were 
preventatively isolated and subsequently tested negative.

The incidence of COVID-19 infection among the tested 
subjects was thus very low (0.002%). This confirms the 
findings of other studies [4, 5].
However, 19.1% of the recruited subjects refused to 
be tested. This data reflects the relatively widespread 
hesitancy towards testing already documented among 
the general public [6]. 
Many of those who declined the test justified their 
refusal with fear of testing positive. This is clearly an 
attempt to avoid the consequences of a positive result 
and, considering the average age of the subjects, it is 
likely that such consequences may be related to work 
and finance. Moreover, we found that male patients 
were more likely to refuse to be tested (p = 0.0324). In 
accordance to the previous observations, this might be 
justified by the fact that 32.4% of Italian families with 
children have a man as the sole breadwinner [7].
In conclusion, widespread testing may be a useful tool to 
lower the risk of virus spreading and to rapidly uncover 
and control COVID-19 outbreaks in outpatient clinics. 
However, the effectiveness of screening campaigns may 
be limited by testing hesitancy. 
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Introduction

The novel Coronavirus (2019-nCoV), known as 
Severe Acute Respiratory Syndrome Coronavirus 2 
(SARS-CoV-2), responsible for Coronavirus Disease 
2019 (COVID-19), originated in Wuhan, Hubei province, 
in China at the end of 2019  [1]. COVID-19 rapidly 
spread around the world and, on March 11, 2020, the 
World Health Organization (WHO) declared this disease 
pandemic [2].
The clinical spectrum of infection can be seen in 
COVID-19 patients ranging from asymptomatic to 
severe disease with pneumonia, respiratory failure, acute 
respiratory distress syndrome (ARDS), and sepsis [3, 4]. 
The pandemic has caused the death of more than 6.7 
million people out of approximately 664 million infected 
as of 25 January 2023 [5].
Most patients with severe or critical symptoms require 
hospitalization. Substantial differences in length of stay 
(LoS) in the hospital and the mortality of patients with 
COVID-19 have been reported worldwide; the results of 
a recent systematic review showed that the mean LoS 
in hospital was 14.49 days, with 13 days as the median 

and minimum and maximum hospital LoS reported of 
3.5 and 53.8 respectively  [6]. Another study showed 
that among Intensive Care Unit (ICU) admissions, the 
median stay ranged from 5 to 19 days. Furthermore, the 
LoS of patients discharged alive was longer than those 
who died in the hospital [7].
However, the duration varies depending on several factors 
such as the patient’s age, comorbidities, availability, and 
accessibility to health services [6, 7].
The global mortality rate among hospitalized COVID-19 
patients was around 18%, although with notable 
differences between countries  [8,  9]. The mortality 
risk among ICU admitted patients was higher than that 
among non-ICU patients [9].
Chronic conditions such as hypertension, cardiovascular 
disease, type-2 diabetes, respiratory disease, cancer, and 
renal disease were the most prevalent underlying causes 
among hospitalized patients with COVID-19 [10, 11].
Since the first reports on COVID-19, older age, and 
comorbidity were identified as risk factors for death 
among COVID-19 patients [12-15]. Some investigations 
have reported that pre-existing chronic conditions, such 
as type-2 diabetes, Chronic Obstructive Pulmonary 
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Summary

Introduction. The Coronavirus disease 2019 caused by a new 
Coronavirus (SARS‑CoV‑2) throughout the pandemic period has 
been characterised by a wide spectrum of clinical manifestations, 
courses, and outcomes. In particular, most patients with severe 
or critical symptoms re‑quired hospitalization. The demographic 
and clinical characteristics of patients upon admission to the 
hospital, as well as pre‑existing medical conditions, seem to have 
affected the clinical out‑come. Predictive factors of inauspicious 
outcome in non‑Intensive Care Unit hospitalized patients were 
investigated.
Methods. A retrospective, single‑centre, observational study of 
239 patients with confirmed COVID‑19 disease admitted during 
the first waves of the pandemic to the Infectious Disease Operative 
Unit of a hospital in Southern Italy was conducted. Demographic 
characteristics, under‑lying diseases, and clinical, laboratory, 
and radiological findings were collected from the patient’s medi‑
cal records. Information about in‑hospital medications, days of 
admission, and out‑come were also considered. Inferential statis‑
tical analysis was performed to evaluate the association between 

patients' characteristics upon hospital admission and during in‑
hospital length of stay and death.
Results. Mean age was 67.8 ± 15.8 years; 137/239 (57.3%) 
patients were males, and 176 (73.6%) had at least one comorbid‑
ity. More than half of patients (55.3%) suffered from hypertension. 
The length of stay in hospital was 16.5 ± 9.9 days and mortal‑
ity rate of 12.55%. In multivariable logistic regression analysis, 
predictors of mortality of COVID‑19 patients included age (OR, 
1.09; CI, 1.04‑1.15), Chronic Kidney Disease (OR, 4.04; CI, 
1.38‑11.85), and need of High Flow Oxygen therapy (OR, 18.23; 
CI, 5.06‑65.64).
Conclusions. Patients who died in the hospital had shorted length 
of stay than that of the surviving patients. Older age, pre‑existent 
chronic renal disease and need of supplemental oxygen repre‑
sented independent predictors of mortality in patients hospitalized 
in non‑Intensive Care Unit with COVID‑19. The determination of 
these factors allows retrospectively a greater understanding of the 
disease also in comparison with the successive epidemic waves.
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Disease (COPD), heart, liver, and kidney disease, 
hypertension, obesity, cancers have been associated 
with ICU admission and death, as well as high serum 
levels of Interleukin-6 (IL-6), C-Reactive Protein (CRP), 
and D-Dimer have also been identified as independent 
factors for predicting COVID-19 severity, and in-hospital 
mortality [16-19].
This study aimed to describe the demographics and 
clinical features in a cohort of hospitalized COVID-19 
patients in a non-ICU Unit and identify the risk factors 
associated with mortality.
Information about in-hospital medications and 
laboratory findings were also considered and the risk 
factors associated with COVID-19 related death in this 
group of non-ICU hospitalized patients were evaluated.

Methods

Study population
In this retrospective, single-center, observational 
study, patients with SARS-CoV2 infection admitted 
to the Infectious Disease Operative Unit (OU) of Vito 
Fazzi Hospital, Lecce, Italy, between March 1, 2020, 
and December 31, 2020, were considered. Diagnosis 
of COVID-19 was established by real-time Reverse 
Transcriptase-Polymerase Chain Reaction (RT-PCR) 
assay on nasopharyngeal swabs. Demographic 
characteristics, underlying diseases, and clinical, 
laboratory and radiological findings were collected from 
the patients’ medical records upon admission to the OU. 
Obesity, type 2 diabetes, hypertension, heart disease, 
Chronic Kidney Disease (CKD), dialysis and cancer were 
the pre-existing comorbidities investigated. The following 
laboratory data were recorded: Arterial partial pressure of 
oxygen (PO2): Fraction of inspired oxygen (FiO2) ratio, 
IL-6, CRP, D-Dimer and Glomerular Filtration Rate 
(GFR). Data on medications, high-flow oxygen therapy, 
LoS in hospital and outcome were also collected.
This research was approved by the Ethics Committee 
of the Health Local Unit of Lecce (Report n. 57 of 
22, January 2021) and conducted in accordance with 
the Helsinki declaration. The informed consent was 
retrospectively obtained from participants if possible.

Statistical analysis
Continuous variables were expressed as mean ± standard 
deviation (SD) and categorical variables as frequency 
and percentage. Comparison between continuous 
variables was performed using independent samples t 
test and between categorical variables using chi-square 
test or fisher exact test, as needed.
Univariate and multivariate logistic regression analyses 
were performed to determine the independent risk factors 
associated with mortality. Variables emerging from 
univariate analysis with p-value  <  0.05 were included 
in the multivariate analysis. Statistical calculations 
were performed by MedCalc software, version 14.8.1 
(MedCalc Sofware Ltd, Ostend, Belgium).

Results

A total of 239 consecutive patients diagnosed with 
COVID-19 were admitted to the Infectious Disease Unit 
of “Vito Fazzi” Hospital, Lecce, Italy, between March 1, 
2020, and December 31, 2020. Clinical characteristics 
and outcome of patients are described. Mean age was 
67.8 ± 15.8 years; 137/239 (57.3%) patients were males, 
and 176 (73.6%) had at least one chronic comorbidity. 
More than half of patients (55.3%) were suffered by 
hypertension.
The majority of patients (81%) did not need high flow 
oxygen therapy and, 164/239 (68.6%) patients had 
interstitial pneumonia with ground glass patterns.
The mean LoS in the hospital was 16.5 ± 9.9 days and the 
overall in-hospital mortality rate was 12.55% (30/239).
Almost all patients, 225/239 (94.1%) received 
Low-Molecular Weight Heparin (LMWH) and a total of 
191/239 (79%) patients received combination therapy 
with dexa-methasone (DEX) and UFH. On the basis 
on clinical judgment and high IL-6 levels, five patients 
were treated with tocilizumab (TL) double dose. 48/239 
(20.1%) patients received remdesevir (RDV) (Tab. I).
From the comparison between Survivors and 
Non-Survivors patients, those who died were older, 
with significant difference between the two groups 
(p < 0.0001) and more likely to have a history of CKD 
(p < 0.0001) or dialysis (p = 0.044).
Concerning the laboratory findings, the 36.7% of 
Non-Survivors patients had PO2/FiO2 < 200 compared 
to the 17.7% of Survivors, with a significant difference 
(p = 0.029) between the two groups.
Kidney function assessed as GFR was also significantly 
different (p < 0.0001) between the two groups; with a 
lower value (39.9 ± 21.3 mL/min) among dead patients 
compared to those discharged alive from the hospital 
(68.9 ± 23.1 mL/min).
Finally, the mean LoS in the hospital of patients who 
died was 10.5 ± 7.7 days and of those survived 17.4 ± 9.8 
days, with a significant difference (p = 0.0003) between 
the two categories (Tab. I).
Univariate logistic regression analysis, shown in Table II, 
revealed a significant association between in-hospital 
mortality and age of patients, CKD (p  <  0.0001), 
PO2/FiO2 < 200 (p < 0.05), high flow oxygen therapy 
(p  <  0.0001) and more than two comorbidities 
(p < 0.001). Using multivariate logistic regression, we 
found that age (OR 1.09, 95% CI 1.04-1.5; p < 0.001), 
CKD (OR 4.04, 95% CI 1.38-11.82; p  =  0.01) 
and high-flow oxygen therapy (OR 18.23, 95% CI 
5.06-65.64; p < 0.0001) were significant predictors of 
in-hospital mortality (Tab. II).

Discussion

This retrospective study described the demographic 
characteristics and clinical presentation of a cohort of 
COVID-19 patients hospitalized during the first waves 
of the pandemic in an Infectious Diseases UO, who were 
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Tab. I. Demographic and clinical characteristics of 239 patients with COVID-19 admitted to the Infectious Disease Operative Unit.

Characteristics
Total

(n = 239)
Survivors
(n = 209)

Non‑survivors
(n = 30)

P‑value

Age, years (mean ± SD) 67.8 ± 15.8 65.8 ± 15.6 81.7 ± 8.6 < 0.0001 a

Sex, male N (%) 137 (57.3) 121 (57.9) 16 (53.3) 0.783 b

Age group, years
20-29 N (%) 2 (0.8) 2 (0.96) 0 (0.0)
30-39 N (%) 13 (5.4) 13 (6.2) 0 (0.0)
40-49 N (%) 13 (5.4) 13 (6.2) 0 (0.0)
50-59 N (%) 41 (17.1) 40 (19.1) 1 (3.3)
60-69 N (%) 48 (20.8) 47 (17.1) 1 (3.3)
70-79 N (%) 60 (25.1) 53 (25.4) 7 (23.3)
80-89 N (%) 52 (21.8) 33 (15.8) 19 (63.3)
≥ 90 N (%) 10 (4.2) 8 (3.8) 2 (6.7) < 0.0001 b

No. of comorbidities
None N (%) 63 (26.4) 57 (27.3) 6 (20.0)
1 N (%) 52 (21.8) 51 (24.4) 1 (3.3)
2 N (%) 62 (25.9) 54 (25.8) 8 (26.7)
3 N (%) 43 (18.0) 35 (16.7) 8 (26.7)
> 3 N (%) 19 (7.9) 12 (5.8) 7 (23.3) 0.0015 b

Comorbidities
Obesity N (%) 50 (20.9) 45 (21.5) 5 (16.7) 0.619 b

Type 2 diabetes N (%) 57 (23.8) 47 (22.5) 10 (33.3) 0.756 b

Hypertension N (%) 132 (55.2) 117 (56.0) 15 (50.0) 0.675 b

Heart disease N (%) 79 (33.1) 64 (30.6) 15 (50.0) 0.087 b

Chronic kidney disease N (%) 63 (26.4) 43 (20.6) 20 (66.7) < 0.0001 b

Dialysis N (%) 7 (2.9) 4 (1.9) 3 (10.0) 0.044 c

Cancer N (%) 13 (5.4) 11 (5.3) 2 (6.7) 0.670 c

Pneumonia N (%) 164 (68.6) 140 (67.0) 24 (80.0) 0.220 b

LoS (d ± SD) 16.5 ± 9.9 17.4 ± 9.8 10.5 ± 7.7 0.0003 a

Laboratory panel
PO2/FiO2 ratio (mmHg), (mean ± SD) 297.9 ± 105.4 303.5 ± 104.1 259.1 ± 107.6 0.031 a

PO2/FiO2 < 200 N (%) 48 (20.1) 37 (17.7) 11 (36.7) 0.029 b

IL-6 (pg/ml), (mean ± SD) 40.7 ± 117.2 37.9 ± 114.2 65.9 ± 141.3 0.277 a

D-Dimer (mg/ml), (mean ± SD) 2782.6± 6048.9 2734.7 ± 6246.8 3140.0 ± 4364.3 0.666 a

CRP (mg/dl), (mean ± SD) 51.8 ± 50.5 49.0 ± 48.0 72.5 ± 63.7 0.070 a

GFR (mL/min), (mean ± SD) 65.3 ± 24.8 68.9 ± 23.1 39.9 ± 21.3 < 0.0001 a

Respiratory support
None N (%) 192 (81.0) 181 (87.0) 11 (37.9)
High flow oxygen therapy N (%) 45 (19.0) 27 (13.0) 18 (62.1) < 0.0001 b

Treatment
HCQ N (%) 59 (24.7) 51 (24.4) 8 (26.7) 0.966 b

LPV N (%) 42 (17.6) 36 (17.2) 6 (20.0) 0.008 b

UFH N (%) 225 (94.1) 197 (94.3) 28 (93.3) 0.831 b

DEX N (%) 194 (81.2) 171 (81.8) 23 (76.7) 0.671 b

TL N (%) 5 (2.1) 5 (2.4) 0 (0.0) 1.000 c

RDV N (%) 49 (20.6) 46 (22.1) 3 (10.0) 0.152 c

HCQ + LMWE + LPV N (%) 40 (16.7) 34 (16.3) 6 (20.0) 0.604 b

DEX + LMWE N (%) 191 (79.9) 169 (80.9) 22 (73.3) 0.376 b

DEX + LMWE + RDV N (%) 48 (20.1) 46 (22.0) 2 (6.7) 0.053 c

a Independent samples t-test. b Chi-square test; c Fisher’s exact test. 
LoS: length of hospital stay; PO2: partial pressure of oxygen; FiO2: fraction of inspired oxygen; IL-6: interleukin 6; CRP: C-reactive protein; GFR: glomerular 
filtration rate; HCQ: Hydroxychloroquine; LPV: Lopinavir; LMWE: Low-Molecular Weight Heparin; DEX: Dexamethasone; TL: Tocilizumab; RDV: Remdesivir.

not admitted to the ICU. Large proportion of patients did 
not require high flow oxygen therapy.
We found that in-hospital mortality rate among patients 
diagnosed with COVID-19 was 12.55% with a mean 
LoS in the hospital of 16.5 ± 9.9 days for all patients. 

Patients who died in the hospital had shorted LoS than 
that of the surviving patients. This confirms the evidence 
of other studies, in which LoS of patients discharged 
alive was between 4 and 53 days compared to 4 and 21 
days of patients who died [7].
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The death count in our population is consistent with that 
reported in an Italian multicenter study involving 26 
hospitals representative of national population sample, 
in which the mortality rate was 11.8% [13].
By the multivariate logistic regression analysis, we 
observed that age, high flow oxygen therapy and 
pre-existing CKD were independent predictors of 
in-hospital mortality.
Age is prominent in the literature as a frequently 
reported independent factors associated with in-hospital 
mortality [20].
Our results are similar to data of a cohort of over 17 
million NHS patients that demonstrated that patients 
with reduced kidney function had a very high risk of 
COVID-19 mortality  [21], even higher than that of 
other high-risk factors. In several other international 
studies, it was observed that CKD patients have a higher 
risk of intubation and death  [13,  22,  23]. A possible 
explanation is that patients with CKD have alteration of 
the immune system  [24] and increased concentrations 
of pro-inflammatory cytokines  [25] with a possible 
increase in lung inflammation.
Finally, the need of high flow oxygen therapy was found 
to be the last independent predictor of mortality in 
our cohort, although few patients in our hospital ward 
had used respiratory support. It has been showed that 
respiratory failure and a PaO2/FiO2  <  200 mmHg at 
admission were factors independently associated with a 
higher mortality rate [26].
Xie et colleagues demonstrated that patients with oxygen 
saturation lower than 90% had high risk to die respect 
patient with oxygen saturation more than 90% [27].
Studies comparing the prognosis of patients with PaO2/
FiO2  <  200 requiring mechanical ventilation during 
different waves document that in-hospital mortality did 
not improve during subsequent epidemic waves [28, 29].
This study has several limitations. It is a retrospective 
study from a single center in a limited sample and the 
findings may not be generalizable to other populations.
The data are related to the first pandemic waves that 
present peculiar characteristics compared to subsequent 
epidemic periods due to the lack of knowledge of the 
etiological agent and of the clinical manifestations of the 
disease.
Despite limitations, our results illustrate the effect of 
baseline morbidity factors such as increasing age and 
chronic pathology, particularly chronic kidney disease, 
dialysis, and, more than two comorbidities on the 
mortality of patients with COVID-19.

The differences between the different epidemic waves 
should be the subject of a thorough analysis. The 
comparison between the characteristics of the patients 
treated in the same center in the first and subsequent 
epidemiological waves will be the subject of a subsequent 
study by the same authors.

Conclusions

We identified demographic factors and baseline 
comorbidities as independent predictors of mortality in 
non-ICU hospitalized COVID-19 patients during the first 
epidemic waves when knowledge of the SARS-CoV-2 
was still limited and the outcome associated with the risk 
factors in COVID-19 patients was still partially unknown.
Several chronic comorbidities, complications, and 
demographic variables for COVID-19 mortality were 
recognized. A better understanding of all the factors 
associated with a serious evolution of the disease can 
help to define more effective programs in the clinical 
management and prevention of the disease.
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Introduction

Worldwide, the need to contain the COVID-19 pandemåic 
has led to several measures implemented by the governments 
to control the spread, ranging from simple recommendations 
to forced lockdown measures, as done in Italy. Whatever the 
degree of stringency adopted by the various governments, 
these measures differ widely from usual habits.
Risk perception, knowledge of COVID-19 features, and 
trust in authorities’ decisions may play a crucial role in 
the progression of the disease since they can affect the 
compliance with preventive measures [1, 2]. Evaluating the 
risk perception of the general population is fundamental to 
direct future policy and research about disease outbreaks [3].
Thus, this study aimed to explore the extent and the 
associated factors of risk perception, knowledge regarding 
SARS-CoV2, and perception towards adopted preventive 
measures among the Italian population one year after the 
beginning of the pandemic.

Methods

Between April and May 2021, a cross-sectional study was 

performed among a convenience sample of adults resident 
throughout Italy. The survey was distributed through 
social media and informed consent was obtained from all 
participants. The Ethics Committee of the University of 
Turin approved the protocol. Participants were anonymous 
and received no compensation.
The questionnaire, developed by the researchers based on 
relevant literature [4, 5], was composed of four sections.
In the first part, sociodemographic characteristics 
(e.g. gender, age, occupation, living condition), health 
condition and COVID-19 experience (e.g. having 
contracted SARS-CoV-2, COVID-19 vaccine hesitancy) 
were collected.
The second part explored the knowledge about SARS-CoV-2 
through 44 specific questions about transmission, possible 
symptoms and preventive measures to be implemented. 
The Knowledge Score (KS) was calculated considering 
the percentage of right answers and could assume values 
ranging from 0 to 100%. Higher scores correspond to 
higher knowledge of proposed themes.
The third part measured risk perception: participants 
were asked to express their own worry about contracting 
and transmitting the virus, having severe symptoms and 
having a positive subject between close contacts using 
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Summary

Introduction. After COVID‑19 outbreak, governments adopted sev‑
eral containment measures. Risk perception and knowledge may play 
a crucial role since they can affect compliance with preventive meas‑
ures. This study aimed to explore the extent and the associated factors 
of risk perception, knowledge regarding SARS‑CoV2, and perception 
towards preventive measures among the Italian population.
Methods. A nationwide cross‑sectional study involving adults was 
conducted in April‑May 2021: an online survey was distributed 
through social media. The outcomes were: Knowledge Score (KS) 
(0 to 100%: higher scores correspond to higher COVID‑19 related 
knowledge); Risk Perception Score (RPS) (1 to 4: higher values 
indicate higher concern); Preventive measures Perception Score 
(PPS) (1 to 4: higher values indicate higher confidence). Multivari‑
able regression models were performed.
Results. A total of 1120 participants were included. Median KS was 

79.5% (IQR = 72.7%‑86.4%). Lower education and poor economic 
conditions were negatively associated with the KS. Median RPS was 
2.8 (IQR = 2.4‑3.2). Female gender, sharing house with a fragile per‑
son, suffering from a chronic disease, having a family member/close 
friend who contracted SARS‑CoV‑2 infection were positively asso‑
ciated with the RPS. Median PPS was 3.1 (IQR = 2.8‑3.4). Lower 
educational level was negatively associated with the PPS. Vaccine 
hesitancy was negatively associated with all three outcomes. The 
three scores were positively associated with each other.
Conclusions. Fair levels of knowledge, risk perception and percep‑
tion towards preventive measures were reported. Reciprocal rela‑
tionships between the outcomes and a relevant relationship with 
vaccine hesitancy were highlighted. Further investigations should 
be focused on studying underlying determinants and consequences.
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a 4-point Likert scale (from 1 = “not worried at all” to 
4 = “very worried”).
The last section explored the perception of preventive 
measures through a 4-point Likert scale (from 1 = “not 
useful at all” to 4 = “very useful”): participants were asked 
to express their own opinion regarding the effectiveness 
and usefulness of measures proposed by the Italian Health 
Ministry to prevent the transmission. Such measures 
included several actions: from recommendations of 
cleaning surfaces, washing hands and staying at home if 
symptomatic to implementation of lockdown measures.
Both Risk Perception Score (RPS) and Preventive 
measures Perception Score (PPS) were calculated 
considering mean scores obtained through the 4-point 
Likert scale. Values could range from 1 to 4: higher 
values indicate higher concern and higher confidence in 
preventive measures effectiveness, respectively.

Statistical analysis
The KS, RPS, and PPS were the outcomes of the present 
study, considered as continuous variables.
Multivariable linear regressions were conducted to assess 
the potential role of sociodemographic, health-related 
and COVID-19 experience variables. The covariates 
to be included in the model were selected using a 
stepwise forward selection process, with a univariable 
p-value  <  0.250 as the main criterion  [6]. Results of 
regressions were expressed as adjusted Coefficients 
(adjCoef.) with a 95% Confidence Interval (CI).
For all analyses, Stata software (version 16) was used and 
a p-value < 0.05 was considered statistically significant.

Results

A total of 1120 questionnaires were completed and 
included in the present paper. The median age was 41 
(IQR = 28-54), females were 77% and the majority of the 
sample had a high school diploma or lower educational 
grade (55.1%). Over half of the sample had an occupation 
involving contact with other people (59.0%), 24.7% 
declared to be a healthcare worker/student and 37.4% 
had a family member/close friend working as healthcare 
professionals. Considering professional/education sectors 
other than healthcare, 9.5% declared to work/study in 
Information and Communication Technologies (ICT) 
and 1.4% in journalism. A total of 21.1% declared their 
household economic situation was insufficient/poor.
A small part of the sample declared to suffer from chronic 
disease (18.9%) or live with/be a caregiver of a fragile 
person (21.7%). Only 15.0% contracted the SARS-CoV2 
infection and 25.0% had a family member/close friend 
who contracted the SARS-CoV-2 infection. Finally, 28.5% 
received at least one dose of vaccine while 11.6% of 
respondents were vaccine hesitant, i.e. they had not received 
any dose and had no intention to undergo vaccination.
The median KS was 79.5% (IQR = 72.7-86.4%). It was 
differently distributed across the following subgroups: 
lower education (median 77.3%, IQR  =  70.5-84.1) vs 
higher (81.2%, IQR = 77.3-88.6) (p < 0.001); healthcare 

field (84.1%, IQR  =  77.3-88.6) vs ICT (77.3%, 
IQR = 70.4-84.1) vs journalism (79.5%, IQR = 68.2-84.1) 
vs other sectors (79.5%, IQR = 70.4-84.1) (p < 0.001); 
excellent/adequate household situation (81.8%, 
IQR  =  72.7-86.4) vs insufficient/poor (77.3%, 
IQR = 68.2-84.1) (p < 0.001); family member working 
as an healthcare professional (81.8%, IQR = 72.7-86.4) 
vs no (79.5%, IQR = 70.5-84.1) (p < 0.001); COVID-19 
vaccine hesitant people (72.7%, IQR  =  65.9-79.5) vs 
non-hesitant participants (79.5%, IQR  =  70.5-84.1) 
(p < 0.001).
The median RPS was 2.8 (IQR = 2.4-3.2). Its distribution 
was different across the following categories: women 
(median 3, IQR = 2.6-3.2) vs men (2.8, IQR = 2.4-3.2) 
(p  <  0.001); participants suffering from a chronic 
disease (3, IQR  =  2.6-3.2) vs those who did not (2.8, 
IQR = 2.4-3.2) (p = 0.007); participants who lived with/
were caregivers of a fragile person (3, IQR = 2.6-3.4) vs 
those who did not (2.8; IQR = 2.4-3.2) (p < 0.001).
The median PPS was 3.1 (IQR  =  2.8-3.4). It was 
differently distributed across the following subgroups: 
women (median 3.2, IQR  =  2.8-3.4) vs men (3, 
IQR = 2.7-3.4) (p = 0.007); participants suffering from 
a chronic disease (3.3, IQR = 2.9-3.6) vs those who did 
not (3.1, IQR = 2.8-3.4) (p < 0.001); participants who 
lived with/were caregivers of a fragile person (3.2, 
IQR = 2.8-3.5) vs those who did not (3.1; IQR = 2.8-3.4) 
(p  =  0.010); COVID-19 vaccine hesitant people (3.1, 
IQR  =  2.8-3.4) vs non-hesitant participants (3.2, 
IQR = 2.9-3.5) (p < 0.001).
Table I shows the multivariable models.
Female gender, ICT and other background, being a 
caregiver or sharing house with a fragile person, suffering 
from a chronic disease, having a family member/close 
friend who contracted SARS-CoV-2 infection were 
positively associated with the RPS. Vaccine hesitancy and 
age were negatively associated with the RPS.
Lower educational level and vaccine hesitancy were 
negatively associated with the PPS. Age was positively 
associated with PPS. Considering the relationships between 
the outcomes, the three scores were positively associated.

Discussion

This work aimed to assess risk perception, knowledge 
about SARS-CoV2, and perception towards preventive 
measures and potentially associated characteristics.
Overall, the level of perception and knowledge was good, 
consistently with relevant reviews focused on general 
public knowledge and perceptions  [2,  7]. In addition, 
our findings confirmed the research on the relationship 
between risk perception and gender, health status, and 
experience of COVID-19 [1, 7], as well as the relationship 
between knowledge and educational level or economic 
situation  [7]. Interestingly, the scientific literature has 
been reporting conflicting results about the role of age and 
being a healthcare professional [1, 7], thus suggesting that 
more robust research is needed to investigate these issues.
Remarkably, vaccine hesitancy was associated with all our 
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outcomes. Previous studies also reported higher levels of 
knowledge and risk awareness have been related to a higher 
willingness to be vaccinated against COVID-19  [1,  8]. 
Moreover, especially during the pandemic, the relationship 
between vaccination intention and trust in government, 
which can influence the perception towards the preventive 
measures, has also been highlighted as significant [8].
It should be noted that knowledge, risk perception, 
and perception towards measures were associated with 
each other, underling that they may have common 
determinants and consequences (in addition to the 

above-mentioned reflections on vaccine hesitancy). Also 
these findings are in line with recent works that showed 
that COVID-knowledge, risk perception and positive 
attitudes toward risk reduction rules were linked [1, 9]. 
Overall, we argue that trust towards authorities may 
have a major role in determining perceptions of 
population  [1], especially in this context of crisis, 
and future studies should focus on this relationship to 
identify potentially modifiable factors and develop 
interventions that can have a substantial impact on 
such factors. The monitoring of these issues should be 

Tab. I. Multivariable regression models for: Knowledge Score, Risk Perception Score and Preventive Perception Score.

Variable
Knowledge Score Risk Perception Score Preventive Perception Score

adjCoef. (95% CI) p‑value adjCoef. (95% CI) p‑value adjCoef. (95% CI) p‑value
Age 0.023 (-0.017; 0.062) 0.266 -0.006 (-0.001; -0.005) < 0.001 0.009 (0.007; 0.010) < 0.001
Gender
Man Ref. Ref. Ref.
Woman 1.027 (-0.285; 2.34) 0.125 0.110 (0.040; 0.181) 0.002 0.043 (-0.015; 0.101) 0.142
Education
University or higher Ref. - - Ref.
High school or lower -2.250 (-3.395; -1.105) < 0.001 - - -0.053 (-0.103; -0.002) 0.041
Main occupation involves contact with other people
Yes Ref. - - Ref.
No 0.609 (-0.529; 1.747) 0.294 - - -0.049 (-0.099; 0.001) 0.054
Household economic situation
Excellent/adequate Ref. - - - -
Insufficient/poor -2.122 (-3.507; -0.743) 0.003 - - - -
Family member or close people working as healthcare professional
No Ref. - - - -
Yes 0.803 (-0.355; 1.961) 0.174 - - - -
Sharing a house or taking care of a fragile person
No Ref. Ref. Ref.
Yes 0.102 (-1.220; 1.43) 0.880 0.105 (0.034; 0.177) 0.004 0.010 (-0.049; 0.069) 0.746
Vaccine hesitancy
No Ref. Ref. Ref.
Yes -4.494 (-6.325; -2.662) < 0.001 -0.232 (-0.329; -0.134) < 0.001 -0.261 (-0.340; -0.181) < 0.001
Suffering from chronic conditions
No Ref. Ref. Ref.
Yes 0.112 (-1.323; 1.550) 0.879 0.096 (0.019; 0.173) 0.015 0.028 (-0.035; 0.092)  0.380
Professional sector/education
Health Care Ref. Ref. Ref.
Information and 
Communication 
Technologies

-5.052 (-7.223; -2.881) < 0.001 0.210 (0.097; 0.324) < 0.001 -0.061 (-0.157; 0.035) 0.214

Journalism -7.060 (-11.819; -2.301) 0.004 0.157 (-0.099; 0.415) 0.229 -0.064 (-0.275; 0.147) 0.551
Other -4.583 (-5.956; -3.215) < 0.001 0.164 (0.092; 0.236) < 0.001 -0.066 (-0.126; -0.006) 0.032
Having family members/friends who contracted SARS‑CoV‑2 infection
No  - - Ref. - -
Yes  - - 0.075 (0.007;0.144) 0.031 - -
Having contracted SARS‑CoV‑2 infection
No - - - - Ref.
Yes - - - - -0.019 (-0.086; 0.048) 0.582
Knowledge Score - - 0.003 (0.000004; 0.006) 0.050 0.003 (0.0004; 0.005) 0.021
Preventive Perception 
Score

1.548 (0.253; 2.842) 0.019 0.442 (0.377; 0.507) < 0.001 - -

Risk Perception Score 1.148 (0.088; 2.209) 0.034 - - 0.298 (0.254; 0.342) < 0.001
adjCoef.: adjusted Coefficient; CI: Confidence Interval. Lower educational level, worst economic conditions, vaccine hesitancy, and non-healthcare profes-
sional sector/education were negatively associated with the KS.
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continuous as both the risk perception and the trust have 
been reported to change during the pandemic  [1,  10].
It should be acknowledged that the present study had 
some relevant limitations, such as the cross-sectional 
design, the convenience sampling, and the exclusively 
online data collection.

Conclusions

Our study reported good levels of knowledge, risk 
perception and perception towards preventive measures. 
It also highlighted several associations between these 
issues and sociodemographic characteristics, in addition 
to a relevant relationship with vaccine hesitancy 
and reciprocal relationships between the considered 
outcomes. Therefore, further investigations should 
be focused on studying underlying determinants and 
consequences in order to plan and implement effective 
interventions addressed to subgroups of population that 
have low knowledge and altered perceptions.
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Introduction

As early as 1958, monkeypox virus (MPXV) was 
isolated and identified in monkeys suffering from 
a vesicular disease during their transportation from 
Singapore to Denmark for research purposes [1]. The 
first case of human monkeypox (MPX) was identified 
during the smallpox eradication campaign in the 1970s 
in a 9-year-old child suspected of having smallpox [2] 
and, since then, MPX human cases were identified in 11 
African countries [3, 4] with several thousands of cases 
to date [5], and, hence, these countries are recognized as 
an endemic source of MPX. This led to the emergence 
of two distinct clades of monkeypox virus (MPXV): the 
West African and the Congo Basin, with viruses of the 
latter being the most virulent [6].
MPXV belongs to the genus Orthopoxvirus as it 
is a lipoprotein membrane enveloped double helix 
DNA virus  [3, 4, 7]. It is similar to other viruses of 
orthopoxviruses genus in terms of human infection: 
variola major virus (smallpox virus), cowpox virus 
(vaccinia), and variola minor virus (Variola alastrim) [7]. 
The original source of this virus is wild animals and 

transmission to humans can occur in two pathways: 
animal-to-human pathway (zoonotic transmission in 
endemic countries) and human-to-human pathway (in 
both, endemic and non-endemic countries) [7].
Clinically, MPX is similar to smallpox [8, 9] but 
rather more moderate [10]. They are differentiated 
from each other by swollen lymph nodes in 90% of 
MPX cases [7], specifically in the neck, the groin and 
submandibular areas  [7]. The case fatality ratio of 
monkeypox has historically ranged from 0 to 11% in 
the general population and has been higher among 
young children. In recent times, the case fatality ratio 
has been around 3-6%. [3, 7], mostly within the second 
week of infection  [9]. However, infections with the 
West African type of MPXV, in this current outbreak, 
are rarely fatal and over 99% of infected people are 
likely to survive [10]. The incubation period of MPXV, 
during which symptoms start to appear, is between 
5 to 21 days  [7] and symptoms last from 2 weeks to 
4 weeks. Most of the early symptoms are rather non-
specific ranging between shivers, headaches, fainting, 
backaches, and myodynia, and later to rash, fever, 
restlessness, and lymphadenopathy [7,  9]. Until now. 
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Summary

Introduction. Monkeypox is a currently re‑emerging disease in 
the world and several cases have been detected in Lebanon. For 
this reason, an assessment of the knowledge and attitude of the 
Lebanese population towards monkeypox and smallpox or monk‑
eypox vaccines had to be done. 
Methods. A cross‑sectional study was conducted using a ques‑
tionnaire developed from previous literature among a sample of 
Lebanese residents. It recorded the sociodemographic character‑
istics and comorbidities of the participants and analyzed the pat‑
terns of knowledge and attitudes in Lebanon.
Results. Among 493 participants, it was found that there is a 
generally low knowledge of and an average attitude toward 
monkeypox. However, knowledge is better with higher educa‑

tional levels, COVID‑19 vaccination, and residency in the south 
of Lebanon and poorer with marriage and residency in Beirut. 
Attitude is better in females but poorer with higher educational 
levels. Several other effectors have been devised too. As for vac‑
cination, taking the smallpox vaccine as a proactive measure is 
predicted with previous COVID‑19 vaccination and better atti‑
tude but not in the residents of the north of Lebanon and married 
Lebanese residents. Higher educational levels and a better atti‑
tude were positive predictions of taking the monkeypox vaccine 
whenever it is developed.
Conclusion. This study revealed low level of knowledge and atti‑
tude towards monkeypox and its vaccines, which can be a rich 
resource when proactive measures are developed.
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Smallpox vaccine has been used against MPX due to the 
similarities between their viruses and the likelihood of 
some effect [11].
Confirmed in May 6, 2022, the first cluster of MPX 
outbreak in a non-endemic country was identified in 
the United Kingdom, originated from a British resident 
coming back from an endemic country suggesting a 
cluster of transmission that has gone unnoticed in endemic 
countries [12]. Later in May 21, this disease spread into 
13 non-endemic countries and to 15 in May 22 [13]. As 
of 8th of June, 2022, there was a total of 23.276 cases of 
MPX in countries with no reports of previous encounters 
and only 344 cases in endemic countries  [14], and on 
the 7th of February, 2023, there has been detected 85,645 
confirmed cases in 110 countries [15]. The majority of 
these cases belong to young men between 25 and 35 years 
old, many of which identify themselves as homosexual 
or bisexual [16, 17]. This global outbreak is one of the 
largest in history with large transmission chains from 
endemic to non-endemic countries. 26 cases have been 
reported in Lebanon according to the Centers for Disease 
Control and Prevention (CDC) statistics [14].
Within the coming months, the magnitude of the global 
outbreak will be clarified. This urges a quick and 
proactive action against the monkeypox outbreak, and 
the most important measure to start with is a knowledge 
and attitude (KA) assessment in Lebanon before an 
outbreak emerges as in the United Kingdom.

Materials and methods

Study design and population
A cross-sectional study was carried out among the 
Lebanese population between the 6th of September, 
2022, and the 20th of that same month. Anyone who 
was a resident in any of Lebanon’s six governorates and 
above the age of 18 was eligible to be a part of this study.

Ethical consideration
The study protocol was reviewed and approved by the 
institutional review board of Sahel General Hospital, 
Beirut Lebanon (Reference number: 4/2022). The study 
was conducted in accordance with the Declaration of 
Helsinki. Participants agreed to an informed consent 
and had to answer a yes/no question to confirm their 
willingness to participate in this study with guarantees 
that their anonymity would be preserved. 

Sample size calculation
The minimal sample size required was calculated 
through an online platform called “Raosoft” which 
is a sample size calculator specifically for population 
surveys. Using the population of Lebanon, the required 
sample size was estimated to be 385 for a confidence 
level of 95% and a 5% margin of error. A total of 518 
responses were collected for this study in which data 
collection was closed September 20, 2022; this would 
allow taking missing values into account. 

Data collection
The questionnaire was designed and developed after an 
extensive search throughout the literature for significant 
background information and with the use of previous 
similar surveys. The Google Forms platform was utilized 
for the generation of the survey which was in the Arabic 
language as it is the native language of the Lebanese 
people. The questionnaire was then shared online through 
a link to reach as many people as possible many in 
which it included brief background information, study 
objectives, declarations of confidentiality and anonymity, 
and instructions on how to follow through with the 
questionnaire. The final questionnaire, after editing and 
revision, was divided into the following sections: 
1. sociodemographic characteristics such as age, gender, 

marital status, residency address (governorate), 
level of education, smoking status, family income, 
crowding index, health status, and comorbidities 
among several other characteristics; 

2. the knowledge section was made up of 10 questions that 
would assess the extent of the participant’s knowledge 
of the monkeypox disease. In the absence of specific 
validated scales, it included questions on the mode of 
transmission, symptoms, duration between infection 
and the onset of symptoms, duration of symptoms was 
well as management methods in case of an infection. 
The questions consisted of multiple-choice answers 
with some having more than one correct choice. Each 
correct answer was designated a single point and 
incorrect/don’t know answers were not designated any 
point. As such, the highest knowledge index possible 
was 26, ranging from 0 to 26 with a higher index 
indicating better knowledge. Participants were also 
asked to provide their main sources of information 
regarding monkeypox; 

3. the attitude section consisted of 4 questions including 
the extent of the participant’s concern about getting 
infected, if they think monkeypox will affect their 
daily life, if they consider it to be a serious disease, and 
their perception on the chances of getting infected. 
The scoring was based on a 5-point Likert scale 
(i.e., 1 = strongly disagree, 2 = disagree, 3 = neither 
disagree nor agree, 4 = agree, and 5 = strongly agree) 
with a range of 4 to a maximum of 20. A higher index 
indicated a better attitude toward monkeypox;

4. the practice section included 4 questions specifically 
aimed at the willingness of the participants to receive 
the smallpox vaccine if it was proven effective 
against monkeypox, the willingness to receive a new 
monkeypox vaccine if it was available and how much 
were they willing to pay for both types of vaccines. 
In addition to that, participants were asked if they 
were previously vaccinated against smallpox and 
COVID-19. The willingness to receive a smallpox 
or a new monkeypox vaccine served as a dependent 
variable for bivariate and multivariate analysis in order 
to assess which factors can affect that willingness. 

Statistical analysis
Statistical analysis was performed through the software 
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program SPSS (Statistical Package for Social Sciences) 
version 25.0. Descriptive statistics were reported using 
frequencies and percentages for categorical variables 
and means and standard deviations (SD) for continuous 
variables. Bivariate analysis was performed to assess the 
factors associated with knowledge, attitude, and willingness 
to receive a vaccine. Multivariate regression was also 
used to identify the factors that can impact knowledge 
and attitude indexes as well as the factors that impact the 
willingness to receive a vaccine as the dependent variable. 
Unstandardized B coefficients and their 95% confidence 
intervals (CI) were reported. For all the statistical tests, a 
p-value < 0.05 was considered to be significant.

Results

Sociodemographic characteristics  
and comorbidities of the participants

Socio‑demographics
Out of the 518 responses collected, only 493 were 
included in the analysis as they have passed the 
preliminary requirements of the inclusion criteria. 
Females represented 75.9% of the participants 
compared to only 24.1% male participants. The mean 
age was 24.4  ±  8.44 in which this largest number 
of participants belonged to the age group of 21 to 25 
years with 238 participants representing 48.3% of the 
analysed responses. The majority were single (86%) 
and belonged to the educational level of bachelor’s as 
either undergraduates or degree holders (41.8%). Almost 
two-thirds (64.9%) were unemployed with only 16.4% 
were employees specialized in the healthcare system out 
which 55.6% identified as medical doctors. Family-wise 
measurements showed a high crowding index in about 
half of the participants (49.5%) and a low (0 to 150 US 
dollars) to slightly better (150 to 300 US dollars) total 
income in 54.8% participants. Table I summarizes all of 
the socio-demographic characteristics of the participants. 

Health status and comorbidities
The majority of participants were shown to have 
followed healthy lifestyles. Smoking and drinking were 
only observed in 15% and 8.9% of the participants, 
respectively. Furthermore, only 7.8% identified 
themselves as obese individuals. The presence of 
chronic diseases was shown to be fairly uncommon with 
the most frequent one being chronic lung diseases was 
only marked in 3.4% of respondents. Table II includes 
details these measurements.

Knowledge and attitude towards monkeypox

Description of knowledge and attitude indexes

Knowledge towards monkeypox
Overall, poor knowledge was discovered among the 
participants with a mean index of 12.72 ± 4.83 in which 
the maximum index that could have been achieved was 

26. About 50% of the responders had an index less than 
12, 25% had an index between 12 and 16, and 25% had 
an index higher than 16.
Table III describes the participants responses to the 9 items 
that contributed to the analysis of the knowledge towards 
monkeypox. Asterisks indicated that the answers were 
positive contributors in the calculation of the knowledge 
index. Most of the participants showcased good knowledge 
concerning the origin of this disease spreading as a virus 
(74.8%) and concerning the common continent in which 

Tab. I. Socio-demographic characteristics of the study participants 
(N = 493).

  Frequency Percent

Gender
Male 119 24.1

Female 374 75.9

Age
(in years)

Mean (SD) 24.4 (8.44)
Median 22

Min - Max 18-65

Age
18-20 years 155 31.4
21-25 years 238 48.3
> 25 years 100 20.3

Marital 
status

Not married 424 86.0
Married 69 14.0

Governorate

Beirut 26 5.3
Mount Lebanon 164 33.3

North Lebanon/Akkar 185 37.5
South Lebanon/

Nabatiyeh
55 11.2

Beqaa/Baalbeck 63 12.8

Educational 
level

Elementary school 5 1.0
Baccalaureate 76 15.4

Bachelor degree 206 41.8
Master degree 116 23.5

Doctorate/PHD/
Medical degree

90 18.3

Crowding 
index

Low 142 28.8
Moderate 107 21.7

High 244 49.5

Family total 
income

0 to 150 US dollars 166 33.7
150 to 300 US dollars 104 21.1
300 to 450 US dollars 62 12.6
450 to 600 US dollars 53 10.8
600 to 750 US dollars 13 2.6
750 to 900 US dollars 31 6.3

More than 900 US 
dollars

64 13.0

Employment 
status

I don’t work 320 64.9
I am specialized in 

health care
81 16.4

I work but not in 
health care

92 18.7

Specialty in 
health care

Doctor 45 55.6
Nurse 12 14.8

Pharmacist 4 4.9
Dentist 4 4.9

Physiotherapist 2 2.5
Other 14 17.3
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monkeypox was most spread prior to 2022 and that being 
in Africa (58.6). However, a huge gap of knowledge was 
prominent in the symptoms of monkeypox; 80.1% have 
agreed on fever as one of the symptoms while concerning 
the other symptoms, the participants were not so sure 
about their responses as the percentages have varied. Poor 
knowledge was also discovered regarding the incubation 
period with only 17% responding correctly and regarding 
the self-limitation of this disease with 36.9% responding 
correctly on its natural elimination after 2-4 weeks. A 
similar pattern to the knowledge about symptoms is 
recognized in transmission and treatment. Regarding 
transmission, 77.5% were aware the virus spreads through 
direct contact with infectious rash and liquid, while they 
were progressively less aware of the other transmission 
methods. As for treatment of monkeypox, only 60% 
agreed on the obvious treatment of providing patients with 
fluids and nutrition then the numbers decrease to nearly 
40% awareness on some of the approved treatments. 
Knowledge of prevention factors was fairly decent with 
more than 60% of the participants agreeing on all factors; 
however, more than half of the participants did not know 
about the effectiveness of smallpox vaccine against 
monkeypox. Table III details the participants’ answers 
The most frequent source of information the participants 
relied on regarding monkeypox was discovered to be 
social media (52.9%) while more credible sources 
were relied on by a considerably much less percentage 
of participants: World Health Organization (27.2%), 
Ministry of Health (20.7%), Center for Diseases Control 
and Prevention (16.6%) (Tab. IV).

Attitude index
The attitude towards monkeypox demonstrated a 

slightly-higher-than-average mean of 11.78  ±  2.63 in 
which a maximum index of 20 was obtainable. About 
50% of the participants obtained an index of 12 or less. 
Of the 493 participants, only 34.9% showcased concerns 
about getting infected monkeypox, 52% think it affected 
or will have affected their daily lives and 42.6% 
considered it to be a serious disease. However, more 
than half of the participants estimated their chances of 
getting infected as low (50.5%) and 18.5% considered it 
to be too low (Tab. V).

Bivariate analysis of the factors associated  
with monkeypox‑concerned knowledge and attitude

Knowledge
Although the mean total knowledge index is generally 
found to be low, there were some significant 
differences in knowledge based on certain demographic 
characteristics. The results of the bivariate analysis 
have shown a statistically significant difference in 
mean knowledge indexes based on different age groups 
(p-value  =  0.007) in which a higher mean knowledge 
index was found in the age group 21-25 (13.38 ± 4.78) 
compared to the other age groups. Married participants 
were found to have had a significantly lower mean index 
(13.08  ±  4.81; p-value  <  0.0001) compared to those 
unmarried. As for the place of residence, knowledge 
towards monkeypox showcases a statistically significant 
difference in some governorates. Others that showcased 
a statistically significant higher mean knowledge index 
included, holders of PhD or MD degrees (15.29 ± 5.12; 
p-value < 0.0001), those with a family total income higher 
than 300 US dollars (13.34  ±  5.23; p-value  =  0.01), 
healthcare specialists (15.74 ± 4.77; p-value < 0.0001), 
and finally, participants vaccinated against COVID-19 
(13.09 ± 4.84; p-value = 0.001). A significantly lower 
mean knowledge index was found in Beirut residents 
(10.81  ±  3.35; p-value  =  0.037) and North Lebanon/
Akkar residents (11.97 ± 4.54; p-value = 0.007) when 
compared with residents of other governorates. Table VI 
(Appendix) details the sociodemographic factors’ 
association with knowledge indexes of the study 
respondents. 

Attitude
As for attitude towards monkeypox, a significantly 
higher attitude mean index was found in females 
(12.02  ±  2.7; p-value  <  0.0001) and holders of the 
baccalaureate degree (12.2  ±  2.37; p-value  <  0.0001). 
Table VI (Appendix) includes further details on the 
relationship between sociodemographic characteristics 
and attitude indexes of participants. 

Determinants of monkeypox knowledge and attitude

Knowledge
A multiple linear regression model was revised with the 
mean knowledge as the dependent variable. The results 
showed that higher educational level (unstandardized 
B  =  1.132), residing in South Lebanon/Nabatiyeh 

Tab. II. Health status and comorbidities of the study participants 
(N = 493).

  Frequency Percent

Smoking
No 412 83.6
Ex-smoker 7 1.4
Smoker 74 15.0

Obesity
No 454 92.1
Yes 39 7.9

Do you drink 
alcohol?

No 449 91.1
Yes, occasionally 42 8.5
Yes, regularly 2 0.4

Chronic 
disease

Hypertension 11 2.2
Cardiovascular 
diseases other than 
hypertension (ex: 
heart failure, coronary 
artery disease…)

3 0.6

Cancer 2 0.4
Chronic Lung 
Disease (ex: Chronic 
obstructive pulmonary 
disease, asthma…)

17 3.4

Renal failure 3 0.6
Other diseases 47 9.5
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Tab. III. Monkeypox knowledge among the study participants.
Frequency Percent

Monkeypox is the result of 
infectious

Bacteria 47 9.5
Virus* 369 74.8
I don’t know 77 15.6

Before 2022, monkeypox was 
common in which continent

Asia 19 3.9
Africa* 289 58.6
Europe 5 1.0
North America 3 0.6
South America 4 0.8
Oceania (Australia) 1 0.2
I don’t know 172 34.9

The symptoms of the disease are

Fever* 395 80.1
Headache* 239 48.5
Muscle aches and back pain* 163 33.1
Chills* 123 24.9
Fatigue* 222 45.0
Swollen lymph nodes* 147 29.8
Respiratory symptoms as sore throat, nasal congestions, and cough* 126 25.6
Skin rash* 436 88.4

The duration between infection 
and onset of symptoms is

In 3 days 184 37.3
In 3 weeks* 84 17.0
In 6 weeks 2 0.4
In 3 months 1 0.2
I don’t know 222 45.0

The duration of monkeypox 
disease, that is, how long the 
symptoms last for in humans

Less than 2 weeks 85 17.2
2 to 4 weeks* 182 36.9
4 to 8 weeks 17 3.4
More than 8 weeks 3 0.6
I don’t know 206 41.8

How does monkeypox spread?

Direct contact with the rash or infectious bodily fluids* 382 77.5
Respiratory secretions during direct contact: face-to-face or during 
intimate physical contact as in kissing, cuddling, or sex*

181 36.7

Touching things like clothing or linens that have previously been in 
contact with a rash or bodily fluids*

203 41.2

To the fetus through the placenta in pregnant women* 68 13.8
From infected animals: either through scratches or biting by animals 
or through preparing or eating meat or using products of infected 
animals*

221 44.8

The cure of monkeypox:

Provide patients with appropriate fluids and food to maintain their 
good nutritional statuses*

296 60.0

Treat secondary bacterial inflammations as prescribed* 211 42.8
Treat with tecovirimat medication* 190 38.5

Is the vaccination against 
smallpox effective against 
monkeypox?

It is effective* 185 37.5
It is not effective 38 7.7
I don’t know 270 54.8

Prevention factors against 
monkeypox:

Avoiding skin-to-skin contact with infected people with a monkeypox-
like rash*

423 85.8

Avoiding touching or contact with the bedding, towels, or clothing of 
a person infected with monkeypox*

320 64.9

Wash your hands often with soap and water or use alcohol-based 
hand sanitizers*

309 62.7

In Central and West Africa, avoid contact with animals that can spread 
monkeypox virus, which usually are rodents and primates. Also, avoid 
sick or dead animals, as a well as the bedding or other items that it 
could’ve touched it*

287 58.2

Do you think that monkeypox 
is more common among the 
homosexual individuals?

No 70 14.2
Yes* 222 45.0
I don’t know 201 40.8

* Correct answer.
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(unstandardized B  =  1.445), and having a previous 
vaccination to COVID-19 (unstandardized B = 1.296) were 
significantly associated with greater knowledge towards 
monkeypox. On the other hand, marriage (unstandardized 
B = -2.004) and residing in Beirut (unstandardized B = -2.3) 
were associated with a poorer knowledge (Tab. VII).

Attitude
In a multiple linear regression model with attitude 
towards monkeypox as the dependent variable, females 
(unstandardized B = 0.854) were significantly associated 
with higher attitude index while a higher education level 
is significantly associated with lower attitude indexes 
(Tab. VIII).
Pearson’s Correlation between attitude and knowledge 
showed no significant correlation between the two with 
a coefficient of 0.023 (p-value = 0.613). 

Vaccination as a practice against monkeypox

Vaccination willingness among participants
In our study of 493 participants, 58.4% have been 
previously vaccinated against smallpox and 79.5% have 
received at least one shot of the COVID-19 vaccine. 
When informed that smallpox vaccine was proved to be 
efficient against monkeypox, 69.4% showed willingness 
to take the vaccine, and 58.8% would only take it if it 
was available for free. In case a monkeypox vaccine is 
developed, 56.4% have agreed to take it and only 25% 
were willing to pay for it (Tab. IX). 

Bivariate analysis of the factors associated 
with vaccination against monkeypox
The results of the bivariate analysis showed that a 
statistically significant higher percentage of participants 
were willing to receive the smallpox vaccine as a 
proactive measure against monkeypox in North Lebanon/
Akkar residents (60%; p-value  <  0.0001), Beqaa/
Baalbek residents (81%; p-value = 0.033), those with a 
family total income higher than 300 US dollars (74%; 
p-value = 0.043), obese and non-obese participants 
(53.8% and 70.7%, respectively; p-value = 0.028), and 
in previously vaccinated participants against smallpox 
(75.7%; p-value  <  0.0001) and COVID-19 (75.8%; 
p-value < 0.0001) (Tab. X, Appendix).
Furthermore, in case a monkeypox specific vaccine 
was developed, bivariate analysis showed that a higher 
percentage of participants were willing to receive it in 
Mount Lebanon residents (62.8%; p-value = 0.049) and 
in previously vaccinated individuals against smallpox 
(62.2%; p-value  =  0.003) and COVID-19 (64.3%; 
p-value  <  0.001). On the other hand, a significantly 
lower percentage were willing to receive the vaccine in 
North Lebanon/Akkar residents (47%; p-value = 0.001) 
(Tab. X, Appendix).
Those with a higher mean attitude index were found 
to be more willing to get the smallpox vaccine 
(12.06  ±  2.51; p-value  =  0.001) and the monkeypox 
vaccine (12.16 ± 2.49; p-value < 0.0001) compared to 
those with a lower mean attitude (Tab. X, Appendix).

Multivariate analysis on the factors associated with the 
willingness to take the vaccine
A multivariate linear regression model was revised 
with the willingness to take the smallpox vaccine if 
proven efficient against monkeypox as the dependent 
variable. It was determined that previously vaccinated 
participants against COVID-19 and participants with 
higher attitude indexes are 3.58 and 1.157 times more 
likely to take the vaccine, respectively (unstandardized 
B  =  1.275, OR  =  3.58; unstandardized B= 0.146, 
OR = 1.157). 
Meanwhile, married participants and residents of North 
Lebanon/Akkar are 0.51 and 0.605 less likely to take the 
vaccine compared to unmarried and residents of the other 
governorates, respectively (unstandardized B =  -0.674, 
OR  =  0.51; unstandardized B  =  -0.503, OR  =  0.605) 
(Tab. XI).

Tab. IV. Sources of information utilized by the participants regarding 
the monkeypox disease.

  Frequency Percent
Friends/Family 80 16.2
Social Media 261 52.9
CDC (Centers for Disease Control and 
Prevention)

82 16.6

Ministry of Health Website 102 20.7
World Health Organization Website 134 27.2
Other websites/the internet 152 30.8
TV or other broadcast media types 111 22.5
Other sources 45 9.1
I heard about the disease but did not 
follow up on it or ask about it

102 20.7

Tab. V. Monkeypox attitude among the study participants.

  Frequency Percent

Are you 
concerned 
about getting 
monkeypox?

I strongly disagree 46 9.3
I disagree 72 14.6
Neither disagree nor 
agree

203 41.2

I agree 140 28.4
I strongly agree 32 6.5

Do you 
think that 
monkeypox 
is affecting or 
will affect your 
daily life?

I strongly disagree 27 5.5
I disagree 77 15.6
Neither disagree nor 
agree

133 27.0

I agree 208 42.2
I strongly agree 48 9.7

Do you 
consider 
monkeypox 
a serious 
disease?

I strongly disagree 16 3.2
I disagree 108 21.9
Neither disagree nor 
agree

159 32.3

I agree 182 36.9
I strongly agree 28 5.7

You consider 
your chances 
to get 
infected with 
monkeypox

Too low 91 18.5
Low 249 50.5
Moderate 142 28.8
High 8 1.6
Too high 3 0.6
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A second multivariate linear regression model 
was generated but this time taking into account 
the willingness to take the monkeypox vaccine, if 
developed, as the dependent variable. Participants in 
higher educational levels and those with higher attitude 
indexes are 1.241 and 1.152 times more likely to take 
the vaccine, respectively (unstandardized B  =  0.216, 
OR = 0.142; unstandardized B = 0.142, OR = 1.152) 
(Tab. XII).

Discussion

Several infectious diseases have been recently emerging 
in Lebanon and the world in the past couple of years 
including COVID-19, monkeypox, and cholera. We 
have opted in this study to focus on the monkeypox 
disease as its reemergence has been quite recent. As of 
February 2023, 26 cases have been recorded in Lebanon 
so far; all of which were of unknown origin. This re-
emergence should urge the Lebanese community to 
propose a well-adjusted set of measures to control and 
prevent the spread of monkeypox any further. One of the 
efficient ways is to assess the knowledge and attitude of 
the general community before any endemic pushes us to 
extreme caution.

Dissection of the knowledge and attitude 
indexes 
One of the challenges in the prevention of monkeypox 
from re-emerging and spreading is the lack of knowledge 
in the community. In Lebanon, the knowledge level is 
generally low and it state is attributed to the fact that 
monkeypox is uncommon in the region and is currently 
re-emerging, which is exactly why several countries have 
reported poorer knowledge among their communities 
such as in the United Arab Emirates [18], Saudi Arabia’s 
general population [19] and physicians [20], Jordanian 
college students [21], Italian physicians [22], Indonesian 
general practitioners [23] and internal medicine 
practitioners [24], and Bangladesh population [25]. A 
high percentage of our participants reported adequate 
knowledge of the source of this disease, which is why 
80.1% agreed on fever as a symptom, but the answers 
to the other items representing symptoms as incubation 
period, transmission, treatment, and vaccination were 
shown to be poor-to-average. Indonesian internal 
medicine residents have reported a similar pattern which 
was elaborated by the debatable state of these topics in 
a re-emerging disease [24]. For preventative measures, 
most people figured out most of them mainly because 
such measures follow the common sense, which was 
adjusted lately in the COVID-19 pandemic. 

Tab. VII. Results of linear regression analysis on factors significantly associated with knowledge towards monkeypox.

Model
Unstandardized 

coefficients
Standardized 
coefficients Sig.

95.0% Confidence Interval 
for B

B Beta Lower bound Upper bound

5

(Constant) 10.060   0.000 7.852 12.267
Educational level 1.132 0.232 0.000 0.712 1.552
Marital status -2.004 -0.144 0.001 -3.182 -0.826
South Lebanon/Nabatiyeh 1.445 0.094 0.028 0.157 2.732
Beirut -2.300 -0.107 0.013 -4.108 -0.492
Are you vaccinated against COVID-19? 1.296 0.108 0.013 0.277 2.315
a. Dependent Variable: Knowledge.

Variable(s) entered
1. Educational level (Elementary school, Baccalaureate, Bachelor degree, Master, PhD/Doctorate)
2. Marital status (Not married/married)
3. South Lebanon/Nabatiyeh (No/Yes)
4. Beirut (No/Yes)
5. Are you vaccinated against COVID-19? (No/Yes)

Tab. VIII. Results of linear regression analysis on factors significantly associated with 276 attitude towards monkeypox.

Model
Unstandardized 

coefficients
Standardized 
coefficients Sig

95.0% Confidence Interval 
for B

B Beta Lower bound Upper bound

2

(Constant) 11.485 0.000 10.131 12.839
Sex 0.854 0.139 0.002 0.313 1.394
Educational level -0.351 -0.132 0.003 -0.585 -0.117
Knowledge 0.034 0.025 0.178 -0.015 0.083
Dependent: Attitude (index)

Variable(s) entered: 
1. Educational level (Elementary school, Baccalaureate, Bachelor degree, Master, PhD/Doctorate)
2. Sex (Male/Female)
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The prevailing beliefs towards the monkeypox re-
emergence show a rather average attitude. This can 
be due to the easily tracked transmission patterns and 
the uniqueness of the symptoms of monkeypox when 
compared to those of COVID-19, which is why the 
concern about monkeypox infection was found to be 
generally low. Moreover, the participants showcased a 
moderately better attitude towards the seriousness of the 
disease and its effect on their daily lives. These mediocre 
indexes in the Lebanese community can be attributed to 
the source of their information – social media accounted 
for 52.9% and other official websites accounted for 
30.8%; these platforms might have included a lot of false 
or misleading information causing a negative attitude 
toward monkeypox especially with all the peoples’ 
misconceptions and exaggerations. 
Social media is also a platform known to harbor a lot 
of conspiracy theories, which was the case for SARS-
COV-2 of COVID-19. This can partially explain the 
generally poor knowledge in the Lebanese community 
which is in line with what was found in the Saudi Arabia 
community [19] and Jordanian college students [21].

Effectors and predictors of monkeypox 
knowledge in Lebanon
Several factors have been found to affect the diversity of 
knowledge in the general community, which is not in line 
with what was found by Indonesian general practitioners; 
this is mainly because of the studied population: With 
general practitioners, there is a common pattern with 
re-emerging and uncommon outbreaks. This pattern 
is the uniformity of low knowledge regardless of any 
variable [23]. 
As for age, knowledge was higher than average in the age 
group of 21 to 25 years compared to other groups which is 
probably due to better access to accurate information and 
curiosity during this period of one’s college life. This was 
in line with a study on Indonesian general practitioners 
[23] and on Pakistani population [26], however, it was 
not the case for the United Arab Emirates [18] and Saudi 
Arabia’s population [19] as they have reported greater 
knowledge in older participants [19] with the exception 
of Saudi Arabia’s physicians only in which knowledge 
is poorer with older age [20]. Other studies reported 
no effect of age on monkeypox knowledge at all as in 
Bangladesh [25].
Unmarried participants showed a higher knowledge 
index possibly due to more available time to educate 
one’s self, raising a concern for married couples in which 
their safety, as well as their children’s safety, can be in 
jeopardy. In fact, marriage was found to be a predictor 
of poor knowledge in the Lebanese community. This 
finding contradicts what was found in Saudi Arabia 
general population where married participants reported 
better knowledge [19] but was still in line with its 
physicians [20]. 
Furthermore, in the economic aspect of the Lebanese 
individuals, when the family’s total income was found to 
be higher than $300, the knowledge index was higher than 
the average suggesting that a comfortable lifestyle opens 

Tab. IX. Vaccination perception by the study participants as a preven-
tative measure against monkeypox.

  Frequency Percent

Are you vaccinated 
against smallpox 
previously?

No 92 18.7
I don’t know/
remember 113 22.9

Yes 288 58.4

Are you vaccinated 
against COVID-19?

No 101 20.5
Yes, one shot 16 3.2
Yes, two shots 266 54.0
Yes, three shots 100 20.3
Yes, four shots 10 2.0

If it was proved 
that the smallpox 
vaccine is 
effective against 
monkeypox, are 
you willing to 
take the smallpox 
vaccine, regardless 
if you were 
vaccinated or not?

I strongly 
disagree 19 3.9

I disagree 50 10.1
Neither disagree 
nor agree 82 16.6

I agree 245 49.7

I strongly agree 97 19.7

In case a smallpox 
vaccine becomes 
available, are you 
willing to pay for 
it? How much are 
you willing to pay 
for it?

I will not pay as I 
do not want it 77 15.6

I will not pay 
as it has to be 
available for free

290 58.8

I will pay 
between 1 and 
10 US dollars, 
i.e., less than 10 
US dollars)

62 12.6

I will pay 
between 10 and 
20 US dollars

30 6.1

I will pay 
between 30 and 
40 US dollars

14 2.8

I will pay more 
than 30 US 
dollars

20 4.1

In case a 
new vaccine 
specifically for 
the monkeypox 
becomes available, 
are you willing to 
get the vaccine?

I strongly 
disagree 26 5.3

I disagree 62 12.6
Neither disagree 
nor agree 126 25.6

I agree 219 44.4
I strongly agree 60 12.2

In case a 
new vaccine 
specifically for 
the monkeypox 
becomes available, 
are you willing to 
pay for it? How 
much are you 
willing to pay for 
it?

I will not pay as I 
do not want it 87 17.6

I will not pay 
as it has to be 
available for free

283 57.4

I will pay 
between 1 and 
10 US dollars, 
i.e., less than 10 
US dollars)

57 11.6

I will pay 
between 10 and 
20 US dollars

30 6.1

I will pay 
between 30 and 
40 US dollars

14 2.8

I will pay more 
than 30 US 
dollars

22 4.5

Total 493 100.0
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access to better and more reliable sources of information. 
Even the Saudi population had a similar finding [19], 
however, in China [27] and in Indonesian general 
practitioners [23], income had no effect whatsoever. 
Knowledge indexes were found to be higher than average 
in Mount Lebanon, probably since it is more urbanized 
than other governorates as other studies reported [19], 
and in South Lebanon and Nabatiyeh. In fact, the mean 
knowledge index in South Lebanon and Nabatiyeh 
residents was even higher than that of Mount Lebanon 
residents and residency in the former governorates is a 
predictor of greater knowledge, both of which entails a 
further look into it to understand the reasons behind it. 
Beirut participants are the lowest in number in our study, 
which could have accounted for the low knowledge 
index. Despite of this, Beirut residency was found to be a 
predictor of poor knowledge in the Lebanese community 
contrasting another study in Saudi Arabia [19]. A study 
on Bangladesh showed no effect of the urban setting on 
monkeypox knowledge [25].
Higher educational levels, specifically postgraduate 
levels, including master’s students, and doctorate 
and medical students reported a higher-than-average 
knowledge index even though monkeypox could not have 
been a part of their curriculums. This can reflect how 
education and maturity have influenced their knowledge 
and their curiosity to search for reliable information. 

In line with this study, a similar finding was reported 
in Bangladesh [25], America [28], the United Arab 
Emirates [18] and in Saudi Arabia’s general populations 
[19] where higher education is associated with better 
knowledge, and lower educational levels, as with 
Jordanian college students, are associated with worse 
knowledge [21]. Educational level was found to predict 
higher levels of knowledge. Studies have also focused 
on how knowledge could’ve been better if monkeypox 
was implemented into their curriculums [18, 28]. 
Healthcare workers reported a high level of knowledge, 
which is to be expected from professionals in the field and 
can set a calmer environment when things might run out 
of control. However, physicians and general practitioners 
in Italy [22] and Indonesia [23, 24] have shown poorer 
levels of knowledge but Bangladesh workers [25] and 
Saudi Arabia healthcare workers  [19,  20] showed a 
similar finding.
Finally, vaccinated participants against COVID-19 
reported a higher level of knowledge as a similar pattern 
of awareness and was, in fact, found to be a predictor of 
better knowledge.
Other factors as gender show a controversy about its 
effect on monkeypox knowledge, suggesting a setting-
related condition rather than a general rule that fits a lot 
of countries. Bangladesh [25] and Indonesian general 
practitioners [23] have reported no effect of gender, while 

Tab. XI. Linear regression analysis on the factors significantly associated with the willingness to take the smallpox vaccine

If it was proved that the smallpox vaccine is effective 
against monkeypox, are you willing to take the smallpox 

vaccine, regardless if you were vaccinated or not? (No/Yes)
B S.E. P‑value OR

95% CI for OR

Lower Upper

Marital status -0.674 0.283 0.017 0.510 0.292 0.888
North Lebanon/Akkar -0.503 0.215 0.019 0.605 0.396 0.922
Are you vaccinated against COVID-19? 1.275 0.244 0.000 3.580 2.220 5.775
Attitude 0.146 0.040 0.000 1.157 1.070 1.252
Knowledge 0.006 0.024 0.807 1.006 0.960 1.054
Constant -0.870 0.585 0.137 0.419
Dependent: If it was proved that the smallpox vaccine is effective against monkeypox, are you willing to take the smallpox vaccine, 
regardless if you were vaccinated or not? (No/Yes)

Variable(s) entered
1. Are you vaccinated against COVID-19? (No/Yes)
2. Attitude (index)
3. Marital status (Not married/married)
4. North Lebanon/Akkar (No/Yes) 

Tab. XII. Linear regression analysis on the factors significantly associated with the willingness to take the monkeypox vaccine if developed. 

In case a new vaccine specifically for the monkeypox becomes 
available, are you willing to get the vaccine? (No/Yes)

B S.E. P‑value OR
95% CI for OR

Lower Upper
Educational level 0.216 0.095 0.023 1.241 1.030 1.497
Attitude 0.142 0.037 0.000 1.152 1.073 1.238
Knowledge 0.026 0.020 0.203 1.026 0.986 1.068
Constant -2.135 0.589 0.000 0.118    
Dependent: In case a new vaccine specifically for the monkeypox becomes available, are you willing to get the vaccine? (No / Yes)

Variable(s) entered: 
1. Educational level
2. Attitude (index) 
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Saudi Arabia physicians and United Arab Emirates [18] 
showcased better knowledge in females.

Effectors and predictors of attitude 
towards monkeypox
Attitude of the Lebanese towards the spreading of 
monkeypox showcase an average level towards measures 
of its spreading. Few factors have shown attributes in 
this issue and even fewer studies have tackled attitude in 
monkeypox. Higher than mean attitude was discovered 
in females possibly due to the laxity of males. In fact, this 
laxity showcases a negative predictor of worst attitude 
and females predict better attitude. In an opposite pattern 
to knowledge levels, age and educational level showcase 
an effect on attitude; better attitude was reported in 
older age group and the age group 18-20 years and in 
lower educational levels - doctorate students specifically 
showed a lower attitude than other educational levels. 
Higher educational level is in fact a predictor of worse 
attitude towards monkeypox measures. The opposite 
pattern of attitude with regards to knowledge is 
possible since no correlation was found between the 
two parameters. However, the better attitude in lower 
educational levels and their corresponding younger ages 
needs to be investigated with more stratifications; but 
one explanation of this issue relates their more free time 
to participation in awareness workshops. Older people 
usually have a better common sense to not get infected 
with monkeypox.

Predictors of vaccination willingness
Vaccination is an important proactive measure to be 
taken when available, especially after such preventative 
measure has been proven to be efficient in the face of the 
COVID-19 pandemic. Against monkeypox, the already 
developed smallpox vaccine has been proven efficient to 
some extent (16) and countries are already considering 
distributing this vaccine until a reliable monkeypox 
vaccine is developed. For this reason, both vaccines, 
smallpox and the potential monkeypox vaccine were 
included as part of the practice against monkeypox in 
the analysis of this study.
More than two-thirds of the participants expressed 
their willingness to receive the smallpox vaccine when 
informed the smallpox vaccine is efficient against 
monkeypox and more than half were willing to receive 
a monkeypox vaccine if ever developed. This shows 
that the majority of this community is capable of and 
willing to practice the appropriate protective measures, 
however, this doesn’t line with Italian physicians as they 
insist of receiving it for free [22]. When asked if the 
participant were willing to receive the smallpox vaccine 
as a protective measure against monkeypox: Married 
participants were less likely to take the smallpox vaccine. 
This can be attributed to the worse knowledge found 
with respect to unmarried participants and can be due 
to the great possibility that they and their children have 
already received the vaccine previously. North Lebanon 
and Akkar residents are less likely to take the vaccine 
which cannot be attributed to a low level of knowledge 

or attitude and needs a further look into it, other studies 
suggest that the type of residency whether urban or 
rural has no effect on vaccination willingness [22, 27]. 
Previous vaccination against COVID-19 enhances the 
probability of taking the smallpox vaccine by a huge 
factor of 3.58 which is quite reasonable and can be due 
to adequate awareness that was previously spread in the 
Lebanese community, this is also true in America [29], 
and in France and Belgium [30]. Finally, attitude reports 
an increase in the likability to take the smallpox vaccine 
as found in this study and others [22, 28], however, if 
smallpox vaccine was previously taken, it interplays as a 
negative effector in one’s willingness [22]. 
When asked if the participants were willing to take 
the monkeypox vaccine if developed in the next few 
years, only two factors have been positively linked to 
taking the vaccine: higher educational levels and better 
attitude towards. Although this may contradict the 
relationship between educational levels and attitude, it 
can be explained by the implementation of vaccination 
in the educational curriculums so it can enhance this 
practice but not the attitude towards the disease itself. 
Attitude showcases a consistency in its positive effect 
on vaccination in other studies [22, 28], but education 
was reported to have no effect in China [27] and among 
Indonesians [31].
Gender showcases an almost consistent results in 
several studies where it is reported to have no effect 
[22, 27, 30, 31], however, Americans report an increase 
in the willingness to get vaccinated in men [29]. This 
study agrees with previous findings outside America.

Limitations
While this study is among the first to assess KA 
concerning monkeypox, several limitations to this study 
were noticed. Random sampling for this study was not 
revised and a selection bias was present especially with 
the under-sampling of Beirut residents (26 participants). 
Although the minimal sample size required was met, 
the findings may not be representative of the whole 
Lebanese community. Information bias should also 
be highlighted as some participants may overestimate 
or underestimate their responses or they may provide 
answers that do not reflect their actual opinions. 
Certain groups could have over-sampled themselves 
due to their familiarity with the way this survey was 
conducted. The identification of the association 
between the dependent and independent variables is 
more limited in such a cross-sectional study in which 
causality could not have been demonstrated.

Conclusion

A monkeypox outbreak in Lebanon could lead to 
devastating effects with the low levels of knowledge 
and average attitudes of the Lebanese residents. There 
is an urge to promote public health awareness in general 
for the transmission of viruses and other bacterial 
infections, and from this point onwards, educate deeper 
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and proactively against any outbreak in the globe before 
it reaches Lebanon. 
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Appendix

Supplementary tables.

Tab. VI. Association between sociodemographic characteristics and knowledge and attitude indexes.
Knowledge Attitude

n Mean (SD) P‑value Mean (SD) P‑value

Sex
Male 119 12.65 (5.13) 0.842 11.04 (2.70)

0.000
Female 374 12.75 (4.74) 12.02 (2.57)

Age
18-20 years 155 12.41 (4.56) 0.007 11.94 (2.36)

0.06921 - 25 years 238 13.38 (4.78) 11.52 (2.79)
> 25 years 100 11.66 (5.14) 12.19 (2.60)

Marital status
Not married 424 13.08 (4.81) 0.000 11.72 (2.62)

0.155
Married 69 10.55 (4.36) 12.20 (2.70)

Beirut
No 467 12.83 (4.88) 0.037 11.78 (2.66)

0.843
Yes 26 10.81 (3.35) 11.88 (2.18)

Mount Lebanon
No 329 12.39 (4.56) 0.030 11.76 (2.54)

0.792
Yes 164 13.39 (5.28) 11.83 (2.82)

North Lebanon/Akkar
No 308 13.18 (4.95) 0.007 11.73 (2.62)

0.554
Yes 185 11.97 (4.54) 11.88 (2.67)

South Lebanon/Nabatiyeh
No 438 12.53 (4.87) 0.014 11.81 (2.67)

0.619
Yes 55 14.24 (4.25) 11.62 (2.34)

Beqaa/Baalbeck
No 430 12.73 (4.82) 0.920 11.83 (2.65)

0.372
Yes 63 12.67 (4.91) 11.51 (2.49)

Educational level

Elementary school 5 7.00 (2.00) 0.000 11.60 (4.04)

0.000
Baccalaureate 76 11.33 (4.56) 12.20 (2.37)

Bachelor degree 206 12.20 (4.76) 11.96 (2.51)
Master degree 116 12.83 (4.12) 12.09 (2.74)

Doctorate/PHD/Medical degree 90 15.29 (5.12) 10.66 (2.65)

Smoking
No 419 12.78 (4.85) 0.556 11.74 (2.66)

0.341
Yes 74 12.42 (4.72) 12.05 (2.47)

Crowding Index
Low 142 13.46 (5.06) 0.055 11.80 (2.75)

0.879Moderate 107 12.85 (4.83) 11.89 (2.45)
High 244 12.24 (4.65) 11.73 (2.65)

Family total income
< 300 US dollars 270 12.21 (4.42) 0.010 11.92 (2.72)

0.216
> 300 US dollars 223 13.34 (5.23) 11.62 (2.52)

Obesity
No 454 12.78 (4.85) 0.403 11.74 (2.58)

0.197
Yes 39 12.10 (4.63) 12.31 (3.14)

Chronic diseases
No 421 12.88 (4.81) 0.090 11.76 (2.66)

0.682
Yes 72 11.83 (4.85) 11.90 (2.47)

Are you vaccinated against 
smallpox previously?

No 205 12.30 (4.75) 0.102 11.71 (2.84)
0.581

Yes 288 13.02 (4.87) 11.84 (2.48)

Are you vaccinated against 
COVID-19?

No 101 11.29 (4.54) 0.001 11.66 (2.50)
0.603

Yes 392 13.09 (4.84) 11.82 (2.67)

Employment status
I don’t work 320 12.44 (4.72) 0.000 11.82 (2.51)

0.158I am specialized in health care 81 15.74 (4.77) 11.32 (3.11)
I work but not in health care 92 11.04 (4.09) 12.08 (2.57)



Y. JAMALEDDINE ET AL.

E26

Tab. X. Association between sociodemographic factors and the willingness to receive the smallpox vaccine and the monkeypox 
vaccine in case it was available.

 
Population 

(N = 493)

If it was proved that 
the smallpox vaccine 

is effective against 
Monkeypox, are you willing 

to take the smallpox 
vaccine, regardless if you 
were vaccinated or not?

P‑value

In case a new vaccine 
specifically for the 

Monkeypox becomes 
available, are you 
willing to get the 

vaccine?

P‑value

No Yes No Yes

Sex
Male 119 (24.1%) 37 (31.1%) 82 (68.9%) 0.900 48 (40.3%) 71 (59.7%)

0.438
Female 374 (75.9%) 114 (30.5%) 260 (69.5%) 166 (44.4%) 208 (55.6%)

Age
18 - 20 years 155 (31.4%) 48 (31.0%) 107 (69.0%) 0.150 74 (47.7%) 81 (52.3%)

0.29121 - 25 years 238 (48.3%) 65 (27.3%) 173 (72.7%) 95 (39.9%) 143 (60.1%)
> 25 years 100 (20.3%) 38 (38.0%) 62 (62.0%) 45 (45.0%) 55 (55.0%)

Marital status
Not married 424 (86.0%) 123 (29.0%) 301 (71.0%) 0.053 184 (43.4%) 240 (56.6%)

0.990
Married 69 (14.0%) 28 (40.6%) 41 (59.4%) 30 (43.5%) 39 (56.5%)

Beirut
No 467 (94.7%) 143 (30.6%) 324 (69.4%) 0.987 201 (43.0%) 266 (57.0%)

0.486
Yes 26 (5.3%) 8 (30.8%) 18 (69.2%) 13 (50.0%) 13 (50.0%)

Mount Lebanon
No 329 (66.7%) 107 (32.5%) 222 (67.5%) 0.196 153 (46.5%) 176 (53.5%)

0.049
Yes 164 (33.3%) 44 (26.8%) 120 (73.2%) 61 (37.2%) 103 (62.8%)

North Lebanon/ 
Akkar

No 308 (62.5%) 77 (25.0%) 231 (75.0%) 0.000 116 (37.7%) 192 (62.3%)
0.001

Yes 185 (37.5%) 74 (40.0%) 111 (60.0%) 98 (53.0%) 87 (47.0%)

South Lebanon/ 
Nabatiyeh

No 438 (88.8%) 138 (31.5%) 300 (68.5%) 0.233 194 (44.3%) 244 (55.7%)
0.263

Yes 55 (11.2%) 13 (23.6%) 42 (76.4%) 20 (36.4%) 35 (63.6%)

Beqaa/ Baalbeck
No 430 (87.2%) 139 (32.3%) 291 (67.7%) 0.033 192 (44.7%) 238 (55.3%)

0.146
Yes 63 (12.8%) 12 (19.0%) 51 (81.0%) 22 (34.9%) 41 (65.1%)

Educational level

Elementary school 5 (1.0%) 0 (0.0%) 5 (100.0%) 0.179 0 (0.0%) 5 (100.0%)

0.051

Baccalaureate 76 (15.4%) 27 (35.5%) 49 (64.5%) 37 (48.7%) 39 (51.3%)
Bachelor degree 206 (41.8%) 70 (34.0%) 136 (66.0%) 99 (48.1%) 107 (51.9%)
Master degree 116 (23.5%) 32 (27.6%) 84 (72.4%) 46 (39.7%) 70 (60.3%)

Doctorate/PHD/
Medical degree

90 (18.3%) 22 (24.4%) 68 (75.6%) 32 (35.6%) 58 (64.4%)

Smoking
No 419 (85.0%) 135 (32.2%) 284 (67.8%) 0.068 188 (44.9%) 231 (55.1%)

0.119
Yes 74 (15.0%) 16 (21.6%) 58 (78.4%) 26 (35.1%) 48 (64.9%)

Crowding Index
Low 142 (28.8%) 41 (28.9%) 101 (71.1%) 0.583 61 (43.0%) 81 (57.0%)

0.819Moderate 107 (21.7%) 30 (28.0%) 77 (72.0%) 44 (41.1%) 63 (58.9%)
High 244 (49.5%) 80 (32.8%) 164 (67.2%) 109 (44.7%) 135 (55.3%)

Family total 
income

< 300 US dollars 270 (54.8%) 93 (34.4%) 177 (65.6%) 0.043 127 (47.0%) 143 (53.0%)
0.074

> 300 US dollars 223 (45.2%) 58 (26.0%) 165 (74.0%) 87 (39.0%) 136 (61.0%)

Obesity
No 454 (92.1%) 133 (29.3%) 321 (70.7%) 0.028 196 (43.2%) 258 (56.8%)

0.718
Yes 39 (7.9%) 18 (46.2%) 21 (53.8%) 18 (46.2%) 21 (53.8%)

Chronic diseases
No 421 (85.4%) 124 (29.5%) 297 (70.5%) 0.171 176 (41.8%) 245 (58.2%)

0.083
Yes 72 (14.6%) 27 (37.5%) 45 (62.5%) 38 (52.8%) 34 (47.2%)

Are you 
vaccinated 
against smallpox 
previously?

No 205 (41.6%) 81 (39.5%) 124 (60.5%) 0.000 105 (51.2%) 100 (48.8%)

0.003
Yes 288 (58.4%) 70 (24.3%) 218 (75.7%) 109 (37.8%) 179 (62.2%)

Are you 
vaccinated 
against 
COVID-19?

No 101 (20.5%) 56 (55.4%) 45 (44.6%) 0.000 74 (73.3%) 27 (26.7%)

0.000
Yes 392 (79.5%) 95 (24.2%) 297 (75.8%) 140 (35.7%) 252 (64.3%)

What is your 
job?

I don’t work 320 (64.9%) 99 (30.9%) 221 (69.1%) 0.108 142 (44.4%) 178 (55.6%)

0.295
I am specialized in 

health care
81 (16.4%) 18 (22.2%) 63 (77.8%) 29 (35.8%) 52 (64.2%)

I work but not in 
health care

92 (18.7%) 34 (37.0%) 58 (63.0%) 43 (46.7%) 49 (53.3%)

Knowledge Mean (SD) 12.72 (4.83) 12.09 (4.77) 13.01 (4.84) 0.051 12.27 (4.63) 13.08 (4.96) 0.065
Attitude Mean (SD) 11.78 (2.63) 11.17 (2.81) 12.06 (2.51) 0.001 11.29 (2.73) 12.16 (2.49) 0.000
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Introduction

Last autumn, on 6 October 2022, the Lebanese Ministry 
of Public Health reported a cholera epidemic to the World 
Health Organization; within a few weeks, significant 
numbers of people had been affected, especially children 
under the age of 5 years [1]. In the same period, cholera 
also reappeared in Syria.
This situation is in line with data showing that the global 
number of cholera outbreaks in the last 5 years has 
increased significantly, from an average of 20 per year 
in the period 2017-2021 to 29 in 2022 [2].
The epidemic is also particularly serious in the WHO 
African Region. “Between 1 January and 13 March 
2023, 40 563 suspected cholera cases were reported 
from 13 countries, with 818 deaths (case fatality ratio 
[CFR] = 2.0%). Malawi accounts for 57.5% (23308) of 
all reported cases in 2023, followed by Mozambique 
with 15% (6082) and the Democratic Republic of the 
Congo with 13% (5284). Of the deaths reported in 
2023, Malawi accounts for 78% (638), followed by 
Mozambique at 5% (45) and Kenya with 5.1% (42) [3]”. 

Among the countries where cholera is endemic there are 
also Yemen and Haiti, which is experiencing a resurgence 
of cholera, with the outbreak initially reported on 2 
October 2022 [4, 5].
Before 2022, the cholera epidemic hit Haiti from October 
2010 to February 2019: it was the world’s deadliest of 
the last 25 years.
In October 2010, cholera occurred in Haiti for the first time 
in a century, ten months after a devastating earthquake. 
This earthquake destroyed the fragile buildings of 
local population and the main infrastructures, people 
and children stranded in the camps or overcrowded in 
refugee camps [6].
The number of the population in these poor conditions 
was really very high, hundreds of thousands of people. It 
was really a terrible and devastating earthquake and one 
of the worst of recent history with more than 700,000 
cases (820,000) and 9,000 deaths (reported deaths 
9,792) [7].
The last cholera case in Haiti was recorded in January 
2019, and in February 2022 [8].
The recent outbreak in Lebanon and Syria has greatly 
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Summary

Introduction. War, hunger, and disease continue to decimate the 
populations of many countries in the world. Owing to conflicts, 
environmental instability and natural disasters, many people, 
especially the poorest, fall victim to epidemic diseases. One such 
disease, cholera, began to spread again in 2022, striking Lebanon 
and Syria, countries that have experienced serious social troubles 
for years. The return of cholera immediately alarmed the scien‑
tific community, which is now making every effort, most notably 
by implementing a major vaccination campaign, to prevent this 
disease from becoming endemic in these two countries, thus mak‑
ing them a reservoir for its potential spread in the Eastern Medi‑
terranean Region.
Discussion. Cholera is a disease that draws its strength from poor 
hygiene, primitive sanitation and the consumption of contami‑

nated water and food. From the 19th Century onwards, its spread 
was facilitated by overcrowded housing and lack of hygiene, 
which became commonplace features of urban life.
Method. In outlining the spread of cholera in Lebanon and Syria, 
the authors raise the question of the possible resurgence of epi‑
demic cholera, especially in the light of the consequences of the 
devastating earthquake that hit the border area between Turkey 
and Syria last February.
Conclusion. These events have had a devastating effect on the 
population, destroying, among other things, the few existing 
health facilities and aggravating the already difficult living con‑
ditions of millions of people who, owing to the ongoing war, have 
been living for years in makeshift settlements, bereft of water, san‑
itation and any form of health care.
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alarmed the scientific community, as cholera is not 
endemic in these two countries, which last experienced 
an epidemic 30 and 20 years ago, respectively. The severe 
economic and political crisis afflicting Lebanon and the 
war in Syria [9] have impoverished the population and 
displaced masses of people, disrupting sanitation and 
waste management systems. The vulnerability of the 
Lebanese population is compounded by the difficult 
economic conditions and limited access to clean water 
and adequate sanitation. The Syrian people, after 12 
years of war, destruction, displacement, and hunger, 
are now faced with a new horror: cholera; owing to 
the consumption of contaminated food and water, the 
disease has spread to several parts of the country in 
recent months and has already claimed lives.
The WHO risk assessments have noted that the re-
emergence of cholera in Syria and Lebanon is alarming, 
as it increases the risk of cholera outbreaks in other 
countries in the WHO Eastern Mediterranean Region 
(EMR) [10].

Cholera, a disease carried 
by contaminated water

Cholera is an acute enteric infection caused by the 
bacterium Vibrio cholera (Fig. 1). It was identified for 
the first time in 1854 by the Italian anatomist Filippo 
Pacini (1812-1883), who during the cholera epidemic 
broke out in Florence demonstrated the presence, in the 
intestinal mucosa of people died of cholera, of millions 
of elements that he called vibrios. He argued that the 
contagion was due to the human-to-human transmission 
of this microorganism, laying the foundations of 
infectiology [11, 12].
The bacterium was subsequently isolated in culture 
and studied in detail in 1884 in Egypt by the German 
physician Robert Koch (1843-1910).
Transmission of the bacterium is closely linked to 
the unavailability of clean water, the consumption of 

contaminated food and, in general, poor sanitation and 
the deficient management of sewage and drinking water 
systems.
The incubation period of the disease usually ranges 
from 24 to 72 hours; in exceptional cases, however, it 
may vary between 2 hours and 5 days, depending on the 
number of bacteria ingested. In 75% of cases, infected 
subjects do not experience any symptoms, and of those 
who do, only a small proportion develop a severe form 
of the disease [13]. The main symptom is acute watery 
diarrhea, causing severe dehydration; if untreated, this 
can lead to shock, which in severe cases can rapidly be 
fatal. 
The treatment of cholera is relatively simple; in 90% 
of cases, oral rehydration is enough to reintegrate the 
fluids and salts lost through diarrhea and vomiting. In 
severe cases, however, intravenous fluid replacement is 
required. With adequate rehydration, only 1% of patients 
die, and the disease usually resolves spontaneously. In 
order to shorten the course of the disease, and especially 
in the most severe forms and in at-risk patients, antibiotics 
are used, usually tetracyclines or ciprofloxacin.
To prevent cholera, it is essential to guarantee the safety 
of food and water and improve hygiene. This also 
involves educating people to respect hygiene measures 
during the preparation and consumption of food, such 
as washing hands with soap before starting to cook or 
eat; indeed, cholera vibrios are sensitive to the action of 
common detergents and disinfectants. Vaccines are also 
available.

The “new disease” that appeared  
in the 19th Century

Cholera was localized in Asia until 1817, when a first 
pandemic spread from India to several other regions of 
the world [14]. It appeared in Europe in the first half of the 
19th Century (Tab. I). Endemic in Asia, and particularly 
in the delta of the Ganges (India), it remained confined to 
that geographical area until the beginning of the 1800s.
It first emerged from the Sundarbans Forest of the Bay of 
Bengal, in the Ganges delta, where the bacterium Vibro 
cholera had probably been mutating for millennia. The 
organism is found naturally in the environment in some 
coastal area, wastewater, and brackish waters, where 
shellfish often carry the infection [15].
It subsequently reached the Mediterranean and Europe 
as new trade routes were opened up between East and 
West. In the early 1800s in fact the British were opening 
up new trade routes in India and moving troops across 
the subcontinent, did cholera begin to move out of its 
home territory. At the beginning across India and then 
across the world in a devastation and massive pandemics.
Its migration began in India in 1817, a very difficult 
period for the Indian subcontinent, which was hit by 
floods and frequent famines. Indeed, it was precisely the 
movement of large numbers of people from the affected 
areas that upset the environmental balance, leading to 
the spread of the cholera bacterium outside its natural 

Fig. 1. Scanning electron microscope image of Vibrio cholera 
(Public domain photo). 
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habitat. It is also very likely that the situation was 
exacerbated by the appearance of a more virulent variant 
of the disease, which inexorably struck the multitudes 
of fugitives who hoped to leave hunger behind; instead, 
increasingly malnourished and in poor conditions of 
health and hygiene, these refugees fell victim to cholera.
Just in the summer of 1817 there were some really 
alarming and worrying dates: in august the British 
Government received a report of a “malignant disorder” 
in the Sundarbans. It killed 20/30 people a day and only 
after a few weeks, ten thousand people died. From then 
the disease spread through the countries and regions 
both in the east and west to: Nepal, Afghanistan, Iran, 
Iraq, Oman, Thailand, Burnma, China and Japan.
While this first pandemic (1817-1823) affected Europe 
only partially, being limited to the eastern Mediterranean 
and the disease began to decrease and to regress, the 
second pandemic, which broke out in 1826, involved the 
whole continent, taking a heavy toll among the poorest 
and most defenseless sectors of the population [16].
Its exotic origin, the rapidity of its spread and its 
almost instantaneous lethal impact seared the collective 
imagination, fueling anxiety and terror, not completely 
unlike the psychological effect [17] of the COVID-19 
pandemic on many people [18].
Again, the origin was the river Ganges Delta area, and 
again the disease spread with a particular speed, hitting 
places to hang out and meeting places but also even 
further, to United States, Europe, and Egypt. It was 
estimated that only in Cairo and Alexandria died 33.000 
people and just a few years later a cholera epidemic hit 
Moscow; it had heavily decreased the population of the 
big and crucial commercial city of Astrakhan. It reached 
St Peterburg, crossing the borders of Asia and headed 
towards Poland, Bulgaria, Latvia and Germany.
When cholera first appeared in Europe at the end 
of the 1820s, the advanced world began to realize 
and understand better the importance of the disease. 
Scientists and doctors of the largest developed countries 

such as Russia, France, Britain began to study the 
disease with strong priority and the Russian government 
offered a prize for the best essay on the subject. Faced 
with the disconcerting spread of the disease, scholars of 
the time took two different positions: for and against the 
transmissibility of cholera. The English physician John 
Snow (1813-1858), pioneer in hygiene studies, not only 
firmly stated that cholera was a communicable disease, 
but identified water as the main vehicle through which 
it spread [19].
Various waves of cholera also scourged Asia and Europe 
in the 20th Century.
The pandemic that persisted from 1902 to 1926 also 
severely affected troops during the First World War [20]. 
In Italy, it made its return in 1909. The government 
of the day immediately commissioned the hygienist 
Achille Sclavo to coordinate all necessary actions to 
stamp out cholera, or at least curb the spread of the 
disease, which had hit southern Italy, particularly Puglia 
and Sicily [21, 22].
In 1961, a pandemic broke out in southern Asia, spreading 
to Africa in 1971 and reaching America in 1991; it is 
still ongoing (moreover, the disease remains endemic in 
many countries and the bacterium that causes it has not 
yet been eliminated from the environment).
During the 1990s, the pattern of spread of cholera 
changed markedly; the disease reappeared in Central 
and South America, where it had been absent for over 
100 years.
• In the period 1991-1994, an extensive epidemic 

(V. cholerae O1, toxigenic, Inaba serotype, El Tor 
biotype) hit many Latin American countries, from 
Peru to Mexico, wreaking devastating consequences: 
1,400,000 people were infected and over 10,000 
died [23].

• In the same period (1993-94) an epidemic strain 
(V. cholerae O139 Bengal) appeared in the Indian 
subcontinent and other Asian countries [24], 
and in Madras (India) 13,275 were hospitalized 
and 437 died. The O139 serotype has a greater 
potential for diffusion, as it is endowed with greater 
transmissibility (secondary infection).

• A severe epidemic of El Tor biotype cholera broke out 
among refugees in Ghana and Zaire, causing 70,000 
cases of disease and 12,000 deaths, a much higher 
lethality rate (15%) than that recorded in Central and 
South America (1%) and there was also a revival of V 
cholerae O139 in Bangladesh [25].

• In the United States, 61 cases of cholera were reported 
between 1995 and 2000, all caused by V. cholerae 
O1 [26]. One death was recorded, and 35 patients 
were  hospitalized (57%); 37 (61%) infections had 
been acquired outside the United States; 14 (23%) 
had been acquired through uncooked foods consumed 
in the USA; 2 (3%) through the consumption of 
slices watermelon contaminated by the hands of an 
asymptomatic infected subject, and in 8 (13%) cases 
the source of infection was not identified. (Figs. 2-4).

Tab. I. The historical cholera pandemics between the Nineteenth and 
Mid-Twentieth Centuries.

The historical cholera pandemics between the 
Nineteenth and Mid‑Twentieth Centuries with regions 
and countries where it has hit the most in order of time
1817-1823: The first major pandemic 
India, Tibet, Middle East Asia. 
1828-1838: The second pandemic 
Bengal, Europe, Canada, US
1841-1856: The third pandemic 
India, Russia, Europe 
1864-1874: The fourth pandemic
Singapore, Sumatra, Afghanistan, Persia, Arabia, Egypt, Turkey, 
Italy
1884-1886: The fifth pandemic 
Vietnam, China, France, Italy, South America
1892-93: The sixth pandemic 
Russia, Europe
1902-1926: The seventh pandemic 
Far East Asia, Persia, Arabia, Russia, Europe
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The road map toward ending cholera 

Today, as in the past, “the risk factors for cholera are 
inadequate or poor water and sanitation infrastructure, 
the impact of climate change, natural disasters, the 
effects of humanitarian emergencies which precipitate 
population movements, overcrowding, and inadequate 
access to healthcare services, clean water, sanitation and 
hygiene (WASH) facilities” [1, 27].
The severe floods in Pakistan [28], the earthquakes and 
drought that have hit Afghanistan and the severe drought 
in Somalia are significantly increasing the number of 
cholera cases in these countries (Fig. 5). For this reason, 
every effort must be made to comply with the provisions 
of the 2017 “Ending Cholera Road Map”. “Ending 
Cholera-A Global Roadmap to 2030 operationalizes the 
new global strategy for cholera control at the country 
level and provides a concrete path toward a world in 
which cholera is no longer a threat to public health. 

By implementing the strategy between now and 2030, 
the Global Task Force on Cholera Control (GTFCC) 
partners will support countries to reduce cholera deaths 
by 90 percent. With the commitment of cholera-affected 
countries, technical partners, and donors, as many as 
20 countries could eliminate disease transmission by 
2030” [29]. 
Efforts must focus on improving access to clean water 
and adequate sanitation, raising public awareness, 
strengthening surveillance systems for the early 
detection of cases, and supporting coordinated and 
timely responses. Moreover, in 2022, the World Health 
Organization (WHO) also supported the rollout of 
the oral cholera vaccine (OCV) in Lebanon, Pakistan, 
Somalia and Syria in 2022.
Indeed, it is essential that the disease does not become 
endemic in countries such as Lebanon and Syria, despite 
the difficult conditions they are experiencing. 
Several factors could be linked to the recent cholera 
outbreak in Lebanon. Indeed, as cholera is a sign of 
a country’s state of development, this outbreak can 
be ascribed, at least in part, to the consequences of 
the country’s humanitarian crisis. This has resulted 
in the disruption of water and sanitation systems 
and the displacement of populations to overcrowded 
camps with inadequate access to clean water and 
sanitation, with a subsequent increased risk of cholera 
transmission. In addition, the Lebanese healthcare 
system has been hard hit by a three-year financial 
crisis and an explosion at the port of Beirut in August 
2020, which destroyed essential medical infrastructure 
in the capital. In this context, a cholera outbreak may 
overwhelm the response capability of the country’s 
already fragile health system [30].

Fig. 2. Gun syringe cholera vaccination, 1973 (Public domain 
photo).

Fig. 3. Number of cholera cases in the world reported to WHO (2012-2021).
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Can the nightmare of a cholera epidemic 
come from a Syria devastated by war 
and earthquake? 

For 12 years, Syria has been in the throes of a bloody war. 
This has displaced large masses of the population, who 
now live in refugee camps where the hygiene situation 
is totally out of control [31]. Added to this are poverty 
and hunger, the return of the wild polio virus [32] and 

several cases of cholera [33, 34]. In this context, we can 
only speculate as to the current and future impact of the 
consequences of the devastating earthquake that struck 
the territory on the border between Turkey and Syria on 
6 February, causing thousands of deaths, injuries and 
displaced persons. The most dramatic situation can be 
seen in north-western Syria, where the earthquake hit 
both government-controlled areas and areas controlled 
by the rebels fighting the regime of President Bashar al 

Fig. 4. Number of cholera deaths in the world reported to WHO (2012-2021).

Fig. 5. Geographical distribution of cholera cases reported worldwide from January 2022 to January 2023 (Data: ECDC - European Centre 
for Disease Prevention and Control - © ECDC [2005-2022]. https://www.ecdc.europa.eu/en/all-topics-z/cholera/surveillance-and-disease-
data/cholera-monthly).

https://www.ecdc.europa.eu/en/all-topics-z/cholera/surveillance-and-disease-data/cholera-monthly
https://www.ecdc.europa.eu/en/all-topics-z/cholera/surveillance-and-disease-data/cholera-monthly
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Assad. Owing to the civil war, which has been going 
on since 2011, these regions are inhabited by about 4 
million people, including refugees from other parts of 
the country, who often live in makeshift settlements 
without any kind of health care. “The healthcare system 
was already overwhelmed and, after the earthquakes, is 
at risk of complete collapse in some affected areas, as 
are certain life-saving departments and services. Disease 
surveillance teams detect in shelters suspected cases of 
cholera, diarrhea, scabies, lice, hepatitis A, COVID-19, 
measles and leishmaniasis” [35].
The earthquake has therefore further strained the Syrian 
health system, with at least 55 healthcare facilities in 
north-western Syria having been partially or completely 
damaged. All this is happening at the same time as 
Syrian communities are suffering an ongoing cholera 
epidemic. “As of 24 February 2023, more than 50,000 
suspected cholera cases, and 21 associated deaths have 
been reported in northwest Syria. Forty-four percent 
of suspected cases are children aged four years old or 
younger” [36]. 
Starting March 7, an anti-cholera vaccination campaign 
was launched in the earthquake-stricken north-western 
area of Syria, led by the World Health Organization 
and UNICEF, in coordination with health authorities, 
the Syria Immunization Group (SIG) and the Global 
Alliance for Vaccines (GAVI). In the space of 10 days 
about 1.7 million people were vaccinated in northwest 
Syria. As of 27 March 2023, 584 cholera cases have 
been lab-confirmed [37].
It is therefore essential, in a land devastated by a 
seemingly endless war and a catastrophic earthquake, to 
make every effort quickly and in a coordinated manner 
to prevent further victims of a disease which can be 
prevented through the contribution of all concerned.

Conclusion and future forth coming

The World Health Organization (WHO) aims to reduce 
cholera deaths: a global roadmap to 2030, with a target 
to reduce cholera deaths by 90% was launched in 2017.
Researchers have estimated that each year there are 1.3 
to 4.0 million cases of cholera, and 21 000 to 143 000 
deaths worldwide due to cholera [38].
The main approach to controlling the disease is still 
decent sanitation and the strategy includes, first of 
all specialist treatment centers and better access 
to clean water, then effective sanitation and waste 
management, good hygiene and food safety practices 
and counselling.
Oral cholera vaccines should be used in conjunction with 
improvements in water and sanitation to control cholera 
outbreaks and for prevention in areas known to be high 
risk for cholera [39].
Meanwhile, the WHO classifies cholera not only a global 
threat to public health but also as a crucial indicator of 
lack of social development.
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Introduction

Tobacco use causes health problems as well as social, 
economic, and environmental issues, not only for 
smokers but also for non-smokers. Overall, current 
tobacco use and smoking prevalence did not change 
significantly between 2011 and 2021. The prevalence 
of current tobacco use in 2011 and 2021 were 36.1% 
and 34.5%, respectively; and the prevalence of current 
tobacco smoking in 2011 and 2021 were 34.8% and 
33.5%, respectively. However, tobacco smoking is still 
prevalent among men in Indonesia. More than half of 
men did smoke [1]. Current smokers were more likely to 
have a higher risk of all-cause death (hazard ratio = 1.48, 
95% confidence interval = 1.11 to 1.98) than non-current 
smokers [2].
Tobacco smoking is a bad activity, it harms almost all 
organs of the body, causes many diseases, and affects 
the health of smokers in general. Serious health risks 
are much higher in People living with HIV (PLHIV). 
PLHIV who smoke is more likely to get HIV-related 

infections including oral candidiasis, hairy leukoplakia, 
bacterial pneumonia, and pneumocystis pneumonia. 
However, they also got other serious illnesses such as the 
chronic obstructive pulmonary disease (COPD), heart 
disease and stroke, lung cancer, head and neck cancer, 
cervical cancer, and anal cancer than non-smokers with 
HIV. These illnesses can make them too sick to work or 
even lead to an early death [3]. The use of antiretroviral 
therapy (ART) reduces morbidity and mortality, as well 
as increases the life expectancy of PLHIV [4]. As a result, 
comorbidities not related to AIDS, such as cardiovascular 
disease (CVD), are becoming increasingly important 
in the management of long-term HIV infection. This 
is of particular concern because PLHIV are prone to 
developing coronary heart disease, myocardial infarction 
and other CVD events as a consequence of a combination 
of aging, other traditional CVD risk factors, and 
HIV-related risk factors, such as chronic inflammation 
and ART use  [5]. Patients retained after five years on 
ART, subsequently died rate 0.56/100 person-years. 
Increased mortality was associated with age, HIV 
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Summary

Introduction. Tobacco smoking and Alcohol use disorder (AUD) 
are common among people living with the human immunodefi‑
ciency virus (PLHIV), and therefore are linked to increased mor‑
tality and morbidity. This study aimed to determine the prevalence 
of tobacco smoking and AUD, as well as to examine the factors 
associated with tobacco smoking and AUD among heterosexual 
PLHIV in West Papua.
Methods. A cross‑sectional study was conducted among PLHIV 
on antiretroviral therapy (ART) at the voluntary counselling and 
testing (VCT) clinics in Manokwari, Sorong City, and Fakfak dis‑
trict. Data were gathered through interviews with 237 PLHIV who 
were chosen using a consecutive sampling technique. A binary 
logistic regression analysis was used to determine the prevalence 
and estimate the factors associated with current tobacco smoking 
and AUD.
Results. The prevalence of tobacco smoking and AUD among 

PLHIV was 30.8% and 34.6%, respectively. There were statisti‑
cally significant associated between tobacco smoking and gen‑
der (OR = 2.881, CI = 2.201‑3.772), occupation (OR = 1.375, 
CI  =  1.116‑1.622), CD4+ count (OR  =  1.865, CI  =  1.865, 
CI  =  1.068‑3.259) and opportunistic infections (OR  =  1.348, 
CI = 1.054‑1.7240. There were also statistically significant asso‑
ciated between AUD and gender (OR = 2.951, CI = 2.16‑3.930), 
occupation (OR  =  1.392, CI  =  1.178‑1.645), CD4+ count 
(OR  =  1.769, CI  =  1.031‑3.073), and opportunistic infections 
(OR = 1.445, CI = 1.134‑1.842).
Conclusions. Gender, occupation, CD4+ count levels, and 
opportunistic infection were associated to tobacco smoking and 
AUD among heterosexual PLHIV in West Papua. These findings 
emphasize the critical need for an effective cigarette and alco‑
hol use control program for people living with HIV in developing 
countries such as Indonesia, particularly West Papua.
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exposure through injecting drug use, HIV viral load, 
drug regimen, HBV co-infection, fasting plasma, and 
estimated glomerular filtration rate. Decreased mortality 
was associated with transmission through male-to-male 
sexual contact compared to heterosexual transmission 
and higher CD4 count [6].
Smoking can alter the immune response and viral 
development leading to the susceptibility of PLHIV 
to opportunistic infections such as tuberculosis, as 
well as their tendency to have low ART adherence [7]. 
Smoking and heavy smoking rates amongst PLWH 
were significantly higher even in subjects who reported 
diabetes, hypertension and extreme obesity [8]. The use 
of tobacco products by PLHIV is associated with higher 
mortality compared to those infected with HIV alone [9]. 
Based on a study, several factors affect significantly 
the use of tobacco cigarettes among PLHIV, including 
unemployment, Alcohol use disorder (AUD) and illegal 
drugs, low ART adherence, low social support, low 
education, and decreased CD4+ count as well as stigma 
and discrimination [10].
AUD or alcoholism among PLWHA was higher than 
the reported prevalence of AUD among the general 
population of the globe (29.80%)  [11] and increased 
among PLHIV who smoke tobacco and had sexual 
contact with sex workers  [12]. Alcohol use disorder 
results in short and long term impacts on the physical, 
mental and socio-economic aspects of individual 
life  [13]. AUD has been associated with interruptions 
in all steps of the HIV care continuum, including lower 
adherence to ART.  [14]. Previous studies summarized 
the factors that are associated significantly with AUD 
among PLHIV include low adherence to ART, the loss 
of durable viral suppression, increased risk of viral 
rebound, and increased mortality  [15]. In addition, 
AUD is associated with deviant sexual behaviour which 
increases the risk of HIV transmission. It is important 
to consider the trajectories of substance use and sexual 
risk behaviours concurrently in order to decrease the 
transmission of HIV [16]. The HIV epidemic is still high 
in developing countries like Indonesia, especially in West 
Papua Province. Health risks related to tobacco smoking 
and AUD among PLHIV have not been studied much. 
There are very few studies in Indonesia, especially in 
West Papua regarding the problem of tobacco smoking 
and AUD among PLHIV. This study aimed to determine 
the prevalence of tobacco smoking and AUD, and also 
assess the factors associated with tobacco smoking 
and AUD among heterosexual PLHIV in West Papua, 
Indonesia.

Methods

Study design and sampling
This was a cross-sectional study conducted in 2019, 
involving 237 PLHIV who received ART at the Voluntary 
counselling and testing (VCT) clinic at Manokwari 
Hospital, Sele Be Solu Sorong City Hospital, and 
Fak-Fak Hospital in West Papua Province.

The sample study as the subject study was PLHIV 
aged more than 18 years old and fulfilled the inclusion 
criteria. The sample size uses a 95% confidence level 
formula, with a margin of error of 10%, and the number 
of samples obtained is 270. Due to incomplete data 
variables, the number of samples is reduced to 237.

Study variables and data collection
The dependent variables were tobacco smoking and 
alcohol use disorder (AUD). The dependent variables 
were demographic and clinical factors. Demographic 
variables include gender, age, education, occupation, 
marital status, ethnicity, and risk factors for HIV 
transmission. Demographic variables were obtained 
through interviews and medical records. Clinical 
variables include CD4+ levels, WHO clinical stage 
of HIV infection, body mass index, opportunistic 
infections, and viral load. CD4+ levels were measured 
using PIMA (CD4+ counter), viral load measurement 
using qPCR, and body mass index is determined by 
measuring body height and body weight using standard 
instruments. Opportunistic infection data were obtained 
from medical records.

Statistical analysis
Microsoft Excel is used for data entry. Completeness 
and accuracy of data were checked before and after the 
data entry process. SPSS software is used to estimate 
and calculate the proportion of variables to be assessed. 
Logistic regression was used to determine the most 
influential demographic and clinical factors with 
tobacco smoking and AUD. The p-value < 0.05 indicates 
the level of significance with a 95% confidence level.

Ethics statement
Interviews were conducted in separate rooms and were 
confidential using a structured questionnaire. The 
explanation before consent was read to each patient 
before signing the consent to participate. The ethical 
approval was obtained from the Ethics Committee of the 
National Institute of Health Research and Development, 
Ministry of Health of the Republic of Indonesia with the 
number: LB.02.01/2/KE.008/2019.

Results

Demographic and clinical characteristics 
of study participants
Characterization of demographic and clinical variables 
among PLHIV described that most of them were 
females (55.7%), aged  >  35 years old (54.5%), 
Senior high school-university in education (72.6%), 
employment (66.7%), married (78.9%), heterosexual 
(96.6%), CD4+count more than 350 cell/mm3 (53.2%), 
stadium III&IV (68.4%), suffer from tuberculosis as 
an opportunistic infection (50.6%), and smoking rate 
(30.8%).
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Prevalence of tobacco smoking 
by demographic and clinical characteristics 
of study participants
Results showed that gender, occupation status, CD4+ 
counts, and opportunistic infection were statistically 
significantly associated with tobacco smoking among 
PLHIV. PLHIV who were female had smoked more 
than males (OR 2.88, 95%  CI 2.20-3.77), employed 
more than unemployed (OR 1.37, 95%  CI 1.17-1.62), 
CD4  ≥  350  cell/mm3 more than others (OR 1.86, 
95%  CI 1.07-3.26), and got tuberculosis more than 
non-tuberculosis (OR 1.35, 95% CI 1.05-1.72) (Tab. I).

Prevalence of alcohol use disorder 
by demographic and clinical characteristics 
of study participants
Results showed that gender, occupation status, CD4+ 
counts, and opportunistic infection were statistically 
significantly associated with alcohol use among 
PLHIV. PLHIV who were female had smoked more 
than males (OR 2.95, 95%  CI 2.22-3.93), employed 
more than unemployed (OR 1.39, 95%  CI 1.18-1.64), 
CD4  ≥  350  cell/mm3 more than others (OR 1.77, 
95%  CI 1.03-3.07), and got tuberculosis more than 
non-tuberculosis (OR 1.44, 95% CI 1.13-1.84). (Tab. II).

Discussion

The prevalence of tobacco smoking among PLHIV 
was higher than among the common population. Our 
study found the tobacco smoking proportion among 

PLHIV was high (30.8%). Gender factor as male was 
associated significantly with tobacco smoking activity 
(p  <  <0.05). The relationship between gender and 
tobacco smoking is complex, originating in culture. To 
this day, gender differences in the relationship between 
smokers and tobacco products persist. Nicotine plays a 
more prominent role in smoking patterns in men  [17] 
and found a higher prevalence in HIV-positive women of 
any tobacco smoking than in HIV-negative women [10].
Tobacco smoking has become the second leading risk 
factor for premature death and disability in recent years, 
globally [18]. Smoking is a major factor associated with 
cardiovascular disease, cancer, and chronic respiratory 
disease among men and women [19]. Our study found 
the proportion of AUD among PLHIV in West Papua 
was also quite high (34.6%). Drinking alcohol was 
associated with tobacco smoking among PLHIV. In our 
study, male PLHIV, apart from smoking, also consumed 
alcohol. We found around 64 males (78%) drank alcohol, 
while the rest were 18 females (22%) who consumed 
alcohol. Another study revealed that tobacco smoking 
rates among PLHIV were higher when those PLHIV 
smoked concurrently with alcohol consumption [12]. In 
addition, AUD is consistently correlated with the risk of 
HIV transmission through decreased adherence to ART 
and increased susceptibility to HIV infection. People 
who consumed alcohol were 1.5-2.0 times more likely 
to be infected with HIV than individuals who did not 
consume alcohol [20].
Tobacco smoking and AUD were also positively 
correlated with occupation among PLHIV in our study, 
where the most types of their occupation were private and 
farmers. People with occupations outside the home area 

Tab. I. The estimated prevalence of tobacco smoking by demographic and clinical characteristics among PLHIV (n = 237).

Variable
Smoking
(n = 73)

No smoking
(n = 164) 

OR P 95% CI

Gender 2.88 0.000* 2.20-3.77
Male 59 46
Female 14 118
Age group 0.82 0.507 0.49-1.39
15-35 years old 41 66
> 35 years old 57 73
Occupation 1.37 0.001* 1.17-1.62
Unemployment 13 66
Employment 60 98
Risk factor 0.99 0.704 0.94-1.04
Heterosexual 70 159
Other 3 5
CD4+ counts 1.86 0.030* 1.07-3.26
< 350 cell/mm3 42 69
≥ 350 cell/mm3 31 95
WHO clinical stage 0.99 0.551 0.66-1.49
Stadium I & II 23 52
Stadium III & IV 50 112
Opportunistic infection 1.35 0.025* 1.05-1.72
Non-tuberculosis 28 89
Tuberculosis 45 75

* Significance level with p-value < 0.05.



TOBACCO SMOKING AND AUD AMONG HETEROSEXUAL PLHIV

E37

would tend to behave tobacco smoking because of the 
influence of the environment with high population-level 
smoking prevalence may increase likelihood of smoking 
and impede quitting  [21]. In addition, people usually 
smoke to relax while taking a break from their daily 
work. Smoking is also influenced by extrinsic factors 
which include the influence of family, the surrounding 
environment, the influence of peers, and the influence of 
cigarette advertising [22].
Our study found that employment and consume alcohol 
among PLHIV were also higher than among those who 
were unemployed. This indicated that AUD was closely 
related to work status. Another study reported that the 
high level of alcohol consumption among workers is 
due to the easy opportunity to get alcoholic beverages, 
especially when joining colleagues for drinking together. 
Moreover, people who lower income was significantly 
associated with a lower risk of non-problematic heavy 
drinking, but not of problem drinking, compared with 
the highest income [23].
We found that CD4+ counts were positively correlated 
with tobacco smoking and AUD among PLHIV in this 
study. PLHIV who had tobacco smoking and drinking 
alcohol tend to have CD4+ levels  <  350  cells/mm3. A 
study reported that tobacco smoking was associated 
significantly with CD4+ counts and viral load in blood 
among PLHIV  [24]. Evidence that tobacco smoking 
increases viral load demonstrates the importance of 
smoking cessation medication as part of HIV care. 
Another study stated the explanation that described the 
decline in immunological function among PLHIV who 
smoke, i.e. tobacco smoking was associated with lower 
adherence to antiretroviral therapy and substance use 

such as cocaine and alcohol was associated with the 
development and acceleration of HIV severity among 
them  [25]. Another study also reported that AUD was 
associated with reduced adherence to combination 
antiretroviral therapy, decreased viral suppression, and 
increased mortality among PLHIV [26].
Our study found that tobacco smoking and AUD among 
PLHIV were positively correlated with opportunistic 
infections of tuberculosis. PLHIV who smoked tobacco 
and consumed alcohol were more at risk of developing 
opportunistic tuberculosis infection. A study reports 
that smoking and tuberculosis are the biggest health 
problems in the world. Smoking and alcohol intake 
significantly affected for the development of tuberculosis 
in HIV-positive patients under treatment  [27]. 
Furthermore, smoking had a strong influence on TB 
and was a major barrier towards treatment success. In 
multivariate analysis, treatment completion, death rate, 
defaulters and treatment interruption showed significant 
associations with smoking habit. The chances of 
treatment success rate were less for smokers [28]. While 
alcohol intake was significant risk factors for MDR-TB 
development [29].
Tobacco smoking and AUD were associated significantly 
with gender, occupation, CD4+ levels, and tuberculosis 
opportunistic infections among heterosexual PLHIV 
in West Papua. The need for intervention programs to 
stop tobacco smoking and AUD through Voluntary 
counselling and testing clinics to support PLHIV to 
comply with antiretroviral therapy and have a better 
quality of life.

Tab. II. The estimated prevalence of AUD by demographic and clinical characteristics among PLHIV (n = 237).

Variable
Alcohol
(n = 82) 

No alcohol
(n = 155) 

OR P 95% CI

Gender 2.95 0.000* 2.22-3.93
Male 64 41
Female 18 114
Age group 0.64 0.107 0.37-1.09
15-35 years old 34 73
> 35 years old 54 76
Occupation 1.39 0.000* 1.18-1.64
Unemployment 15 61
Employment 67 86
Risk factor 0.63 0.718 0.13-1.06
Heterosexual 80 149
Other 2 6
CD4+ counts 1.77 0.041* 1.03-3.07
< 350 cell/mm3 46 65
≥ 350 cell/mm3 36 90
WHO clinical stage 0.78 0.304 0.52-1.19
Stadium I & II 22 53
Stadium III & IV 69 102
Opportunistic infection 1.44 0.006* 1.13-1.84
Non-Tuberculosis 30 87
Tuberculosis 52 68

* Significance level with p-value < 0.05.
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Conclusion

This study demonstrated the prevalence of tobacco 
smoking and AUD, and the factors associated with 
tobacco smoking and AUD among heterosexual PLHIV 
in West Papua, Indonesia. Female, employed, and 
CD4 ≥ 350 cell/mm3 had higher prevalence of tobacco 
smoking and AUD than others. Gender, occupation 
status, CD4+ counts, and opportunistic infection were 
associated with tobacco smoking and alcohol use 
among PLHIV. These findings suggest that heterosexual 
PLHIVs are a heterogeneous group that needs further 
differentiation in studies and should be included in 
behavioural health assessments as part of clinical care 
and research. Moreover, this result emphasise the critical 
need for an efficient cigarette and alcohol use control 
program for PLHIV in developing countries such as 
Indonesia.
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Introduction

Sensitivity to moral subjects is considered one of the 
professional qualifying criteria for physicians [1, 2]. 
Physicians also need to apply morals, reasoning, moral 
sensitivity, and an appropriate understanding of moral 
subjects ideally. It gives them the ability to accurately 
and timely diagnose moral status and make a decision 
accordingly to prepare the situation for improving the 
quality of moral behaviors  [3]. Patient care is a key 
concept in the medical profession and physicians that 
provide these services need to have personal, social, 
and moral abilities because they interact with the 
patients and face different moral subjects that make 
the decision-making process difficult [4]. One of the 
subjects that play an important role in the process 
of making moral decisions is moral sensitivity  [5]. 
Moral sensitivity not only sensitizes physicians to the 
moral subjects of/her professional environment but 
also helps him/her to make moral decisions for their 
patients.
Identifying a moral conflict, apprehending a patient’s 
susceptible situation contextually and intuitively, and 
being aware of the ethical consequences of decisions 

made are at the core of moral sensitivity [6]. The literature 
review highlights moral sensitivity as an effective factor 
in the ethical decision-making process [7].
Moral sensitivity introduces moral judgment, moral 
stimulation, and moral function, and is intertwined with 
moral care. One of the results of moral sensitivity is its 
effect on the satisfaction of patients [8].
Moral sensitivity as the basis of medical ethics provides 
a basis for physicians to take care of patients morally 
and efficiently, which results in increased patients’ 
satisfaction. As an index of the quality of care, researchers 
are attaching tremendous importance to patient 
satisfaction regarding healthcare and treatment [9, 10]. 
A common feature of recent studies focusing on 
the assessment of treatment outcomes is patient 
satisfaction [11, 12]. Patient satisfaction by definition is 
fulfilling a patient’s needs and wishes satisfactorily in a 
manner that he/she attaches tremendous importance to 
his/her satisfaction [13, 14]. Clinical outcomes, patient 
retention, and patient-doctor relationships are influenced 
by patient satisfaction. Satisfied patients play a key 
role in their treatment process and are more probable 
to complete the medical treatment; they cooperate 
fully and foster a deeper and lasting relationship with 
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Summary

Introduction. Our study aims to assess interactions between the 
moral sensitivity of physicians and the satisfaction of patients.
Methods. This is a cross‑sectional study. Data were collected 
by a standard questionnaire of the physicians’ moral sensitivity 
about decision‑making and a researcher‑made patient satisfac‑
tion questionnaire. The physicians were selected through the 
census method, and patients were selected using quota sampling 
to equal the selection of each physician from each work shift. 
All information was analyzed by SPSS statistical software ver‑
sion 23.
Results. The mean score for physicians’ moral sensitivity was 

91.6  ±  0.63 which shows a high level of moral sensitivity. The 
average patient satisfaction was 61.97  ±  3.55 out of the total 
score (23‑115) which shows a moderate level of satisfaction with 
the highest scores in the domain of “professionalism” and the 
lowest scores were related to the domain of “Technical Quality 
of Care”.
Conclusion. For improving patient satisfaction, adopting appro‑
priate strategies like performing the periodic evaluation of this 
phenomenon and providing some codified training in this regard 
are required to increase the level of moral sensitivity of physicians 
and provide high‑quality care.
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the medical staff boosting compliance. Moreover, they 
keep using health services, cultivate a relationship with 
a specific physician, and recommend the doctor to 
others [14, 15]. It is believed that there is a link between 
deeper satisfaction and measures of healthcare outcomes 
due to compliance with treatment and keeping up with 
appointments. Patient satisfaction studies are conducted 
globally in health care services [16-19].
Moral sensitivity is considered as knowledge and attention 
to moral values. On the other hand moral sensitivity is 
the ability to diagnose moral issues and select the best 
response for them. It is expressed in a study that reducing 
moral sensitivity causes nurses to be inattentive to these 
issues, and moral sensitivity play important role in the 
decision-making of medical personnel  [20]. Attention 
to moral issues is cause for more moral sensitivity and 
moral behavior in a decision-making situation in medical 
staff. According to the results of another study, there is 
a significant correlation between moral sensitivity and 
respect for patients’ rights [21].
Hospitals or health care systems could benefit from the 
research on patient satisfaction. First, patient satisfaction 
sheds light on the ways the services are delivered and 
it helps the management and medical staff to have 
access to the information as part of quality improvement 
efforts. These studies aim to discover the optimum 
practices and direct the solutions toward solving similar 
problems they come across in their institutions [22, 23]. 
Second, increasing performance transparency is what the 
hospitals and the health care system are trying to achieve. 
Patients’ views on how health care services are running 
are integrated by patients’ satisfaction studies [24]. It has 
been shown that patients attach tremendous importance 
to physician-related factors, chiefly those concerning 
communication ability, interpersonal and technical 
skills, and accessibility [25, 26].

Objectives

As far as we know, there was not any similar study 
previously conducted to explore the examination of 
the relationship between the patients’ satisfaction and 
physicians’ moral sensitivity. Given the significance 
of characteristics of physicians’ moral sensitivity 
and patients’ satisfaction and the finite number of 
studies in this regard, the present study tries to shed 
light on the relationship between the moral sensitivity 
of physicians and the satisfaction of patients. Early 
diagnoses and treatment could be achieved by 
outpatient healthcare services. Yet, this field needs 
to be explored more precisely. Studies show that 
outpatient clinics are the main point of contact with 
the patient and if patient satisfaction is achieved, the 
patients are more likely to follow particular medical 
regimens and treatment protocols. This research 
aimed to determine the effect of physicians’ moral 
sensitivity on patients’ satisfaction.

Methods

Study drafting
This study was cross-sectional research conducted 
among outpatients and physicians working in hospitals 
dependent on Shahid Beheshti University of Medical 
Sciences (SBMU) in 2018 and 2019, Iran. This study set 
consisted of outpatient clinics in four selected hospitals. 
The survey lasted for five weeks.

Participants
The participants of this study were two groups:
1. the first group consisted of all the working physicians 

that work in Shahid Beheshti University of Medical 
Sciences of four educational hospitals in Tehran, 
Iran. The physicians were selected through the 
census method. The number of physicians working 
in the aforementioned outpatient clinics was 106, 
which decreased to 100 because of the reluctance 
of 6 physicians to participate in the research. We 
included all 100 patients in the analysis.
Inclusion criteria for physicians were as follows: 
work experience at a clinic at least for 3 months, 
experiencing at least a full working shift in the 
target ward, willingness to participate in the study, 
and completing the questionnaire. Exclusion criteria 
included having less than three months of experience, 
lack of cooperation, and satisfaction to participate in 
the study. As mentioned, just six physicians were not 
included in the study because they did not meet the 
inclusion criteria;

2. 400 patients took part in the study. Patients were 
selected using quota sampling to equal selecting 
of each physician from each work shift. Inclusion 
criteria for patients were as follows: age range of 
15 to 65, willingness to participate in the study and 
complete the questionnaire, verbal communication 
ability with the researcher, and not being a member 
of the medical staff. At the beginning of each 
physician shift, a moral sensitivity questionnaire 
has been completed. Then, interviewers completed 
the questionnaire for 4-5 patients of each physician. 
Selecting 4-5 patients of each physician was done 
by systematic random sampling (one out of each 5 
patients) because the patient’s list was ready at the 
beginning of their shift. Therefore; we randomly 
selected one patient out of each 5 patients on the list.

Data gathering tools
Demographic variables such as gender, age, degree, 
marital status, employment type, job history, and 
working shift were gathered by a form. The data are 
compiled by Lutzen’s Corrected Moral Sensitivity 
Questionnaire (CMSQ) which includes 25 items. 
Likert score-based scoring with a point from 0-5 from 
“completely dissatisfied” to “completely satisfied” 
with the lowest and highest score of 0 and 100 
respectively  [27]. The minimum and maximum scores 
are 0 and 100, respectively. Scores of 0 to 50 indicate 
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low Moral sensitivity, 50-75 indicates moderate Moral 
sensitivity and 75-100 indicates high Moral sensitivity. 
This questionnaire was developed by Lutzen et  al. In 
Sweden [27, 28]. The reliability of this questionnaire is 
estimated to be 0.76 in the United States [29] and 0.78 
in Korea [30]. In Iran, Hassanpour et al. Translated the 
questionnaire from English to fluent Persian according to 
the criteria of the World Health Organization (translation 
of the questionnaires) and according to the cultural 
conditions of Iran. The same translation is then returned 
to the original language and matched to the original text. 
After collecting and examining the internal consistency 
of the questionnaire with Cronbach’s alpha coefficient, 
it was calculated that the number 0.81 was obtained and 
confirmed [31].
To assess patient satisfaction, a researcher-made 
questionnaire was used. To check the validity of that 
questionnaire, the Content Validity Ratio (CVR) and 
Content Validity Index (CVI) were carefully examined 
and the necessary corrections were made. Ten health 
management experts were asked about the items. The 
Content Validity Ratio and the Content Validity Index 
were 0.83 and 0.69, respectively. The reliability of 
the instrument was also evaluated using Cronbach’s 
alpha coefficient which was 0.872. The questionnaire 
included 23 items (such as “Your waiting time after 
admission to the doctor’s office” or “Your attitude 
toward hospital staff”) and its subscales are related to 
three general competencies, including interpersonal and 
communication skills, professionalism, and technical 
quality of care provided by the physician. Each item 
was scored using a Likert scale from 1-5 points for 
completely dissatisfied, dissatisfied, moderate, satisfied, 
and completely satisfied, respectively. Here, positive 
and negative tools are used to evaluate the points, 
and given that the points in the negative modes are 
estimated in reverse. The total score of satisfaction 
for each respondent ranged from 23 (dissatisfied) to 
115 (completely satisfied). Scores below 54 indicate 
dissatisfaction, between 54 and 85 indicate moderate 
satisfaction, and above 85 indicate complete satisfaction.

Data gathering
After obtaining the legal and moral approval from 
Shahid Beheshti University of Medical Sciences and 
delivering, the researcher visited four relevant hospitals 
and obtained research permits from the hospital manager, 
and informed the managers of the outpatient clinic setting 
after the letter of introduction from Shahid Beheshti 
University of Medical Sciences Ethics Committee.
After providing explanations about the purposes of this 
research, the researchers handed over the questionnaires 
to the participants. The physicians completed the 
Self-report questionnaires at their suitable time and place 
and returned them. They were reminded of the secrecy of 
their information and general analysis. The participants 
were allowed to leave at will. At the beginning of the 
meeting, the participants signed the informed consent 
form.

Ethical approval
The Shahid Beheshti University of Medical Sciences 
Ethics Committee, Thran, Iran, approved this study 
(Ethics code IR.SBMU.RAM.REC.1394.341) and legal 
permissions were obtained before data accumulation. 
Participants were informed of the voluntary nature of 
their participation in this study and were provided with 
all the essential information on this study objective and 
how to complete the questionnaires. Besides, participants 
were asked not to write their names on questionnaires. 
The informed consent form was filled out by the samples 
of the study. The information about the nature of the 
research was also available in an introductory letter 
attached to each questionnaire. The participants were 
able to see the results of the research at will.

Data analysis method
Information was analyzed by SPSS version 23. 
Descriptive statistics including percentage, standard 
deviation (SD), and mean were used to portray patient 
satisfaction levels and moral sensitivity. Shapiro-Wilk 
test was used to certify the normal distribution of data 
and the Spearman correlation coefficients, Pearson, and 
one-way analysis of variance (ANOVA) were used at the 
degree of significance of p < 0.05 for compare variables.

Results

Characteristics of the physician and the relationship 
of their demographic factors with moral sensitivity 
are shown in Table  I. According to these results, 
there was only a significant relationship between the 
level of physicians’ education and moral sensitivity 
(p  =  0.049). In other words, residents have more 
moral sensitivity than others (general practitioners 
and specialists).
Characteristics of patients and the relationship of their 
demographic factors with satisfaction are shown in 
Table II. According to these results, there was only a 
relationship of significant between the supplementary 
insurance and the satisfaction of patients (p = 0.0.00). 
In other words, patients with more supplementary 
insurance have more satisfaction compared to others.
The mean score of physicians’ moral sensitivity 
was 91.6  ±  0.63, which shows a high level of moral 
sensitivity. The mean scores of moral sensitivity 
sub-scales are presented in Table  III. As shown, 
among all levels of moral sensitivity that including 
“honesty and benevolence” had the highest mean score 
(26.54 ± 3.08), while “The level of career knowledge” 
had the lowest (3.73  ±  1.64) one. The results show 
that there is a correlation between different levels of 
sensitivity and the total score of moral sensitivity, and 
then awareness and honesty have the highest correlation 
with the total score. Furthermore, among all the levels 
of patient satisfaction, “professionalism” had the highest 
mean score (27.97 ± 3.55), while “Technical Quality of 
Care” had the lowest (16.41 ± 1.28). Overall, satisfaction 
was also moderate (61.97  ±  3.55). Besides, there is a 
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correlation between all levels of satisfaction and total 
satisfaction score, and at the professional level, this 
correlation is stronger.
The correlation between the physician’s moral sensitivity 
and patient satisfaction is shown in Table IV. Based on 
these results, there is a positive relationship between 
the total score of moral sensitivity and satisfaction. 
Also, there is a correlation between all levels of moral 
sensitivity and the total score of satisfaction and vice 
versa. However, the correlation between the experience 

of moral problems and tensions and the total score of 
satisfaction is stronger. Also, there is a strong correlation 
between the total score of moral sensitivity and 
professionalism.

Discussion

According to the results of the present study, most 
physicians were highly sensitive in terms of moral 

Tab. I. Relationship between physicians’ demographic factors and moral sensitivity.

Characteristics Classification
Moral sensitivity

Chi‑square P‑value
Middle High 

Age

< 30
30-40
40-50
> 50

7 (77.78)
37 (74.00)
27 (77.14)
5 (83.33)

2 (22.22)
13 (26.0)
8 (22.86)
1 (16.67)

0.32 0.995

Gender
Male
Female

36 (78.26)
39 (73.58)

10 (21.74)
14 (26.42)

0.29 0.588

Marital status

Single
Married
Divorced
Widow

23 (82.14)
49 (75.38)
1 (33.33)
2 (100.0)

5 (17.86)
16 (24.62)
2 (66.67)
0 (0.00)

4.26 0.234

Education
General
Resident
Specialist

15 (62.50)
15 (82.33)
44 (80.00)

9 (37.50)
3 (16.67)
11 (20.00)

6.47 0.049*

Employment
Official
Contractual
Other

18 (78.26)
25 (71.43)
33 (78.57)

5 (21.74)
10 (28.57)
9 (21.43)

0.61 0.734

Experience
< 10 year
10-20 year
> 20 year

41 (75.93)
25 (75.76)
10 (76.92)

13 (24.07)
8 (24.24)
3 (23.08)

0.007 0.996

Shift
Morning
Afternoon
Night

8 (61.54)
3 (75.00)
65 (78.31)

5 (38.46)
1 (25.00)
18 (21.69)

1.73 0.420

Tab. II. Relationship between patients’ demographic factors and satisfaction.

Characteristics Classification
Moral sensitivity

Chi‑square P‑value
Middle High 

Age

< 30
30-40
40-50
> 50

18 (14.06)
32 (17.20)
15 (20.83)
3 (27.27)

110 (85.94)
154 (82.80)
57 (79.17)
8 (72.73)

2.34 0.505

Gender
Male
Female

36 (18.09)
30 (15.08)

163 (81.91)
169 (84.92)

0.65 0.419

Marital status

Single
Married
Divorced
Widow

18 (19.57)
30 (12.99)
14 (22.95)
4 (28.57)

74 (80.43)
201 (87.01)
47 (77.05)
10 (71.43)

5.99 0.112

Education
Illiterate/Primary
Highs school
Academic

7 (25.00)
25 (14.97)
35 (17.24)

21 (75.00)
142 (85.03)
168 (82.76)

1.77 0.412

Employment

Student
Housewife
Retired
Unemployment
Other

8 (22.86)
15 (14.42)
6 (37.50)
5 (11.36)
34 (16.92)

27 (77.14)
89 (85.58)
10 (62.50)
39 (88.64)
167 (83.08)

7.09 0.131

Supplementary insurance
Yes
No

20 (9.80)
47 (24.10)

184 (90.20)
148 (75.90)

14.58 0.001*
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values. This finding is in agreement with other results in 
this field [27, 32]. Also, findings showed that the level of 
physicians’ moral sensitivity and demographic variables, 
including gender, marital status, and professional 
experience were not correlated significantly. To the best 
of our knowledge, no study has been conducted and 
published on the effect of moral sensitivity in physicians 
on patient satisfaction.
In our study, there was a significant relationship between 
moral sensitivity and the educational level of physicians. 
Moral sensitivity was mostly reported in the residents. 
In a study to investigate the effect of ethical education 
on medical students, it was found that education affects 
students’ professional aspects [33]. In a study in India, 
patients’ satisfaction levels were measured based on the 
quality of services received and their insurance status. 
It was found that insurance does not affect patient 
satisfaction [34]. Contrary to these results, in our study, 
there was a strong and significant relationship between 
supplementary insurance and patient satisfaction. This 
relationship can be associated with the fact that those 
with supplementary insurance receive more health care 
compared to others. These supplementary services 
can improve the treatment of people and boost their 
satisfaction consequently. Considering the results of 
this research and the percentages expressed (dissatisfied 
and relatively satisfied), it seems that appropriate 
measures should be taken by the authorities to improve 
the quality of health insurance services to reach the 
desired level of customer satisfaction. Also according 

to the characteristics of individuals. Satisfied with these 
services to those who were dissatisfied or relatively 
satisfied (fast and complete fulfillment of insurance 
service needs, commitments, etc.) Serious attention of 
officials to make arrangements for customer satisfaction 
can be very helpful.
Of all the levels of moral sensitivity, “honesty and 
benevolence” and “the level of career knowledge” 
received the highest and the lowest scores, respectively. 
“Benevolence and Honesty” points to such concepts 
as honesty, trust between patients and physicians, the 
patients’ reactions to care, and the insight of patients 
and insight about their disease. According to these 
findings from our study, “ exposition benevolence” also 
has gotten the highest score in a study conducted by 
the study of Abdou et al.  [35]. Studies have examined 
only the aspect of moral sensitivity and have not studied 
the consequences of this aspect. Patient satisfaction 
can be considered an important consequence of moral 
sensitivity in physicians, which has been measured in 
our study.
In Lutzen et  al. research, levels of applying ethical 
concepts and respecting the care seeker’s independence 
and the levels of being honest and benevolent received 
the highest and lowest scores, respectively [7]. Because 
the physicians are still in apprenticeship, they become 
greater sensitive to “benevolence and honesty” and 
thus pay more consideration to theoretic topics and 
their usage in the clinical wards. “The level of career 
knowledge” is a level of sensitivity to morals that is 

Tab. III. Mean of levels and total score of the physician’s moral sensitivity and patient’s satisfaction.

Questionnaire Levels Mean (SD) R* P

Moral sensitivity 
of physician

The level of respect for client independence
The awareness level of physicians’ communication with patients
The level of career knowledge
The experience of moral problems and tensions
Using ethical concepts to make moral decisions
Honesty and benevolence
Total

10.35 (1.97)
22.07 (3.15)
3.73 (1.64)
10.24 (1.91)
18.67 (2.72)
26.54 (3.08)
91.06 (0.63)

0.51
0.75
0.05
0.19
0.26
0.64

0.005
< 0.001
0.781
0.086
0.072

< 0.001

Satisfaction of 
patient

Interpersonal and communication skills
Professionalism
Technical quality of care
Total

17.63 (1.43)
27.92 (1.98)
16.41 (1.28)
61.97 (3.55)

0.68
0.82
0.73

< 0.001
< 0.001
< 0.001

* Pearson correlation.

Tab. IV. Correlation of levels and total of physician’s moral sensitivity with patient’s satisfaction.

Moral sensitivity of physician The satisfaction of patients (p‑value)
Interpersonal and 
communication 

skills
Professionalism

Technical 
quality of care

Total

The level of respect to the client independence 0.550 (0.002) 0.441 (0.005) 0.520 (0.002) 0.486 (0.004)
The awareness level of physicians’ 
communication with patients

0.480 (0.004) 0.782 (0.000) 0.503 (0.002) 0.515 (0.002)

The level of career knowledge 0.493 (0.002) 0.545 (0.002) 0.562 (0.001) 0.584 (0.001)
The experience of moral problems and tensions 0.696 (0.000) 0.826 (0.000) 0.911 (0.000) 0.897 (< 0.001)
Using ethical concepts in moral decision making 0.536 (0.001) 0.669 (0.000) 0.772 (0.000) 0.768 (0.000)
Honesty and benevolence 0.544 (0.001) 0.701 (0.000) 0.515 (0.001) 0.579 (0.001)
Total 0.553 (0.001) 0.937 (0.000) 0.442 (0.003) 0.611 (0.001)
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related to the topics about the intentions that going to be 
made without the participation of the patient. This level 
gained the lowest score in our study, which Indicates 
that physicians still have impediments in this context 
and so they don’t have the correct attitude toward it. In 
other words, they don’t pay attention to the patients’ 
participation in their therapeutic care decisions. The fact 
that patients have no specified role in making decisions 
about their therapeutic care and the bulk of decisions are 
made by the healthcare members including physicians 
may be ascribed to the paternalistic viewpoint that is still 
overbearing in the Iranian healthcare system [36, 37].
Results indicated a positive relationship between the 
moral sensitivity of physicians and patient satisfaction, 
but we could not find studies in the available literature on 
the correlation between the physicians’ moral sensitivity 
and patients’ satisfaction. Studies on sensitivity and 
ethical challenges have suggested that ethical sensitivity 
is an effective factor for ethical performance and can lead 
to proper ethical performance [27, 38]. Noh et al. [39], 
in their study, believed that the role and importance of 
moral sensitivity and adherence to ethical and legal 
principles in the care environment require awareness and 
sensitivity of these principles and it can guarantee the 
correct implementation of care [39]. The findings of the 
present study showed that the patients were moderately 
satisfied.
The results showed that the quality of services is far from 
the desired level. In the research conducted by Makarem 
et  al., 50.8% of participants reported deep satisfaction 
with care services [40] and this finding was inconsistent 
with our findings. Previous studies revealed that in 
addition to ethical skills, different factors influence 
patients’ satisfaction such as educating patients  [41], 
responding to questions and requests of patients [41-43], 
communication skills, culture, previous experiences, 
personal and social valencies, and patients’ sobriety of 
their rights [44, 45].
“Technical Quality of Care” was a level of patient 
satisfaction focused on patients’ perceptions of the 
physician’s professional knowledge and expertise. This 
level received the lowest score in this present study. It 
seems that physicians pay less attention to the role of 
caring due to the high workload and high load referral of 
patients. The important role of healthcare providers has 
been shown in previous studies  [46-49]. Re-evaluation 
of medical care quality standards, especially in 
communication dimensions with a patient-centered 
approach, is necessary to increase the appropriate 
communication between patient and physician and to 
pay attention to patients’ needs in different dimensions.
Of all the levels of patient satisfaction, “professionalism” 
received the highest score in the present study. It can be 
said that promoting different aspects of professionalism 
such as moral sensitivity could boost physicians’ 
performance by influencing their mindset and behavior, 
thus patients’ satisfaction will be boosted. To improve and 
promote patient satisfaction, the patient-centered care 
approach must be widely taught and implemented in the 
country. For this to be operational, the influencing factors 

must be identified. Placing the title of patient-centered in 
the level of the academic education course of the medical 
course, placing patient-centered care in the accreditation 
criteria of hospitals, and implementing patient-centered 
care methods in medical centers can help the general 
implementation of patient-centered care in the country. 
In this study, demographic variables and patients’ 
satisfaction were not correlated. A study reported that 
variables such as age and gender do not influence the 
patients’ satisfaction significantly [50].

Strengths and limitations
The present study has several limitations. This was 
a cross-sectional study and therefore does not allow 
causal inference. Second, Sampling was done by the 
conventional method and eventually, the assessment of 
self-reported behavior rather than measuring objective 
behavior was another limitation of the study. Finally, the 
study was conducted in one city in Iran and hence cannot 
be generalized to the entire population; replication is 
recommended in other regions or nationwide.
However, the study has several strengths. According 
to the searches, this is the only study that has been 
done on the relationship between the moral sensitivity 
of physicians and patient satisfaction in Iran, and the 
findings of the present study can be a basis for future 
research. The response rate was high. Although data were 
based on self-report, this method is often necessary to 
collect data on moral sensitivity and patient satisfaction.

Conclusion

Our research was expressive that there is a correlation 
between the satisfaction rate of patients and the level of 
physicians’ moral sensitivity to patients; in other words, 
physicians’ increased level of moral sensitivity will 
increase the satisfaction rate of patients. As there is not 
adequate scientific evidence about this subject, our results 
could be a starting point for more assessments. Since 
there is a direct interaction between moral sensitivity 
and satisfaction rate, physicians are required to improve 
their level of moral sensitivity for taking care of patients. 
The healthcare system administrators could use the 
results of the present study to highlight the importance 
of moral sensitivity in making moral decisions in the 
work environment, and prevent irreparably and imposed 
damages due to the failure to observe the principles of 
professional ethics in the healthcare system. Boosting 
associations between physicians and patients lead to 
meeting patients’ rights and improving the efficiency of 
healthcare centers.

Recommendations

Regarding the limitations of the present study, it should 
be mentioned that although a cross-sectional study was 
used to investigate the relationship between predicting 
variables and outcome at a specific point in time, 
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longitudinal predictions could not be made in this study. 
Therefore, it is suggested that longitudinal research 
studies be designed and implemented to investigate 
causal relationships in this field.
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Background

Osteoporosis is one of the most influential chronic 
diseases in women’s lives in a community [1, 2]. More than 
200 million women have osteoporosis worldwide [3, 4], 
and approximately one in 3 women and one in 12 men 
have osteoporosis  [5,  6]. Epidemiologically about 8 
million women and 2 million men have osteoporosis 
in the United States  [3]. According to the Tehran 
Rheumatology Research Center, over 6 million Iranians 
have osteoporosis [7, 8]. The main cause of this disease 
is not yet known. Age, gender, genetic characteristics, 
smoking, diet, low physical activity, long-term 
Glucocorticoid intake, inadequate calcium intake, 
vitamin D deficiency, and estrogen levels are considered 
factors associated with bone density changes  [4,  8]. 
Although osteoporosis can be prevented and treated, it 
is irreversible and can disable the patient. In addition to 
physical problems, it also imposes a lot of costs on these 
individuals and the health care systems in society [6, 9]. 
Prevention of osteoporosis has several aspects, including 

nutrition, sports, lifestyle, and initial screening. World 
Health Organization (WHO (believes that women 
should be aware of a balanced diet such as vitamin 
D, calcium, and regular exercise exercises to prevent 
osteoporosis [10].
Although many people are aware of the benefits 
of physical activity for physical and psychological 
health, unfortunately, physical activity has decreased 
in recent years. Physical activity is an effective factor 
in the incidence of some chronic diseases such as 
Osteoporosis, Diabetes, Hypertension, Cardiovascular 
Disease, Obesity, and Overweight  [11]. According to 
the WHO, more than 60 percent of adults do not have 
enough physical activity to maintain their health [12].
Health literacy can affect levels of physical activity 
and is also one of the effective factors in preventing 
osteoporosis among women [13]. Health literacy is a set 
of skills, abilities, and capacities in various dimensions. 
These skills and capacities are sometimes manifested 
in obtaining, sometimes in reading, sometimes 
in understanding, sometimes in processing and 
interpreting [14], and sometimes in decision-making and 
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Summary

Background. Considering the effect of exercise and health lit‑
eracy in preventing osteoporosis, the effect of health literacy in 
adopting preventive behaviors, and the role of health volunteers 
in transferring health messages to the community, this study 
aimed to determine the relationship between health literacy skills 
and adopting walking behavior to prevent osteoporosis in women 
health volunteers.
Methods. In a cross‑sectional study, 290 health volunteers refer‑
ring to Qazvin health centers in 2020 were selected through 
Multi‑stage random sampling. Data were collected using a health 
literacy questionnaire (HELIA) and a questionnaire for the adop‑
tion of walking behaviors for the prevention of osteoporosis, and 
they were analyzed using descriptive statistics and logistic regres‑
sion in SPSS software version 23.
Results. The adoption of walking behaviors to prevent 
osteoporosis was at an average level. Age (P  =  0.034, 
OR = 1.098), decision‑making and application of health infor‑

mation (P < 0.001, OR = 1.135), understanding (P = 0.031, 
OR = 1.054), and evaluation skills (P = 0.018, OR = 1.049) 
were factors affecting the adoption of this behavior so that by 
increasing one score to these variables, the chance of adopt‑
ing the behavior increased 1.098, 1.135, 1.054 and 1.049 
respectively. Also, the level of education was another effec‑
tive variable in adopting this behavior, so having a favorable 
level of adoption of this behavior in health volunteers with a 
diploma degree (P = 0.017, OR = 0.736) and below diploma 
(P = 0.011, OR = 0.960), were 0.736 and 0.960 times of those 
with university degrees respectively.
Conclusion. The adoption of walking behaviors to prevent osteo‑
porosis among health volunteers – who have lower age, educa‑
tion, and decision‑making skills and the use of health information, 
understanding, and evaluation – was less. Therefore, it is neces‑
sary to pay more attention to them when designing educational 
health programs.
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application of medical and health information, and they 
can affect the adoption of preventive behaviors in this 
way [15]. In Panahi et al., decision-making and the use of 
health information and evaluation skills were associated 
with the adoption of preventive behaviors  [16]. Also, 
the results of Martin et  al., showed that the skills of 
perception and use of health information were effective 
in the decision of individuals to adopt healthy and 
appropriate behavior  [17]. One study also showed that 
the skill of using health information could predict the 
adoption of osteoporosis-prevention behavior among 
female adolescents [18].
Women’s participation is one of the important factors 
in the success of health programs, which means 
total involvement of women in decision-making 
and implementation in health matters relating to the 
community. Accordingly, the “health volunteers” 
program was designed and implemented. The purpose 
of this plan, in addition to teaching the materials and 
skills necessary, is the transfer of health messages [13]. 
The health volunteers are housewives or employed 
women who volunteered to provide a variety of services, 
including health education, screening, and referral of 
individuals to health centers at the community level [17]. 
They have an important role in identifying risk factors, 
supporting and educating individuals to decrease their 
risky behaviors, and adopting proper lifestyles [18]. They 
act as bridges between individuals and health centers, 
and their knowledge and behavior can affect the health 
of households and ultimately the whole of society [19].
Despite numerous studies on the impact of health literacy 
in adopting different levels of exercise, most individuals 
ignore its role in adopting physical activity, especially 
walking behavior. Therefore, due to the important role 
of exercise in preventing osteoporosis, the role of health 
literacy in adopting different levels of exercise [11, 20, 21], 
adopting preventive behaviors  [19-25] and preventing 
osteoporosis  [26, 24], and the role of health volunteers 
in the transfer of health messages to the community [13] 
and the daily increase in of osteoporosis [27], this study 
aimed to determine the relationship between health 
literacy skills and adopting walking behavior to prevent 
osteoporosis in the women health volunteers.

Methods

Study design and sampling
This was a cross-sectional study conducted among active 
health volunteers referring to health centers in Qazvin in 
2020. Multi-stage random sampling was used so that the 
list of health centers in Qazvin was prepared and then it 
was divided into two parts of north and south. Then, two 
health centers were randomly selected in each section. 
Finally, health volunteers were randomly selected 
through a lottery in each health center.
According to the results of the pilot study in 30 health 
volunteers (r  =  0.15 for the correlation between the 
adoption of walking behaviors to prevent osteoporosis 
and health literacy) as well as the sample size table 

for correlation studies, the minimum sample size was 
estimated to be 175 [28]. The sample size was estimated 
to be 263 considering design effect  =  1.5. Finally, 
considering the possibility of a 10% drop in samples, 
290 people were included in the study.
The inclusion criteria of the study were reading and 
writing literacy, Iranian citizenship, 18 to 65 years old, 
active as a health volunteer during the study, active 
presence in weekly or monthly volunteers’ meetings in 
Health Centers, and informed written consent. Exclusion 
criteria were no unwillingness to continue the study and 
incomplete questionnaires.

Data collection instruments
The data collection instrument consisted of three parts:
A. demographic and background information 

questionnaire including items about age, marital 
status, education level, address, weight, height, 
number of delivery, number of lactation, number of 
family members, and monthly family income;

B. to measure health literacy and its skills, the health 
literacy questionnaire for the urban population 
between 18-65 years old (HELIA) was used [28, 29]. 
This questionnaire included 5 main skills (reading, 
access, understanding, evaluation, decision-making, 
and use of health information), and 33 items are 
used to measure these skills. The scoring scale was 
based on a 5-score Likert, so that 5, 4, 3, 2, and 1 
were given to quite easy, easy, not easy and not hard, 
hard, and completely hard items about reading skills 
respectively  [29]. In the other four health literacy 
skills, 5, 4, 3, 2, and 1 were given to always, quite 
often, sometimes, rarely, and never respectively. 
To score the questionnaire, the raw score for each 
individual in each skill was obtained by the sum of 
his scores. Then, to convert this score to a zero to one 
hundred range, the raw scores minus the minimum 
possible raw score were divided by the maximum 
possible score minus the minimum possible score. 
Finally, to calculate the total score, scores of all skills 
(based on a range of zero to 100) were added and it 
was divided by the number of skills (number 5), so 
that 0 to 50, 50.1 to 66, 66.1 to 84, 84.1 to 100 were 
considered as inadequate health literacy, adequate 
health literacy, sufficient health literacy, and excellent 
health literacy respectively. The questionnaire had 
a favorable validity and acceptable reliability (The 
alpha Cronbach between 72 to 89%)  [29]. In the 
present study, it was first studied as a pilot among 30 
health volunteers and the alpha Cronbach coefficients 
were calculated between 0.76 and 0.85;

C. part three included measuring the adoption of 
walking behaviors to prevent osteoporosis. This 
section included 7 items and it measured the time 
spent walking over the past week. To score this 
part, zero, one, two, and three were given to no 
walking, light walking, average walking, and heavy 
walking respectively. Thus, the range of scores was 
between zero and 21. The validity of this part was 
more than 0.7 in the study of John and colleagues, 
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and its reliability was above 0.79 by Cronbach’s 
alpha coefficient (30, 27). It was also pilot-studied 
in 30 of the health volunteers and its alpha Cronbach 
coefficient was 0.81. The rate of preventive behaviors 
was classified into three levels: poor (scores less than 
50% of the total score), moderate (scores of 75-50% 
of the total score), and good (scores above 75% of 
the total score) [31]. Also, the preventive behaviors 
were classified into two levels: poor (scores less than 
50% of the total score) and good (scores between 
100-50% of the total score) [25, 32], and they were 
used in the logistic regression in the study.

Ethical considerations
The research number was received from the Deputy of 
Research and Technology of Qazvin University of Medical 
Sciences (Ethics code: IR.QUMS.REC.1398.380) in 
coordination with selected health centers. The purpose 
of the study was explained for the health volunteers 
to get their written consent. The questionnaires were 
self-reported, and all health volunteers were asked to 
complete the questionnaires honestly. They were also 
assured that all the information requested would be secret 
and without the names of the individuals.

Statistical analysis
Data were analyzed using descriptive statistics and 
logistic regression in SPSS version 23, and the significant 
level was less than 0.05.

Results

General characteristics of participants
After completing the questionnaire, 10 cases 
were excluded from the study due to incomplete c 
questionnaires, and 280 were included in the final 
analysis (response rate of 96.5%). The mean and 
standard deviation of the participant’s age, height, 
and weight were 41.71  ±  3.57 years, 160.51  ±  6.27 
cm, and 65.58 ± 5.89 Kg respectively. 25% (70) had a 
university education, 55% (154) had diplomas and 20% 
(56) were under diploma degrees. The monthly income 
of the participants’ families was at an average level. 
Also, the mean and standard deviation for the number 
of delivery, the number of lactation, and the number of 
family members of the participants were 2.32  ±  1.35 
and 1.85  ±  1.14, and 3.55  ±  1.25 respectively. 71.4% 
(200 people) lived in the city and 28.6% (80) in villages, 
20.7% (58) were single and 79.3% (222 people) were 
married.

Adoption of preventive behaviors
The mean and standard deviation of the adoption of 
preventive behaviors were 11.57 ± 1.43 out of 21 and 
it was moderate. The adoption of preventive behaviors 
was at poor, moderate, and good levels in 41.4% (116), 
46.1% (129), and 12.5% (35) respectively. Also, the 
mean and standard deviation of health literacy score 

was 65.47 ± 12.54 out of 100 which was at a moderate 
level. Table I showed the mean and standard deviation 
of the five skills scores of health literacy and the total 
health literacy score in the health volunteers. The results 
showed that among the five skills of health literacy, 
understanding and accessing had the highest, and 
decision-making and reading, and applying the health 
information had the lowest mean scores. (Tab. I).

Factors affecting the adoption of walking 
behaviors to prevent osteoporosis
Table  II showed the results of logistic regression to 
determine the factors affecting the adoption of walking 
behaviors to prevent osteoporosis in the health volunteers. 
The results showed that age, level of education and 
decision-making skills and use of health information, 
understanding, and evaluating were the effective factors 
in adopting walking behaviors.
Moreover, the education level did not have a significant 
relationship with the adoption of walking behavior; so the 
chances of having a favorable level of adopting preventive 
behaviors in health volunteers with diploma (P = 0.016, 
OR  =  0.736) and below diploma degrees (P  =  0.012, 
OR = 0.960) were 0.736 and 0.960 respectively which 
were the same as those with university degrees. Also, 
the age (P = 0.034, 1.098), decision-making and health 
information application (P  <  0.001), understanding 
(P  =  0.031, OR  =  1.054), and evaluation (P  =  0.018, 
OR = 1.049) affected the adoption of walking behaviors 
to prevent osteoporosis so that by increasing a score to 
these variables’ level, the chances of adopting walking 
behaviors increased by 1.098, 1.135, 1.054 and 1.049 
respectively. Meanwhile, other demographic and 
background variables and reading and access skills did 
not affect the adoption of walking behaviors (P < 0.05).

Discussion

The study aimed to determine the relationship between 
health literacy skills and adopting walking behaviors to 
prevent osteoporosis in health volunteers.
The results showed that among the five skills of health 
literacy, understanding, and access had the highest mean 
scores. These results are consistent with the results 
of Panahi et  al.  [33]. Also, in the studies of Panahi 
et al. [16], Khoshravesh et al. [34], and Ansari et al. [35] 

Tab.  I. Health literacy Total and numerical indicators of its skills 
among the studied health workers.

Health Literacy Total and its 
Skills

Mean 
Standard 
Deviation

Access 69.44 14.66
Reading 65.87 14.37
Understanding 75.17 15.14
Evaluation 66.28 13.74
Decision Making and health 
information Application

54.89 14.55

Health Literacy Total 65.47 12.54 
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understanding had the highest mean score among health 
literacy skills. Moreover, these results are consistent with 
the results of the study of Mahmoudi et al. [36] in which 
access had the highest mean score. Since the participants 
in this study were health liaisons, it is possible that in 
addition to access, they also have more understanding of 
health-related issues than other people. On the other hand, 
decision-making and use of health information along with 
reading skills had the lowest scores in our study. These 
results are consistent with the results of ZiaPour and 
Kianpour [37], and the study of Panahi et al. [16] in which 
decision-making and health information applications had 
the lowest mean scores. However, these results are not 
consistent with the results of the study of Mahmoudi [36], 
in which information evaluation skills had the lowest 
score. The possible reasons for this inconsistency are the 
participants' low level of health issues evaluation compared 
to the health volunteers in this study, the health volunteers' 
low accuracy in answering reading, decision making, and 
applying health information items, as well as the difference 
in health literacy level between the two groups.
Also, the results showed that the health literacy level was 
moderate in the health volunteers. The results of the global 
study of Eftekhari and colleagues showed that the level 
of health literacy in health volunteers is low which is not 
consistent with the results of this study [38]. Considering 
the direct relationship between education level and 
health literacy  [14,  39], this justification is possible. 
One of the possible reasons for this inconsistency is 
that 61.5% of the health volunteers had elementary and 
upper elementary degrees and had lower health literacy 
levels compared to the participants of this study. Another 
reason can be the difference in the instruments used in 
both studies (HELIA tool in our study and TOFHLA 

tool in the study of Eftekhari). Similar to the results of 
this part of the present study, the study of Dehghankar 
and colleagues showed that the health literacy level was 
moderate in female students [40].
The results showed that the adoption of walking 
behaviors was at a moderate level. In the study of Aligol 
et  al.  [41] and Bashiri Moosavi et  al.  [42], physical 
activity level was also moderate. Considering the 
moderate level of health literacy in the present study, 
as well as the relationship between health literacy and 
adopting preventive behaviors  [24,  32,  43,  44], It was 
expected that the adoption of preventive behaviors was 
also at a moderate level.
The moderate level of adopting walking behaviors to 
prevent osteoporosis could be attributed to the average 
levels of health literacy among the health volunteers, 
and also the relationship between health literacy and 
adopting preventive behaviors.
Moreover, age affected the adoption of walking behavior 
to prevent osteoporosis. Age also was one of the effective 
factors in adopting preventive behaviors in the study of 
Panahi et  al.  [24]. However, there was no significant 
relationship between age and adoption of preventive 
behaviors in Hosseini et al. [45], and Panahi et al. [46]. 
It seemed that with increasing age and increasing 
self-efficacy, people would have more successful 
experiences  [47], due to the effect of self-efficacy on 
calcium intake and exercise  [48] and the relationship 
between self-efficacy and health literacy [49].
Moreover, the results showed that the level of 
education was effective in adopting walking behaviors. 
These results were consistent with the results of 
Hernandez-rauda et  al.  [50]. Etehad Nezhad and 
colleagues' study showed that there was a relationship 

Tab. II. Factors affecting the adoption of walking behaviors to prevent osteoporosis in health volunteers in the logistic regression model *.

Variable
Regression 

Index 
Estimation

Odds 
Ratio 
(OR)

Standard 
Error (SE)

Wald 
statistic

P‑value
P value (0.95%)

The Least 
Value

The Most 
Value

Place of 
Residency

City - - - - - - -
Village 0.331 1.39 0.165 4.02 0.359 0.008 0.655

Education Level
University - - - - - - -
Diploma -0.306 0.736 0.344 0.011 0.016 -0.712 0.64
Below diploma -0.036 0.96 0.34 0.011 0.012 -0.714 0.64

Marital Status
Single - - - - - - -
Married -0.010 0.99 0.029 0.125 0.654 -0.067 0.047

Monthly Family Income 0.007 1.007 0.006 1.086 0.258 -0.006 0.019
Age 0.094 1.098 0.041 5.055 0.034 0.012 0.176
Number of Deliveries -0.029 0.971 0.021 1.86 0.152 -0.071 0.013
Height -0.049 0.95 0.147 0.113 0.687 -0.337 0.239
Weight -0.010 0.99 0.029 0.125 0.413 -0.067 0.047
Number of lactating -0.015 0.985 0.05 0.091 0.183 -0.115 0.084
Number of Family members -0.044 0.956 0.035 1.581 0.254 -0.114 0.025
Reading 0.033 1.033 0.04 0.689 0.186 -0.046 0.112
Access 0.005 1.005 0.034 0.025 0.103 -0.062 0.073
Understanding 0.053 1.054 0.025 4.352 0.031 0.003 0.103
Evaluation 0.048 1.049 0.0218 4.773 0.018 0.005 0.090
Decision-Making and Application 0.127 1.135 0.031 16.514 < 0.001 0.066 0.189

* Independent variables were entered concurrently into the logistic regression model.
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between the level of women's education and the intake 
of calcium as preventive behavior of osteoporosis [3]. In 
the study of Kani Jayhooni and colleagues, there was 
also a relationship between women's education and 
adopting preventive behavior  [51]. The results of this 
part were inconsistent with the results of Panahi et al. [2] 
and Hosseini et al. [46]. One of the possible reasons for 
this discrepancy could be the younger age and lower 
health literacy level of the students compared to those of 
the health volunteers in the present study. It seemed that 
the higher their level of education, the more likely they 
are aware of health information and more likely to adopt 
preventive behaviors.
The results showed that decision-making skills and the 
use of health information, understanding, and evaluation 
skills were effective factors in adopting walking behaviors 
to prevent osteoporosis. In the studies of Panahi et al. [33] 
and Martin et al. [52], decision-making skills and health 
information and evaluation were related to the adoption 
of preventive behaviors which is in line with these 
results. Martin et  al. showed that perception and the 
use of information in decision-making were effective in 
treating behavior  [52]. It can be concluded that health 
literacy is a set of skills, capabilities, and capacities in 
various dimensions. These skills and capacities emerge 
occasionally in obtaining medical and health information, 
reading, understanding, processing and interpretation, and 
decision-making and the use of health information [14], and 
they can affect the adoption of preventive behaviors [15]. 
In other words, in the present study, probably these skills 
and capacities were able to appear only in the three skills 
of decision-making and the use of health information, 
understanding and evaluation, and they had an impact on 
the adoption of preventive behaviors. Also, regarding the 
impact of decision-making skills and the use of health 
information on adopting behavior, it can be added that 
this skill is somehow the same as behavior. Meanwhile, 
understanding and assessment were effective in the 
adoption of preventive behaviors due to the activities of 
the health volunteers and their presence in educational 
meetings in the health centers, and their transferring of 
these pieces of training to the households.

Conclusion

The adoption of walking behaviors to prevent 
osteoporosis was less among health volunteers who had 
lower age, education, decision-making skills, and the use 
of health information, understanding, and evaluation. 
Therefore, it is necessary to pay more attention to them 
when designing educational health programs.
It seemed that the present study was the first study to 
determine the relationship between health literacy 
skills and adopting walking behaviors. The findings 
of this study should be used to design interventions to 
prevent osteoporosis among health professionals. Also, 
the target group in this study was active health workers 
living in Qazvin city. Therefore, the results of this 
study cannot be generalized to other groups of health 

professionals. Therefore, it is recommended to conduct 
this study among the health liaisons of other cities as 
well as among different groups of women (in terms of 
education, age, and residential area).

Limitation

The most important limitation of this study was the lack 
of a specific instrument for measuring health literacy in 
osteoporosis. Moreover, ignoring other health skills related 
to health literacy such as self-efficacy, communication, and 
calculation was another limitation of this study which could 
study a wider and more comprehensive relationship between 
health literacy skills and adopting walking behaviors in 
osteoporosis. Ignoring cultural backgrounds and skills such 
as speaking, listening, and understanding basic and cultural 
knowledge of individuals was also another limitation of this 
study that should be paid attention to when measuring health 
literacy. They were also neglected in other instruments and 
studies. In addition, a relatively low number of samples, 
sampling at the level of health centers, a low number of 
related studies, and self-reported data collection were other 
limitations of this study.
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Introduction

World Health Organization (WHO) defines pregnancy 
and labor as a specific condition that is categorized as 
not a disease, but only biological and social processes 
that carry health risks [1]. Nevertheless, the fact is that 
pregnancy and childbirth cannot be categorized as the 
regular health status of the mother. During pregnancy, 
chemical, biological, physiological, hormonal, and 
anatomical changes occur in the mother’s body. 
Emotional and physical changes also occur during 
pregnancy. These changes are beyond their control, and 
it is assumed that these changes make them vulnerable 
both physically and mentally, so that it often affects the 
overall welfare of pregnant women [2, 3]. Pregnancy is 
a crucial period for a mother because it poses risks not 
only to herself but also to the child [4].
Mothers can be physically fit during pregnancy and 
after delivery, but they are not necessarily mentally 
and socially healthy. An ideal health assessment will 
include physical health measures, physical, social and 
psychological functions, all of which are measures 
of a person’s quality of life  [5]. Quality of life must 
be a significant concern in the health care of pregnant 
women, namely, quality of life must be the central axis, 
from the beginning to the last day of life [6]. Quality of 
life during pregnancy, the most widely discussed area, 
is physical health. However, this does not play down 
the critical role of the psychological domain and social 
relations in quality of life pregnant women. There is an 

interconnection between affected domains, or in other 
words, one domain reflects another domain [7].
The indicator widely used throughout the world to assess 
a person’s physical, mental, and social health status, 
is quality of life. The WHO world health organization 
states that quality of life is’ people’s assessment of 
their position in life in the context of culture and value 
systems in their homes, related to goals, a combination 
of physical, psychological (mental) health aspects, level 
of self-confidence, social relations, belief personal 
and their relationship with the environment  [5]. The 
definition of quality of life, according to WHO, is a 
definition that is widely accepted throughout the world.
The process of pregnancy affects or can decrease the 
quality of life from the beginning of pregnancy until 
delivery, even the risk of a decrease in the mother’s 
quality of life is higher in pathological pregnancy  [8]. 
The presence of pain, nausea and vomiting, depression, 
and the absence of a supportive partner can negatively 
affect the quality of life of pregnant women  [7]. The 
mother’s quality of life during the perinatal period can 
also harm the quality of life felt after delivery, such as 
postnatal depression, complications during labor, or 
abnormalities in the baby [9].
In addition to physical health problems, WHO states 
worldwide about 10% of pregnant women and 13% 
of new mothers experience mental disorders, mainly 
depression. This figure is even higher in developing 
countries, which is 15.6% during pregnancy  [10] and 
19.8% after giving birth. In cases of severe mental 
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Summary

Introduction. Ideal health assessment includes physical, mental, 
and social health measures that measure a person’s quality of life. 
This study aims to develop indicators to measure the quality of life 
of pregnant women.
Methods. The design of this study was development research with 
a cross‑sectional data collection. The study sites were in six PHC 
in Ngawi district and Blitar city, East Java Province, Indonesia. 
The sample size is 800 pregnant women. Data analysis used the 
second‑order Convincatory Factor Analysis (CFA) method.
Results. The indicators to measure the quality of life of preg‑
nant women were all 46, consist of 21 indicators for functional 
and physical health factors, 6 indicators for mental health and 
functional factors, and 19 indicators for the social functional and 

environmental factors. Health factors and physical functions con‑
sist of 21 indicators, which are divided into seven aspects. Health 
factors and mental functions consist of 6 indicators divided into 
three aspects. The social and environmental function factor con‑
sists of 19 indicators divided into six aspects.
Conclusions. The indicators of quality of life for pregnant women 
that are developed can represent most of the conditions of preg‑
nant women, and if they have been validated, they are expected to 
be applied easily. Indicators of quality of life for pregnant women 
have provided a sufficient but straight forward way of calculating 
and cutting off points to categorize the quality of life status of 
pregnant women.
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disorders that can cause severe suffering to the mother, 
it can even trigger suicidal ideation. Besides, mothers 
with mental disorders usually cannot perform their 
daily functions properly. This fact shows that the health 
problems of pregnant and postnatal women are not 
only physical but also mental health and social health 
problems [11].
Another problem that affects the health status of the mother 
during pregnancy is social and environmental support. 
Social support from many people, both from husband, 
family, and friends to the mother during pregnancy, 
indirectly affects stress during pregnancy [12] and helps 
protect mothers against postpartum depression  [13]. 
Pregnant women who get higher social support will have 
low stress levels, while pregnant women who lack or do 
not get social support will have high-stress levels [14].
The specific quality of life instruments that have been 
developed and validated to measure the quality of life of 
pregnant women currently have only one developed in 
Europe (Czecho-Slovakia), in addition to several generic 
instruments that often have been used to measure the 
quality of life of pregnant women. Many literature 
study articles state that generic instruments such as 
Short Form-36 (SF-36) [15], World Health Organization 
Quality Of Life-Bref (WHOQOL-BREF)  [16,  17] 
and specific instruments such as The Nausea and 
Vomiting of Pregnancy-Specific Health-Related 
Quality of Life (NVP Specific HRQOL) [18, 19], The 
specific QOL-GRAV  [20], Postpartum Quality of Life 
(PQOL)  [21], Maternal Postpartum Quality of Life 
(MAPP-QoL), and Mother-Generated Index (MGI) [22] 
has often been used to measure Health-Related Quality 
of Life (HRQoL) in pregnant women.
Although several generic and specific life instruments are 
reliable, according to the researchers, a number of these 
instruments are considered less suitable for measuring 
the quality of life in special populations such as pregnant 
women [22, 19]. While these generic instruments are not 
sensitive enough to capture small but essential changes 
or effects of interventions on special populations such 
as pregnant women. Besides, it will potentially lose the 
mother’s unique perspective with or without morbidity 
that lasts during pregnancy [23].
Therefore, to measure HRQoL of pregnant women with 
diverse demographic and socio-cultural backgrounds, 
new indicators are needed with varying pregnancy 
conditions. The development of new indicators and 
instruments will have the following advantages: provide 
a general HRQoL measure for various pregnancy 
conditions; allows comparisons between programs 
that handle pregnancy in different contexts; and allows 
evaluation of the achievement of targeted local, national, 
or global targets in the field of maternal and child 
health [22].
The purpose of this study is to develop new indicators 
to measure the quality of life of pregnant women with 
diverse socio-demographic backgrounds and varying 
pregnancy conditions.

Methods

This type of research is development research with the 
research design used is cross-sectional because data 
collection is done at one time.
The research location is six public health center with 
details of 3 public health center in Blitar City, which is 
an area with a high maternal mortality rate (AKI), and 
3 public health center in Ngawi Regency, which is a 
region with a low MMR category in East Java Province, 
Indonesia. The data collection time is estimated from 
January 2019 to March 2019.
The research sample was a portion of pregnant women 
who had antenatal care (ANC) examinations at three 
Community Health Centers in Ngawi Regency and 
Blitar City, East Java Province. The simple random 
sampling formula is used to determine the sample [24]. 
Based on this equation, a sample size of 800 pregnant 
women was obtained from a total population of 25,200 
pregnant women. The simple random sampling equation 
used is as follows:

Quality of life pregnant women who will be developed 
with this study consists of 3 factors:
1. functional and physical health factors: consisting of 

7 variables (aspects);
2. functional and mental health factors: consisting of 5 

variables (aspects);
3. social and environmental function factors: consist of 

13 variables (aspects).
Interviews were conducted while pregnant women were 
visiting pregnancy check-up (ANC) at the health center. 
The interview is done once during pregnancy, regardless 
of gestational age.
Before arriving at the data collection stage, identification, 
confirmation, validation, and reduction of all variables 
(aspects) and all items that make up each aspect are first 
carried out. The process of identification, confirmation, 
validation, and reduction is carried out in 4 stages, namely:
1. Phase I: conduct a comprehensive and in-depth 

literature study to identify all domains, variables 
(aspects), and items that make up the quality of 
life indicator for pregnant women. In studying 
this literature, three domains, 25 aspects, and 115 
indicators of quality of life have been identified. 
Details of the whole domain, aspects, and indicators 
have been explained in the conceptual framework;

2. Phase II: confirm and validate all domains, aspects, 
and indicators that make up the indicators of 
quality of life for pregnant women by conducting a 
preliminary study using the in-dept interview method 
for pregnant women in two regions, namely Ngawi 
Regency and Sumenep Regency;

3. Phase III: testing instruments to determine their 
validity and reliability so that the number of indicators 
is reduced to 115 variables in the end. The trial of 
the instrument was conducted by interview using a 
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questionnaire to 30 pregnant women who were doing 
ANC at the Mulyorejo Health Center, Surabaya;

4. Phase IV: confirm and validate all domains, aspects, 
and indicators that make up the quality of life indicator 
for pregnant women using the review method by some 
experts. Based on the results of the expert review, it 
was found that there were several inputs, including the 
number of items it was suggested not to be reduced by 
the consideration that if it were not significant, it would 
be wasted by itself at the time of the Confirmatory 
Factor Analysis (CFA) so that the number of indicators 
remains as before, namely 115 indicators.

Data processing and data analysis are carried out in the 
following stages:
1. before the questionnaire for data collection was applied 

to pregnant women in Ngawi Regency and Blitar City, 
the validity and reliability tests were first conducted 
by interviewing 30 pregnant women outside the study 
location. Then the instrument validity was analyzed 
using the correlation test, and the instrument reliability 
was analyzed alpha Cronbach;

2. after making improvements to the questionnaire 
based on the validity and reliability test results, the 
data was collected at 3 Puskesmas in Ngawi Regency 
and 3 Puskesmas in Blitar City;

3. if the data has been collected, then check and repair 
(editing) if there is data entry on the wrong or lacking 
questionnaire. Next, provide a code (coding) for each 
answer on the questionnaire that has been filled in 
completely;

4. it gives a score for each question item analyzed and 
summits the answers to some question items that 
make up one aspect or variable. Each question item 
is given two answer choices, namely yes, and no. The 
scoring of each question item is as follows:
a. score 0 if the answer is No;
b. score 1 if the answer is Yes;

 If the question item is negative, then the answer score 
is categorized as follows:
a. score 0 if the answer is Yes;
b. score 1 if the answer is No;

5. enter all responsive answer data into the data processing 
program on the computer, all items, and all aspects;

6. we are analyzing all variables, using the second-order 
Convincatory Factor  Analysis (CFA) to determine 
significant variables in each aspect and quality of life 
factors of pregnant women using SmartPLS software;

7. develop an indicator model based on the results of 
the CFA;

8. calculates the cut of point value for each factor based 
on the average value () quality of life pregnant 
mother + Standard Deviation (SD) value;

9. categorizing the value of quality of life for pregnant 
women for each factor as follows:
a. low: if the value of quality of life for pregnant 

women ≤ SD;
b. medium: if -SD  <  value of quality of life for 

pregnant women < +SD;
c. high: if the value of quality of life for pregnant 

women > +SD.

This research has obtained a certificate of ethical 
approval from the Ethics Commission of the Faculty 
of Public Health, Universitas Airlangga No. 553/EA/
KEPK/2018.

Results

Results of analysis of quality of life 
indicators for pregnant women
Indicator analysis results quality of life pregnant women 
for functional factors and physical health (factor  A) 
indicate aspects of daily living activities (A1), aspects of 
dependence on drugs or help from others (A2), aspects 
of energy and fatigue (compared to before pregnancy) 
(A3), aspects of mobility (A4), aspects of pain and 
discomfort (A5), sleep and rest aspects (A6) and 
aspects of workability (outside and at home) (A7) are 
significant. That result has a meaning that all aspects of 
functional and physical health factors play a role in the 
status of the quality life of pregnant women. However, 
not all indicators from every aspect of function factors 
and physical health are significant (Tab. I).
CFA results in function factors and physical health 
(factor A) quality of life pregnant mother, and the loading 
factor value of each indicator can be seen in Figure 1.
Factor values for physical function and health (factor A) 
quality of life for pregnant women, calculated based on 
the loading factor value of each indicator. Calculation of 
factor values for physical function and health (factor A) 
quality of life pregnant mother use the following 
equation:

A = (0.411×A1_a)+(0.41×A1_b)+(0.347×A1_c)+ 
(0.297×A1_e)+(0.357×A1_f)+(0.365×A2_c)+ 
(0.353×A2_d)+(0.448×A3_a)+(0.467×A3_b)+ 
(0.416×A3_c)+(0.388×A4_a)+(0.358×A5_a)+ 
(0.334×A5_b)+(0.337×A5_c)+(0.366×A5_d)+ 
(0.356×A6_a)+(0.38×A6_b)+(0.413××A6_c)+ 
(0.446×A7_a)+(0.492×A7_b)+(0.347×A7_c)

Based on the equation, the average value of the functional 
factor and physical health (factor A) is obtained quality 
of life pregnant mother of 5.5707 with a standard 
deviation of 1,36624. Categorization of functional 
factors and physical health (factor  A)) quality of life 
pregnant mother use the following criteria:
1. physical Function and Health  <  4.20446 are 

categorized as low;
2. physical Functions and Health 4.204461 to 6.93694 

categorized as moderate;
3. physical Health and Functions  >  6.936941 are 

categorized high.
As many as 84.3% of pregnant women do not have 
problems with their physical function and health (in 
moderate and high conditions), but there are still 
16.3% who have low physical or functional health and 
function conditions. A description of the results of the 
categorization of functional factors and physical health 
(factor A) quality of life pregnant mother can be seen in 
Table II.



N. PUSPITASARI

E58

Functional and mental health factors 
(factor b)
The analysis of quality of life indicators for pregnant 
women as a whole for functional factors and mental 
health (factor  B) shows that not all significant factors 
play a role in assessing the quality of life status of 
pregnant women. There are three significant aspects, 
namely aspects of self-perception and appearance (B1), 
aspects of dependence on drugs or help from others 
(B3), aspects of spirituality, religion, and beliefs (B4), 
meaning that all three aspects of the function and mental 
health factors play a role or contribute on the quality of 
life status of pregnant women (Tab. III).
CFA results in function factors and mental health 
(factor B) quality of life pregnant mother, as well as the 
loading factor  value of each indicator, can be seen in 
Figure 2.
Factor values   for function and mental health (factor B) 
quality of life for pregnant women, calculated based on 
the loading factor value of each indicator. Calculation of 
factor values   for function and mental health (factor B) 
quality of life pregnant mother use the following 
equation:

B = (0.344×B1_e)+(0.35×B1_f)+(0.312×B3_b)+
(0.251×B4_a)+(0.188×B4_d)+(0.213×B4_e)

Based on these equations, the average value of functional 
factors and mental health (factor B) is obtained quality of 
life pregnant mother of 0.9981 with a standard deviation 
of 0.46151. Categorization of functional factors and 
mental health (factor B) quality of life pregnant mother 
uses the following criteria:
1. function and Mental Health  <  0.53659 categorized 

as low;
2. function and Mental Health 0.536591 to 1.45961 

categorized as moderate;
3. function and Mental Health > 1.459611 is categorized 

high.
By category for function and mental health factors 
(factor  B) quality of life, pregnant women are known 
to have a mental function and low health category of 
14.2%. At the same time, 85.8% of pregnant women 
have moderate and high mental health functions and 
categories. A description of the categorization of mental 
health and function factors (factor  B) quality of life 
pregnant women can be seen in Table IV.

Social and environmental function factors 
(factor C)
The results of the analysis of overall quality of life indicators 
for pregnant women for social and environmental function 
factors (factor C) show that not all significant factors play 

Tab. I. The CFA analysis of functional factors and physical health (factor A) significant quality of life for pregnant women 2019.

Aspect Indicator description p p

A1
Daily life activities

(A1_a) Mother is still cleaning the house as usual during pregnancy 0.000
0.000

(A1_b) Mother is still washing clothes and other household equipment, during pregnancy 0.000

A1
Daily life activities

(A1_c) Mother still cooks and prepares food for the family as usual, during pregnancy 0.000

0.000
(A1_e) Mother is still caring for other family members (children, husband, parents) as 
usual, during pregnancy

0.000

(A1_f) Mother still does other daily activities as usual (for example work, shopping), during 
pregnancy

0.000

A2
Dependence on drugs 
or other people’s help

(A2_c) Mother has used other people’s rocks to do daily activities (> one month) during 
pregnancy

0.000
0.000

(A2_d) Mothers are currently using other people’s rocks to carry out daily activities (> one 
month) during pregnancy

0.000

A3
Energy and fatigue 

(A3_a) Mothers feel slower doing daily activities during pregnancy 0.000 0.000
(A3_b) Mothers find it harder to carry out daily activities during pregnancy 0.000

0.000
(A3_c) Mother feels tired easily doing daily activities during pregnancy 0.000

A4
Mobility

(A4_a) Mothers still find it easy to walk in daily activities, during pregnancy 0.000 0.000

A5
Pain and discomfort

(A5_a) Mother feels healthy during pregnancy 0.000

0.000
(A5_b) Mothers feel more easily ill during pregnancy 0.000
(A5_c) Mother feels physically comfortable during pregnancy 0.000
(A5_d) Mother feels uncomfortable (aching, nausea, cramps, heavy body) during 
pregnancy

0.000

A6
Sleep and rest

(A6_a) Mother often experience sleep disorders (often wake up during sleep, nightmares, 
delirious, and can not breathe comfortably) during pregnancy

0.000 0.000

(A6_b) Mothers often experience difficulty falling asleep during pregnancy 0.000
0.000

(A6_c) Mothers often cannot rest comfortably during pregnancy 0.000

A7
Ability to work (outside 
and at home)

(A7_a) Mother feels the amount of work that can be done every day becomes less during 
pregnancy

0.000

0.000(A7_b) Mother feels the type or type of daily work that can be done to be reduced during 
pregnancy

0.000

(A7_c) Mother feels the results of daily work is not as expected during pregnancy 0.000
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a role in assessing the quality of life status of pregnant 
women. There are five significant aspects, namely aspects 
of support from other family members (C2), aspects of 
support from others (C3), aspect of freedom, physical 
safety and security (C7), aspects of the home environment 
(C9), aspects of opportunities for obtaining pregnancy 
information (C10). That result has the meaning that these 
five aspects of social and environmental function factors 
play a role or contribute to the quality of life status of 
pregnant women (Tab. V).

CFA results from social and environmental function 
factors (factor C) quality of life pregnant mother, as well 
as the loading factor value for each indicator shown in 
Figure 3.
Value factors for social and environmental functions 
(factor C) quality of life for pregnant women, calculated 
based on the loading factor  value of each indicator. 
Calculation of factor values for social and environmental 
functions (factor C) quality of life pregnant mother use 
the following equation:

Tab. II. Results of analysis of Physical Function and Health categories (factor A) quality of life pregnant mother 2019.

Physical Function and Health Categories n Percentage (%)
Low 126 15.8
Moderate 544 68.0
High 130 16.3
total 800 100.0

 
 

Figure 1  
 
  

Fig. 1. CFA results from physical function and health factors (factor A) quality of life pregnant women 2019.
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C = (0.363×C1_a)+(0.331×C1_d)+(0.282×C1_e)+
(0.319×C1_g)+(0.319×C1_h)+(0.426×C1_j)+
(0.302×C1_l)+(0.41×C2_a)+(0.457×C2_e)+

(0.397×C3_a)+(0.507×C3_b)+(0.478×C3_c)+
(0.324×C6_a)+(0.345×C6_d)+(0.3×C9_c)+

(0.269×C9_d)+(0.483×C10_a)+(0.499×C10_b)+
(0.452×C10_c)

Based on these equations, the average value of social 
and environmental function factors (factor C) is obtained 
quality of life pregnant mother of 6.7559 with a standard 
deviation of 0, 76678. The categorization of social and 
environmental function factors (factor C) quality of life 
pregnant mother use the following criteria:
1. social and environmental function factors < 5.98912 

are categorized as low;
2. social and environmental function factors of 5.989121 

to 7.52268 are categorized as moderate;
3. social and environmental function factors > 7.522681 

are categorized high.
By category for social and environmental function factors 
(factor C) quality of life, pregnant women in Table VI are 
known to have social and environmental functions low 

category of 13.3%. At the same time, 86.8% of pregnant 
women have moderate social and environmental 
functions (factor C). There are no pregnant women who 
have high social and environmental function categories.

Results of analysis of indicators of quality 
of life for pregnant women
The results of the analysis of quality of life indicators for 
pregnant women on physical health and function factors 
(factor A) show all aspects (7 aspects) of physical health 
and function factors (factor A) play a role or contribute 
to the quality of life status of pregnant women.
Significant aspects of the function factor  and physical 
health (factor A) are 1) aspects of daily living activities 
(A1), 2) aspects of dependence on drugs or help from 
others (A2), 3) aspects of energy and fatigue (compared 
to before pregnancy) (A3), 4) aspects of mobility (A4), 
5) aspects of pain and discomfort (A5), 6) aspects of 
sleep and rest (A6), and 7) aspects of the ability to work 
(outside and at home) (A7).
The results of the analysis of quality of life indicators 
for pregnant women on the function factor and mental 
health (factor B), showed four significant aspects of the 

 

 

Figure 2  
 
 
 

 

Figure 3  

Fig 2. CFA results from physical function and health factors (factor B) quality of life pregnant women 2019.

Tab. III. CFA analysis results in functional factors and mental health (factor B) quality of life pregnant mother which is significant in 2019.

Aspect Indicator description p p
B1
Self-perception  
and appearance

(B1_e) Mother feels this pregnancy changes the value of the mother as a woman 0.000
0.000

(B1_f) Mother feels this pregnancy changes the value of the mother as a wife 0.000

B3
Positive feelings in pregnancy

(B3_b) Mother feels be exclusive or special because of this pregnancy 0.000 0.000

B4
Spirituality, religion, and belief

(B4_a) Mother feels this pregnancy is a special or extraordinary event 0.000
0.000(B4_d) Mother performs religious services for this pregnancy 0.000

(B4_e) Mother performs certain cultural events or rituals for this pregnancy 0.000

Tab. IV. Results of the analysis of categories of mental function and health factors (factor B) quality of life for pregnant women 2019.

Mental Health and Function Category n Percentage (%)
Low 144 14.2
Moderate 538 67.3
High 148 18.5
Total 800 100.0
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function factor  and mental health (factor  B), namely 
1) aspects of self-perception and appearance (B1), 2) 
aspects of feeling positive in pregnancy (B3), and 3) 
aspects of spirituality, religion, and beliefs (B4).
Indicator analysis results quality of life pregnant women 
on social and environmental function factors (factor C), 
showed significant aspects, namely aspects of support 
from the husband (C1), 2) aspects of support from 
other family members (C2), 3) aspects of support from 
others (C3), 4) aspects of financial resources (C6), 5) 
aspects of the home environment (C9), and 6) aspects 
of opportunities for obtaining pregnancy information 
(C10) (Tab. VII).

Discussion

Functional and physical health factors 
(factor a)
Indicator development quality of life pregnant women 
are based on the understanding of the concept of healthy 
WHO, a person is called healthy if physically, mentally, 
and socially healthy [21]. The number of quality of life 
indicators for pregnant women for functional factors 
and physical health (factor  A) is 25 indicators. The 
indicator is divided into seven aspects, including aspects 
of the ability to carry out daily life activities, aspects 
of dependency on the assistance of others, aspects of 
energy and fatigue, aspects of mobility, aspects of pain 

and discomfort, aspects of sleep and rest, and aspects of 
workability.
The study results are following the study, which 
states the limitations of physical activity during 
pregnancy are the risk of a low quality of life during 
pregnancy  [26]. The women who value their quality 
of life are higher in this domain, they declare higher 
energy expenditures when doing daily activities, 
work, and exercising [27].
The second significant aspect that determines the value 
of functional factors and physical health (factor  A) 
quality of life for pregnant women is the dependence of 
pregnant women on others’ help to do daily activities. 
This study’s results indicate that pregnant women who 
need help from others to carry out their daily activities 
have a lower quality of life than those who are still able 
to do daily activities without the help of others. Factors 
influencing the quality of life of pregnant women are 
having family and friends. Family (including husband or 
partner) and friends can be sources of physical, mental, 
and economic assistance and support, but the opposite 
can also be a burden for pregnant women [28].
The third significant aspect that determines the value of 
functional factors and physical health (factor A) quality 
of life for pregnant women is the mother’s energy 
and fatigue during her pregnancy. This study’s results 
indicate that mothers who lack energy and experience 
fatigue during pregnancy have a lower quality of life 
value than pregnant women who do not experience a 

Tab. V. CFA analysis results from social and environmental function factors (factor C) quality of life pregnant mother which is significant in 2019.

Aspect Indicator description p p

C1
Support from husband

(C1_a) The husband pays more attention than usual to the mother during pregnancy 0.000

0.000
(C1_d) The husband provides sufficient money and materials for necessities during 
pregnancy

0.000

(C1_e) The husband delivers when the mother leaves the house during pregnancy 0.000

C1
Support from husband

(C1_g) The husband advises, comforts and soothes the mother’s heart during pregnancy 0.000

0.000
(C1_h) Husband often mentions mother and fetus in the womb, during pregnancy 0.000
(C1_j) The husband always asks the condition of the mother during pregnancy 0.000
(C1_l) The husband invites the fetus to communicate during pregnancy 0.000

C2
Support from other 
family members 

(C2_a) Other family members pay much attention to the mother, during pregnancy 0.000
0.000

(C2_e) Other family members also provide information about pregnancy during pregnancy 0.000

C3
Support from others 

(C3_a) Some neighbors or friends have asked about the condition of the mother and fetus 
during pregnancy

0.000

0.000(C3_b) Some neighbors or friends advise, comfort and calm the heart of the mother, 
during pregnancy

0.000

(C3_c) Some neighbors or friends provide information about pregnancy, during pregnancy 0.000

C6
Financial resources

(C6_a) The financial condition of the family is sufficient to meet the needs of the 
pregnancy

0.000
0.000

(C6_d) Mother already has a reserve or savings for labor 0.000

C9
Home environment

(C9_c) Mothers can easily ask for help from their closest relatives in an emergency or 
emergency related to pregnancy

0.000
0.000

(C9_d) Mothers easily ask for help from neighbors in urgent or emergency conditions 
related to pregnancy

0.000

C10
Opportunity obtain 
pregnancy information

(C10_a) The family also gets information about the condition of the mother’s pregnancy 0.000

0.000
(C10_b) The family understands the condition of the mother’s pregnancy 0.000
(C10_c) Information about the condition of the mother’s pregnancy is beneficial for the 
mother’s family

0.000
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lack of energy and fatigue. The level of physical activity 
decreases during pregnancy, and the lack of physical 
activity contributes to the decrease in the quality of 
life of pregnant women, including increased anxiety, 
depression, and symptoms of fatigue [29].
The fourth aspect that is significant in determining the 
value of functional factors and physical health (factor A) 
quality of life for pregnant women is the mobility a mother 
can carry out during pregnancy. The results of this study 
indicate that mothers who feel they can still do mobility and 
do not experience mobility difficulties during pregnancy 
have a better quality of life value than pregnant women 
who find it challenging to do mobility during pregnancy. 
Research result in Netherlands states that the Pregnancy 
Mobility Index (IMK) score increases during pregnancy 
and decreases after delivery. A higher IMK score means 
that pregnant women have lower mobility abilities. It 
was also mentioned that women with back or pelvic pain 
problems scored higher in the Pregnancy Mobility Index 
domain than women without back or pelvic pain [30].
The fifth significant aspect that determines the value of 
the physical function and health factors (factor A) quality 

of life for pregnant women is the pain and discomfort 
felt by the mother during her pregnancy. The results of 
this study indicate that mothers who do not feel sick 
and remain comfortable during their pregnancy have a 
better quality of life values than pregnant women who 
feel sick and uncomfortable during their pregnancy. This 
result follows research in France, which states there are 
significant differences in quality of life between pregnant 
women with low back pain and those without lower back 
pain in the dimensions of mental health, physical health, 
and social relations. Lower back pain also decreases 
physical and psychosocial health during pregnancy [31].
The sixth aspect that significantly determines the value of 
functional factors and physical health (factor  A) quality 
of life for pregnant women is the condition of pregnant 
women to be able to sleep and rest during pregnancy. The 
results of this study indicate that mothers who can sleep and 
rest during pregnancy have a better quality of life values 
than pregnant women who are unable to sleep and rest 
during pregnancy. Research results in Turkey stated that 
sleep quality and quality of life of pregnant women were 
significantly worse than those of non-pregnant women. 

 

 

Figure 2  
 
 
 

 

Figure 3  

Fig 3. CFA results from social and environmental function factors (factor C) quality of life pregnant women 2019.



DEVELOPMENT OF QOL PREGNANT WOMEN (QOL-PW)

E63

The results of the analysis in the study showed that the 
risk of poor sleep quality increased 2.11-fold in the second 
trimester compared to the first trimester, and 1.86-fold in 
the third trimester compared to the first trimester [32].
The seventh aspect that significantly determines the 
value of the function factor and physical health (factor A) 
quality of life for pregnant women is the ability of 
pregnant women to work during their pregnancy. The 
results of this study indicate that mothers who can work 
at home and outside the home during pregnancy, have a 
better quality of life values than pregnant women who 
are not or less able to work during their pregnancy. The 
results of this study are in line with the research using 
longitudinal data from China, Mexico, and Tanzania, to 
find out the relationship between pregnancy and time use 
in the past week on 1) housework, 2) providing care, 3) 
agricultural work, and 4) non-agricultural independent 
work, stated that they did not find significantly different 
time-use patterns between pregnant and non-pregnant 
women. The study found that women in several 
developing countries are known not to reduce the volume, 
number, and type of work during pregnancy [33].

Functional and mental health factors 
(factor B)
The number of quality of life indicators for pregnant 
women for function and mental health factors (factor B) 
for East Java is six indicators. The indicator is divided 
into three aspects: aspects of self-perception and 
appearance, aspects of positive feelings in pregnancy, and 
aspects of spirituality, religion, and beliefs. The number 
of indicators for functional and mental health factors 
(factor  B) is more comprehensive when compared to 
the specific QOL-GRAV mental health indicators which 
consist of 2 indicators: 1) psychological changes related 
to pregnancy do not allow the mother to do what she 
needs, and 2) satisfaction mother in arranging to adapt 
to her pregnancy [20].

The first significant aspect determining the value of 
mental health and function factors (factor B) quality of life 
for pregnant women is the aspect of self-perception and 
appearance. This study indicates that pregnant women 
who have good self-perception and appearance will have 
a higher quality of life value than pregnant women who 
do not have good self-perception and appearance. The 
study results are following the study in Tokat, Turkey, 
which uses the Body Image Perception Scale instrument. 
The results showed that non-pregnant women (controls) 
had the highest Body Image Perception scores, while 
the 3rd-trimester pregnant women group had the lowest 
Body Image Perception scores [34].
The second significant aspect that determines the value 
of mental health and function factors (factor B) quality of 
life for pregnant women is the aspect of positive feelings 
in pregnancy. This study’s results indicate that pregnant 
women who have positive feelings in pregnancy will 
have a higher quality of life value than pregnant women 
who do not have positive feelings in pregnancy. The 
aspect of positive feelings in pregnancy is feeling to be 
someone special or individual because of the pregnancy. 
This study’s results are following the same research that 
pregnant women who feel happy and optimistic about 
their pregnancy [28].
The third aspect that significantly determines the value 
of the function factor and mental health (factor B) quality 
of life for pregnant women is spirituality, religion, and 
belief. This study’s results indicate that pregnant women 
who have spirituality, religion, and reasonable beliefs 
have a higher quality of life value than pregnant women 
who lack spirituality, religion, and reasonable beliefs. 
Research result in the Northeast of Brazil shows that the 
happiness of being a mother is the area with the most 
considerable positive influence on the quality of life of 
pregnant women related to health [35].

Tab. VI. Results of analysis of categories of social and environmental function factors (factor C) quality of life pregnant mother 2019.

Social and Environmental Function Category n Percentage (%)
Low 106 13.3
Moderate 694 86.8
High 0 0.0
Total 800 100.0

Tab. VII. Summary of the number of aspects and indicators of quality of life for pregnant women in East Java in 2019.

Factor
Aspects  

and indicators
Early Significant

A. Physical Function and Health
Aspect 7 7

Indicator 28 21

B. Function and Mental Health
Aspect 5 3

Indicator 32 6

C. Social and Environmental Functions
Aspect 13 6

Indicator 55 19

Total
Aspect 25 16

Indicator 115 46
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Social and environmental function factors 
(factor C)
The number of quality of life indicators for pregnant 
women for social and environmental function factors 
(factor C) for East Java is 19 indicators. The indicator 
is divided into six, namely aspects of support from 
the husband, aspects of support from other family 
members, aspects of support from others, aspects of 
financial resources, aspects of the home environment, 
and aspects of family opportunities to obtain pregnancy 
information. The number of indicators for social and 
environmental function factors (factor  C) is more 
comprehensive when compared to the indicators of 
social relations and the specific QOL-GRAV which 
consists of 2 indicators: 1) maternal satisfaction with 
current partners, and 2) maternal satisfaction with 
social life now [20].
The first significant aspect determining the value of social 
and environmental function factors (factor C) quality of 
life for pregnant women is the aspect of support from 
the husband. The husband or partner should be the first 
person who is the closest and most reliable mother 
when pregnant. However, the various problems and 
circumstances often cause pregnant women to put their 
husbands are not always the first person to rely on pregnant 
women. Research result in the Ogun state, Nigeria found 
that husbands generally supported their pregnant wives, 
but very few were directly involved in the care of their 
wife’s labor because her husband accompanied only 42% 
of pregnant women during antenatal visits [36].
The second significant aspect that determines the value 
of social and environmental function factors (factor C) 
quality of life for pregnant women is the aspect of 
support from other family members. This study’s results 
indicate that pregnant women who get support from 
other family members have a higher quality of life value 
than pregnant women who do not get support from other 
family members. The results of this study are following 
the study in urban areas of India that says some people 
are needed by pregnant women to get close to them and 
provide support, namely mothers, relatives and female 
friends, husbands, and other family members [37].
Research states that life satisfaction is significantly 
correlated with social support. Social support can 
positively and significantly improve the relationship 
between spiritual well-being and quality of life in 
pregnant women [38]. Other studies in Iran, the social 
support scores of families felt by pregnant women have 
a direct impact on maternal welfare scores [39].
The third significant aspect determining the value of 
social and environmental function factors (factor  C) 
quality of life for pregnant women is the aspect of 
support from others, in this case, support from neighbors 
or friends. The results of this study indicate that pregnant 
women who get support from others have a better quality 
of life value than pregnant women who do not get support 
from others. The results of this study are following the 
study which states that support in the form of tangible 
assistance such as household affairs, financial resources, 
or intangible assistance such as psychological support 

from relatives, and friends directly determine the value 
of quality of life for pregnant women [40].
The fourth aspect that significantly determines the value 
of social and environmental function factors (factor  C) 
quality of life for pregnant women is the aspect of 
financial resources. This study indicates that pregnant 
women who have adequate family financial conditions 
during pregnancy and who have additional costs or 
savings for labor have a better quality of life. Insecure 
family economic problems can be a source of stress for 
pregnant women. This study’s results are consistent with 
the review, which states one of the main factors associated 
with a better quality of life for pregnant women is the 
absence of social and economic problems the family [28].
The fifth aspect that significantly determines the value of 
social and environmental function factors (factor C) quality 
of life for pregnant women is the home environment aspect. 
The results of this study indicate that pregnant women 
who have a comfortable and secure home environment 
to ask for help if there is an emergency, have a better 
quality of life value than pregnant women who have a less 
comfortable home environment and are not easy to ask for 
help when there is an emergency. This study’s results are 
following the study in rural areas of Egypt, which states 
that pregnant women receive considerable support from 
family members living together, their family of origin, 
and their neighbors assist pregnant women in seeking 
health services  [41]. Other studies in rural areas of Sri 
Lanka mention almost the same thing, that social support 
obtained by pregnant women is limited to support from 
close family (family of origin), friends and community 
health midwives [42].
The sixth aspect that significantly determines the value 
of social and environmental function factors (factor C) 
quality of life for pregnant women is the aspect of family 
opportunity to obtain pregnancy information. This study 
indicates that pregnant women who have family chances 
of getting pregnancy information have a better quality of 
life values than pregnant women who do not have family 
chances of getting pregnancy information. Research 
result [43] stated that young mothers, ethnic minorities, 
and women from low socioeconomic groups showed the 
greatest desire to get more information about pregnancy 
and birth. In comparison, the results of research  [44] 
stated that there was a significant relationship between 
family support and the number of pregnancies and 
pregnancy complications. This relationship causes 
the mother to have more pregnancies and pregnancy 
complications, get lower social support.

Conclusions

The indicators to measure the quality of life of pregnant 
women in East Java consist of 46 indicators which are 
divided into three factors, namely 1) health and physical 
function factors, 2) health and mental function factors, 
and 3) social and environmental function factors, with 
details as following: the function and physical health 
factor (factor A) are 1) aspects of daily living activities 
(A1), 2) aspects of dependence on drugs or help from 
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others (A2), 3) aspects of energy and fatigue (compared 
to before pregnancy) (A3), 4) aspects of mobility (A4), 
5) aspects of pain and discomfort (A5), 6) aspects of 
sleep and rest (A6), and 7) aspects of the ability to work 
(outside and at home) (A7). The the function and mental 
health factor (factor B) are 1) aspects of self-perception 
and appearance (B1), 2) aspects of feeling positive in 
pregnancy (B3), and 3) aspects of spirituality, religion, 
and beliefs (B4). The social and environmental function 
factors (factor  C) are aspects of support from the 
husband (C1), 2) aspects of support from other family 
members (C2), 3) aspects of support from others (C3), 
4) aspects of financial resources (C6), 5) aspects of the 
home environment (C9), and 6) aspects of opportunities 
for obtaining pregnancy information (C10).
Indicators of quality of life for pregnant women have 
high suitability to be used to measure the quality of life 
for pregnant women. Measurement of quality of life in 
pregnant women using indicators of quality of life for 
pregnant women can be one of the preventions efforts to 
reduce morbidity in pregnant women.
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Background

Institutional delivery means giving birth under the help 
of trained health professionals under safe and sterile 
procedures [1].
Early and regular checkups by health professionals are 
essential in assessing the physical status of women during 
labor & delivery. In spite of the global and national efforts 
to reduce maternal morbidity and mortality through the 
safe mother hood initiative, institutional delivery of 
babies continues to decrease [2].
According to the most recent statistics published in a 
study by United Nations (UN) agencies today, a woman 
dies during pregnancy or childbirth every two minutes. 
Maternal deaths have either grown or stalled in almost all 
parts of the world in recent years, according to this report 
on trends in maternal mortality, which shows significant 
setbacks for women’s health. Maternal deaths continue 
to be disproportionately prevalent in the world’s poorest 
regions and in nations that are experiencing conflict. 
Sub-Saharan Africa accounted for almost 70% of all 
maternal fatalities in 2020 [3].
Almost 800 women die every day from pregnancy-related 
complications worldwide, where roughly half of all 

pregnancies are still unwanted. Because of population 
expansion, there are still a growing number of women 
who lack access to contraception. By 2030, Goal 3 of the 
Sustainable Development Goals aims to lower maternal 
death rates worldwide to fewer than 70 per 100,000 live 
births [4].
In Ethiopia the proportions of birth attended by skilled 
personnel are very much lower than Sub-Saharan 
Africa. Even for women who access to the services the 
proportions of birth acquiring in health facility is very 
low. Only 6% of birth was delivered in health facilities, 
there is no significant different proportion of delivery 
service utilization between EDHS 2000, and 2005. 
However, this figure is moderately increased to 10% in 
EDHS 2011 [5].
The international safe mother hood initiative made 
maternal mortality and international priority by way 
of access to basic maternity care during pregnancy and 
delivery to all human. However, discrepancies continue 
to exist in access to maternal health care between the 
more developed and developing countries world, 
the richer and poor, urban and rural, educated and 
uneducated societies [6].
The great majority of women (92 percent) with a live birth 
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Summary

Background. Institutional delivery is Giving birth in medical 
institution under the care and Supervision of trained health care 
providers which promotes newborn survival and reduces maternal 
mortality. The objective of the study was to assess Knowledge, Atti‑
tude and Practice towards institutional delivery among mothers of 
child bearing age who have one or more child and visit MCH clinic 
Adaba health center, West Arsi zone, South East Ethiopia.
Methods. Institutional based cross sectional study design was 
conducted. The study was conducted starting from May 1‑30, 2021 
at Adaba health center, West Arsi zone, South East Ethiopia. Our 
study sample size is 250 mothers who have at least one birth and 
visiting MCH at Adaba health center. Systematic random sampling 
was used to select mothers, Data was collected by using structured 
questionnaire. Finally, data was analyzed by SPSS version 21.

Results. Out of 250 women during our data collection time 246 
(98.4%) were our respondents and 4 (1.6%) were non respond‑
ents. Among 246 women 213 (86.6%) had good knowledge and 
33 (13.4%) had poor knowledge. While 212 (86.2%) had good 
attitude and 34(13.8%) had poor attitude and 179 (72.8%) had 
good practice but 67 (27.2%) had poor practice.
Conclusion. Increasing knowledge, attitude and practice of moth‑
ers towards institutional delivery plays a key role in reducing 
maternal mortality and morbidity. However, the prevailing level 
of KAP towards institutional delivery is not satisfactory. Increas‑
ing utilization of institutional delivery by increasing awareness 
of each community through health information dissemination on 
importance of institutional delivery is needed.
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in the preceding five years did not receive a postnatal 
checkup. Among women who received a postnatal 
checkup, 4 percent were examined within 4 hours of 
delivery, 2 percent within 4-23 hours, 1 percent within 
1-2 days, and 2 percent within 3-41 days of delivery. In 
total, 7 percent of women received postnatal care within 
two days, as recommended [7].
In Africa study shows birth (38/1000), death (15/1000), 
Infant mortality rate (84/1000 live births), Total fertility 
rate (5.7 average number of children born to women 
during reproductive age). Whereas in Ethiopia births 
shows (34.5/1000), death (15/1000), Infant mortality 
rate (59/1000 live births), Total fertility rate (4.8 average 
number of children born to women during reproductive 
age) [8].
79.8% of rural and 33.5% of urban women had transport 
facility problem for using health institution services. 
Whereas Addis Ababa is the least affected (28.5%) and 
Somali is the most affected region (82.6%)  [9]. Study 
conducted at Munisa woreda, Arsi zone showed that 
out of the total women, 510 (59.6%) had good attitude, 
while 325 (40.4%) had poor attitude toward institutional 
delivery service [10].
The study conducted at Tigray region showed that out 
of 1113 women 145 (13.02%) of them had delivered 
one child, 448 (40.25%) had delivered 2-4 children & 
520 (46.7%) had delivered ≥ 5 children [11]. The study 
conducted at Woldia, Amhara region shows that out of 
471 women 132 (28%) did not know whether that health 
facility provide delivery service or not [12].
Whereas study done at Dodota woreda, Oromia regional 
state out of 506 women, 340 (82%) of them had Antenatal 
care follow up during their last pregnancy [13]. According 
to the study done at Sekela District, North West Ethiopia 
out of 371 women only 45 (12%) of them gave birth at 
health institution during their last delivery [14].
Different studies conducted in Ethiopia and in other 
3rd world developing countries identify determinants 
that limit the use of maternity health services. Not 
unexpectedly, the woman’s low educational level, the 
lack of empowerment among women, poor access to 
maternal health care services was identified [6].
Ethiopia is one of the developing countries in the world. 
The individual average income per year is estimated to 
be less than 130 U$. Because of the economic level of 
the country the health service provision insufficient. 
For insufficiency of the health services, the knowledge, 
attitude &practice toward health institution visit affect 
the society in various ways.
An estimate 34% of pregnant women receives Antenatal 
care, among those only 54% delivery was at health 
institutions and only 3.5% of these receive Post natal 
care. The proportion of receiving ANC is very low when 
compared with neighboring countries like Kenya (90%), 
Sudan (40%), Djibouti (75%). Health facilities are not 
often equipped with sufficient supplies of emergency 
medicine, and essential equipment, lack of medical 
protocols to guide health care providers and effective 
supervision [5].
For the above mentioned problems, we are interested 

to conduct our study. We would like to recommend the 
whole concerned body as they take possible action to 
increase institutional delivery practice which is essential 
for development of our country both directly and 
indirectly.
Women comprises of a large proportion of a given society, 
still many women in developing countries are at greater 
disadvantage. A large number of women are needlessly 
dying due to factors related to pregnancy and child 
birth. Experiences from developed and some developing 
country showed that maternal death could be prevented if 
women had access to basic maternal health services
Accordingly, the Ministry of Health (MOH) Ethiopia 
report in 2007 the antenatal and delivery care coverage 
in Oromia region was 39.7% and 12.1% respectively, 
which was below national target [5] Based on the result 
of previous research, there is a need to assess KAP 
towards institutional delivery among mother of child 
bearing age who have one or more child.
The result of research helps the communities to increase 
institutional delivery, to decrease infant and maternal 
mortality and morbidity rates and to reduce child hood 
illnesses and post natal complications.

Methods

Study area and study period
The 2007 national census reported a total population of 
this woreda of 138,717 of whom 68,775 were men and 
69,942 were women. The majority of the inhabitants 
were Muslims 84.39%, while 14.46% orthodox 
Christianity and 1.15% were Protestants [15]. Our study 
was conducted from May 1-May 30, 2021.

Study design
Institutional based cross-sectional study design was 
carried out to assess KAP of institutional delivery at 
Adaba health center, West Arsi Zone South East Ethiopia.

Source population
Source population was mothers visiting at Adaba health 
center, who have at least one birth.

Study population
Study population was mothers visiting MCH clinic at 
Adaba health center, who have at least one birth and 
selected by systematic random sampling method and 
meet inclusion criteria.

Inclusion criteria
Our inclusion criteria is women age 15-49 who 
experienced birth in present place and live at the area at 
least 6 months.

Exclusion criteria
Our exclusion criteria is mothers who were not potential 
to be study subject like; having mental problem, can’t 
speak and hear.
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Sample size determination and sampling 
techniques
• Sample size determination
 The sample size was calculated using single 

population proportion formula [16].
 P  =  prevalence of institutional delivery 18.2% 

(P = 0.182) [13].
 Let us assume non respondent rate 10%
 100% = 227, 10% = x, 
 then x = (227)10%/100% = 22.7 ≈ 23.
 So our study sampling size would be 227 + 23 = 250.
• Sampling technique
 Systematic random sampling were used to select 

women who visit MCH clinic at Adaba Health 
Center. The total number of mothers who visit MCH 
clinic at Adaba health center for one month was 764. 
So to collect our data we first calculate the constant 
Kth value. That is k = N/n ➞764/250 = 3.05 ≈ 3 that 
means every 3 mothers was selected.

Data collection technique 
and instruments

The questionnaire consists of four parts, composed of 
socio-demographic, knowledge, attitude and practice. It 
consists of both open ended and closed ended questions. 
It is prepared in English version and translated into their 
own mother tongue i.e. Afan Oromo and Amharic during 
data collection. Data was collected by using structured 
questionnaire adapted by reviewing literatures. Data 
was collected by all members of our research team after 
having common understanding of how to collect data by 
discussion. Mothers who answered knowledge related 
questions correctly and scored more than or equal to the 
mean score value (≥ 7) regarding institutional delivery 
categorize as having Good knowledge (Tab. II). Mothers 
who answered attitude related questions correctly and 
scored more than or equal to the mean score value (≥ 4) 
regarding institutional delivery categorize as having 
Good attitude (Fig. 1).

Variables

Dependent variables

• Knowledge.
• Attitude.
• Practice.

Independent variable

• Age.
• Gravidity.
• Marital status.
• Parity.
• Educational status.
• Occupational level.
• Ethnicity.
• Religion.
• House hold income.

Data processing and analysis
Data was analyzed using SPSS version 21. We entered 
variable view and data view, then we were categorized, 
code and summarize data. According to our variables 
which used in frequency, percentages, checked and 
re-checked for completeness and consistency. Then 
cross tabulation was performed.

Data quality management
Before actual data collection, pre-test was done outside 
of study area to check respondent ability to answer the 
question, time taken for interview and then amendment 
was made accordingly. After completion of data 
collection consistency of the questionnaire was checked.

Ethical consideration
Permission was secured from Madda Walabu University 
Institutional Research Ethics Review Board. The 
purpose of study was explained to the respondents. We 
were asking permission to interview them. No obligation 
was made for those who have not willingness to give 
information. The name of the respondent was not written 
in any form of the questionnaire.

Results

Respondents socio-demographic 
characteristics
We have taken a total of 250 mothers of reproductive age, 
among this mothers 246 (98.4%) were our respondents 
and 4 (1.76%) were non-respondent mothers. Among 
our respondent mothers 15-19 years were 19 (7.7%), 
20-24 were 72 (29.3%), 25-29 years were 94 (38.2%), 
those 30-34 years were 33 (13.4%), 35-39 years were 17 
(6.9%) while mothers of 40-44 years were 9 (3.7%) and 
mothers of 45-49 were 2 (0.8%).
The marital status of our respondents was mainly married 
that is 223 (90.7%), divorced 11 (4.5%), widowed 5 
(2.0%) and single 7 (2.8%). Out of 246 mothers 171 
(69.5%) were Muslims, Orthodox 58 (23.6%), Protestants 
were 15 (6.1%), and others (wakefata) are 2 (0.8%).
Most of them were Oromo 216 (87.8%), Amhara 20 
(8.1%), Tigre 2 (0.8%), Somali 1 (0.4%) and others 
(Guraghe, Wolayita and Hadiya) were 7 (2.8%). 
According to our study the educational status of 
respondents those unable to read and write were 63 
(25.6%), primary school 107 (43.5%), secondary school 
41 (16.7%), preparatory were 9 (3.7%), diploma 12 
(4.9%) and 14 (5.7%) were Degree and above.
The occupational status of mothers was mainly house 
wife 115 (46.7%), private 100 (40.7%), daily labour 6 
(2.4%), government workers were 25 (10.2%).
The household income in Ethiopian birr, who have less 
than 500 were 15 (6.1%), 30 (12.2%) earn 500-999 ETB, 
81 (32.9%) earn 1000-1499 ETB per month while 
50 (20.3%) earn 1500-1999 ETB, 32 (13.0%) earn 
2000-2499  ETB and 38 (15.4%) of the respondents 
earn ≥ 2500 ETB per month.
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The socio-demographic characteristics of mothers 
(n = 246) were summarized in the Table I.

Knowledge Related

Among 246 women 216 (87.8%) knew the advantage of 
institutional delivery but 30 (12.2%) of mothers did not 
know the advantage of delivering at institutional level 
and 213 (86.6%) had good knowledge and 33 (13.4%) 
had poor knowledge towards institutional delivery. 
Among 246 women 238 (96.7%) knew as health facility 
give delivery services. Among 239 (97.2%) knew the 
problems can be faced during delivery, among which 
237 (99.2%) did know the women can face excessive 
vaginal bleeding during delivery but 2 (0.8%) of them 

did not know. 224 (93.7%) of them knew prolonged 
labor and 15 (6.3%) of them did not know, 218 (91.2%) 
said women can face IUFD during delivery and 21 
(8.8%) did not know, 220 (92.1%) said women can die 
during delivery 19 (7.9%) did not know. 215 (90%) of 
them knew that problems can result from absence of 
institutional delivery can be prevented by delivering at 
health institutions and 24 (10%) did not know.

Attitude related

Our study showed that out of 246 women 221 (89.8%) 
agree that institutional delivery has useful effect for 
mother but 2 (0.8%) disagree and 23 (9.4%) were 
neutral. 216 (87.8) agree that mothers should give birth 

Tab. I. The socio-demographic characteristics of mothers who visit MCH at Adaba Health Center West Arsi Zone, South East Ethiopia, May, 2021 
(n = 246).

Variables Characteristics Frequency Percent

Age

15-19
20-24
25-29
30-34
35-39
40-44
45-49
Total

19
72
94
33
17
9
2

246

7.7
29.3
38.2
13.4
6.9
3.7
0.8

100.0

Marital status

Married
Divorced
Widowed

Single
Total

223
11
5
7

246

90.7
4.5
2.0
2.8

100.0

Religion

Muslim
Orthodox
Protestant

Catholic
Other
Total

171
58
15
0
2

246

69.5
23.6
6.1
0

0.8
100.0

Ethnicity

Oromo
Amhara

Tigre
Somale
Other
Total

216
20
2
1
7

246

87.8
8.1
0.8
0.4
2.8

100.0

Educational Status

Unable to read and write
Primary School

Secondary School
Preparatory School

Diploma
Degree and above

Total

63
107
41
9
12
14
246

25.6
43.5
16.7
3.7
4.9
5.7

100.0

Occupation

House Wife
Private

Daily labour
Governmental Worker

Other
Total

115
100
6
25
0

246

46.7
40.7
2.4
10.2

0
100.0

Monthly income in ETB

< 500
500-999

1000-1499
1500-1999
2000-2499

≥ 2500
Total

15
30
81
50
32
38
246

6.1
12.2
32.9
20.3
13.0
15.5
100.0
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in health institution but 2 (0.8%) and 28 (11.4) were 
neutral.
Among our respondents 6 (2.4%) mother agree that 
mothers should not expected to deliver at health 
institution, but 206 (83.8%) disagree and 34 (13.8%) 
were neutral.
At the same time 218 (88.6%) of mothers agree health 
institutional delivery was safe for mother and the child, but 

27 (11%) were disagree and the rest 1 (0.4%) were no idea. 
224 (91.1%) of mothers agree that their husband should 
decide to deliver at health institutions while 3 (1.2%) 
disagree and 19 (7.7%) of them said no idea (neutral).
3 (1.2%) of them agree that home delivery is better than 
institutional delivery while 213 (86.6%) disagree and 30 
(12.2%) had no idea. 212 (86.2%) had good attitude but 
34 (13.8%) had poor attitude (Fig. 1).

Fig. 1. Showing Attitudes of mothers towards institutional delivery who visiting MCH at Adaba Health Center, West Arsi Zone, South East 
Ethiopia, May, 2021 (n = 246).

Tab. II. Knowledge Of mothers towards institutional delivery who visit MCH at Adaba Health Center, West Arsi Zone, South East Ethiopia – May 
2021 (n = 246).

Variables Answer Frequency Percent

Advantage of institutional delivery
Yes
No

Total

216
30
246

87.8
12.2
100.0

Health facility gives delivery service
Yes
No

Total

238
8

246

96.7
3.3

100.0

Women can face problem during delivery
Yes
No

Total

239
7

246

97.2
2.8

100.0

Women face excessive vaginal bleeding 
during delivery

Yes
No

Total

237
2

239

99.2
0.8

100.0

Women can face prolonged labor
Yes
No

Total

224
15
239

93.7
6.3

100.0

Women can face IUFD during delivery
Yes
No

Total

218
21
239

91.2
8.8

100.0

Women can die during delivery
Yes
No

Total

220
19
239

92.1
7.9

100.0

Problems can be prevented by delivering 
at health institution

Yes
No

Total

215
24
239

90.0
10.0
100.0
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Practice related
The study showed that out of 246 respondents 64 (26%) 
of them had delivered 1 child, 146 (59.4%) had delivered 
2-4 children and the rest 36 (14.6%) had delivered ≥ 5 
children.
Out of 246 mothers, 179 (72.8%) had ANC follow up 
during their last pregnancy. Among 167 (67.9%) women 
who were delivered at health institution 147 (59.8%) has 
delivered 1-2 children, 27 (11%) of them delivered 3-4 
children and 5 (2%) delivered ≥ 5 children.
Among who delivered at home 78 (31.7%) of them 
had delivered 1-2 children, 42 (17.1%) on average had 
delivered 3-4 children and 18 (7.3%) of mothers had 
delivered at home were ≥ 5 children. Out of 246 mothers 
last deliveries were institution, 167 (67.9%) and 79 
(32.1%) gave their last birth at home (Fig. 2).
Among 246 mothers 179 (72.8%) had good practice and 
67 (27.2%) had poor practice. Among last home deliveries 
79 (32.1%), 44 (55.7%) were assisted by UTTBA, 8 
(10.1%) were by TBA, 27 (34.2%) were assisted by 
family members and relatives. Among those delivered at 
home, 4 (5.1%) faced prolonged labor, 20 (25.3%) faced 
excessive bleeding, 8 (10.1%) fetal death, 3 (3.8%) faced 
retained placenta and 44 (55.7%) had not faced problem.
Reasons for home deliveries of mothers were 38 (48.1%) 
due to lack of awareness, 3 (3.8%) cultural influence, 7 
(8.9%) were due to financial problem and 31 (39.2%) of 
them were due to sudden onset of labor, while reasons 
for health institutional delivery 67 (39.9%) were due to 
personal choice, 98 (58.3%) were informed by health 
professionals and 3 (1.8%) were due to previous bad 
outcome of home deliveries.
The final decision makers on place of delivery were 
mothers themselves 44 (17.9%), 25 (10.2%) were by 
their husband, both 142 (69.9%) and 5 (2.0%) by health 
professionals.

Discussion

Knowledge, attitude and practice towards institutional 
delivery play a key role in reducing maternal morbidity 
and mortality.

This study revealed that about 87.8% know advantage 
of institutional delivery but 12.2% of them did not know 
the advantage of delivering at health institution, the 
study also showed that 96.7% know as health facility 
give delivery service.
While a study conducted at Woldia, Amhara region 
showed 82% did know as health facility provides delivery 
service which is lower than our study finding [12]. The 
difference might be due to minimal awareness about 
knowledge of institutional delivery and low educational 
status of mothers comparing to our study.
This study also showed that 97.2% did know as the 
problem could be faced during delivery, among which 
96.3% could mention excessive vaginal bleeding, 
93.7% prolonged labor, 91.2% said fetal death, 92.1% 
mentioned women can die during delivery. While a 
study at Woldia, Amhara region showed that 82% knew 
the problem can be faced during delivery, among which 
68% said prolonged labor, 83.4% mentioned excessive 
vaginal bleeding, 39.6% and 12.7% mentioned IUFD 
and maternal death respectively  [12]. This difference 
might due to time gap, when research done and better 
accessibility and utilization of institutional delivery 
during our study.
Our study also showed that 86.6% had good knowledge 
but 13.4% had poor knowledge. While study done at 
Sekela district, North West Ethiopia, Aug. 2010 showed 
that 56.6% had good knowledge  [14]. The difference 
might be due to time gap and educational level of 
mothers comparing to our study.
This study showed that 86.2% of mothers had good 
attitude towards institutional delivery service and 13.8% 
of them had poor attitude towards institutional delivery 
service. While a study done at Munisa woreda, Arsi 
zone showed that 59.6% had good attitude while 83.4% 
had bad attitude toward institutional service  [10]. This 
difference might be due to high government concern to 
achieve MDG5 and mothers’ awareness (KAP towards 
institutional delivery increased by health education than 
before) while our study.
This study showed that 26% of mothers had delivered one 
child, 59.4% of them had delivered 2-4 children and the 
rest 14.6% had delivered on average ≥5 children. While a 
study conducted at Tigray region showed that 13.02% of 
them had delivered one child, 40.25% had delivered 2-4 
children and 46.7% had delivered ≥ 5 children [11]. This 
difference might be due to better knowledge and practice 
of mothers towards health services.
This research also showed that 72.8% of mothers had 
ANC follow up during their last pregnancy. The research 
done at Sekela district North West Ethiopia is 66.8% had 
ANC follow up during their last pregnancy  [14]. The 
difference may be due to community based but our study 
was institutional based.
This study indicated that 67.9% of mother’s last 
deliveries were at health institution and 32.1% of their 
last deliveries were at home. Out of home deliveries, 
55.7% were assisted by UTTBA, 10.1% by TTBA and, 
while family and relatives assisted 34.2%. While a study 
done Woldia, Amhara region showed that 48.3% gave 

Fig. 2. Showing last delivery site of mothers who visiting MCH at 
Adaba Health Center West Arsi Zone, South East Ethiopia, May, 
2021 (n = 246).
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Tab. III. Practice of mothers towards institutional delivery who visit MCH at Adaba Health Center, West Arsi Zone, South East Ethiopia May, 2021 (n = 246).

Variables Response Frequency Percent (%)

Number of birth throughout their life

1
2
3
4
≥ 5
Total

64
69
50
27
36
246

26
28

20.3
11

14.6
100.0

Number of children delivered at institution

1
2
3
4
≥ 5
Total

87
60
18
9
5

179

48.6
33.5
10.1
5.0
2.8

100.0

ANC follow up during last pregnancy
Yes
No
Total

179
67
246

72.8
27.2
100.0

 Last delivery site
Institution
Home
Total

167
79
246

67.9
32.1
100.0

Reason of home delivery

Lack of awerness
Cultural influence
Financial problem
Sudden onset of labor
Total

38
3
7
31
79

48.1
3.8
8.9
39.2
100.0

Attendants of delivery at home

UTTBA
TBA
Family members
Tota

44
8
27
79

55.7
10.1
34.2
100.0

Problems faced at home delivery 

No problem
Retained placenta
Excessive vaginal bleeding
Neonatal death
Prolonged labor
Total

44
3
20
8
79

55.7
3.8
25.3
10.1
5.1

100.0

Reason for health institutional delivery

Personal choice
Informed by health worker
Previous bad outcomes of home delivery
Total

67
98
2

167

40.1
58.7
1.2

100.0

Number of birth throughout their life

1
2
3
4
≥ 5
Total

64
69
50
27
36
246

26
28

20.3
11

14.6
100.0

Number of children delivered at institution

1
2
3
4
≥ 5
Total

87
60
18
9
5

179

48.6
33.5
10.1
5.0
2.8

100.0

ANC follow up during last pregnancy
Yes
No
Total

179
67
246

72.8
32.1
100.0

Last delivery site
Institution
Home
Total

167
79
246

67.9
32.1
100.0

Reason of home delivery

Lack of awerness
Cultural influence
Financial problem
Sudden onset of labor
Total

38
3
7
31
79

48.1
3.8
8.9
39.2
100.0

Attendants of delivery at home

UTTBA
TBA
Family members
Total

44
8
27
79

55.7
10.1
34.2
100.0

continues u
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their last birth at health institution and 51.8% at home. 
Out of these home deliveries, family members assisted 
59.7% and relatives, 22.5% were by UTTBA, 10.2% and 
41.9% were by TTBA and themselves respectively [12]. 
The difference might be due to low level of knowledge 
and Practice towards institutional delivery at that time.
 Our study showed that among home delivery 5.1% faced 
prolonged labor, 25.3% faced excessive vaginal bleeding, 
10.1% fetal death and 3.8% retained placenta and 55.7% 
faced, no problem. The study done at Woldia, Ethiopia, 
39.4% faced retained placenta, 27.3% prolonged labor, 
and 27.3% excessive vaginal bleeding and 12% faced 
loss of consciousness [12]. This difference might be due 
to increasing utilization of institutional deliveries and 
decreasing problems during delivery.
 This study also revealed that the final decision makers 
on place of delivery, 17.9% were by mothers themselves, 
10.2% by husband 69.9% jointly and the rest 2% 
were informed by health professionals. While a study 
conducted at Tigray region, showed that 74% of them 
decided site of delivery by themselves, 18% jointly and 
the rest 8% had decided by health professionals  [11]. 
The difference might be from urban and rural settings.

Limitation of the study
This study had not made association for some variables 
related to KAP of mothers towards institutional delivery 
and small sample size of the study affect generalizability 
of findings and Strength of study is there is no previous 
research done in study area about institutional delivery 
knowledge, attitude, and practice among mothers of 
childbearing age with one or more children.

Conclusion

Increasing knowledge, attitude and practice of mothers 
towards institutional delivery plays a key role in 
reducing maternal mortality and morbidity. However, the 
prevailing level of KAP towards institutional delivery is 
not satisfactory.
Increasing utilization of institutional delivery by 
increasing awareness of each community through health 
information dissemination on importance of institutional 
delivery. Health professionals; health extension workers 
and community health agents are primary task takers for 
this action.
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Are you willing to participate in the interview?
1. Yes, go to the next page 2. No, thank them and interrupt the interview
Name of collector Signature
Qualification Woreda Kebele
House hold number Date of collection
Starting time Finishing time

Appendix

Operational Definitions

Safe delivery = delivery attended by skilled birth attendants (midwifery, General Practioner, health officer, nurse).
Attitude = idea towards institutional delivery.
Poor attitude = mothers who answered attitude related questions correctly and scored less than the mean score value (< 4) 
regarding institutional delivery.
Good attitude = mothers who answered attitude related questions correctly and scored more than or equal to the mean 
score value (≥ 4) regarding institutional delivery.
Knowledge = awareness towards institutional delivery.
Good knowledge = mothers who answered knowledge related questions correctly and scored more than or equal to the 
mean score value (≥ 7) regarding institutional delivery.
Poor knowledge = mothers who answered knowledge related questions correctly and scored less than the mean score value 
(< 7) regarding institutional delivery.
Practice = habit of utilization of health institution during child birth.
Good practice = a woman who had delivered at least one child in the health institution.
Poor practice = a woman who had never given at health institution.
Prolonged labor = labor that lasts for more than 12 hours for multigravida and more than 18 hours for primigravida.
Obstructed labor = failure to pass fetus through uterine cavity while there was adequate uterine contractions and with 
fully cervical dilatation.
Ante partum hemorrhage = bleeding during pregnancy from 28th weeks of gestation till delivery of the fetus.

Questionnaire

This Questionnaire was prepared by Madda Walabu University for collection of data on KAP towards institutional delivery 
at Adaba Town in Adaba Health Center. It is an important contribution for the health of the mothers and safe for the child. 
We would like to assure the respondents that the study is confidential; we will not keep a record of your name and address. 
At the same time she has also a full right to ask the interviewer for clarification of unclear and ambiguous questions.

Part I. Socio-demographic characteristics.

S.NO Questions Possible answer Skip
1 Your age in year

2 What is your marital status? 
A. Married C. Widowed
B. Divorced D. Single

3 What is your religion?
A. Muslim D. Protestant
B. Orthodox E. Others
C. Catholic

4 What is your ethnicity?
A. Oromo D. Sumali
B. Amhara E. Other
C. Tigre

5 What is your educational status?
A. Unable to read and write D. Preparatory (11-12)
B. Primary school (1-8) E. Diploma
C. High school (9-10) F. Degree and above

6 What is your occupational status?
A. House wife D. Govermental worker
B. Private E. Others (specify)
C. Daily labour

7 House hold income in Ethiopian birr

http://S.NO
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C. Practice related

No Question Possible answer Skip
1 How many births do you have?(open)
2 How many children delivered in health institution? (open)
3 How many children delivered at home?(open)

4 Have you ANC follow up in the last pregnancy?
A. Yes
B. No

5 Where was your last delivery site?
A. Health institution
B. At home

If Institution 
skip (6, 7, 8)

6
If your answer in question number 5, at home what was 
your reason?

A. Lack of awareness
B. Cultural influence
C. Financial problem
D. Others (specify)

7
If your answer for question number 5 at home who attends 
the delivery?

A. Untrained
B. TTBA
C. Family member
D. By my self
E. Others

8
If your answer for question number 5 at home, what 
problems did the mother face? 

A. No problems
B. Retained Placenta
C. Excessive bleeding
D. Still birth
E. Obstructed labour
F. Other

9
If question umber 5 in health institution what was your 
reason?

A. Personal choice
B. Informed by health worker
C. Previously bad outcome of home delivery
D. Others (specify)

10 Who was the final decision maker on place of delivery?

A. Me
B. Husband
C. Health worker
D. Others (specify)

B. Attitude related

No Questions Possible answer Skip

1 In your opinion institutional delivery has an effect on mother? 
A. Agree

B. Neutral
C. Disagree

2 In your opinion mothers should give birth in health institutions?
A. Agree

B. Neutral
C. Disagree

3 In your opinion mothers is not expected to delivery in health institution?
A. Agree

B. Neutral
C. Disagree

4 Delivering in health institution is safe for the child and mother?
A. Agree

B. Neutral
C. Disagree

5
In your opinion mother should ask her husband to deliver in health 
institution?

A. agree
B,neutral

C. Disagree

6 Do you think home delivery is better than institutional delivery?
A. agree

B. Neutral
C. Disagree

Part II. Knowledge related.

No Questions
Possible 
answer

Skip

1 Do you know that the advantage of using institutional delivery? A. Yes B. No
2 Do you know that health facility give delivery service? A. Yes B. No
3 Do you know that women can face problem during child birth? A. Yes B. No If No, skip (4)

4
If your answer in question number (3) yes does you know that women can face 
excessive bleeding during delivery?

A. yes B. No

5 Do you know that women can face obstructed labour during child birth? A. Yes B. No
6 Do you know that women can face intra uterine fetal death during delivery? A. Yes B. No
7 Do you know that the mother can die during delivery? A. Yes B. No
8 Do you know that problem can be prevented by institutional delivery? A. Yes B. No
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Introduction

Oral health is closely linked to overall health  [1]. 
According to World Health Organisation (WHO), 
nearly 3.5 billion people worldwide are affected by 
oral diseases, with a high prevalence in middle-income 
countries like India [2]. Nearly 29% of world population 
have dental caries in their permanent teeth, with a total 
of over 2 billion reported cases worldwide. Similarly, 
periodontal disease is also particularly common, with 
over 1 billion cases worldwide and a peak prevalence 
of 19% in adults over the age of 55 years [2]. These oral 
diseases can significantly impact the Quality of Life 
(QoL) of an individual.
Certain occupations may elevate the likelihood of 
oral health diseases due to the nature of the work  [3]. 
Physical demands of certain jobs may hinder oral 
hygiene practices leading to poor oral health. One such 
strenuous occupation is policing. A police personnel’s 
job is typically classified as a blue-collar job and 
involves maintaining law and order, protecting the 
public, and enforcing laws. Studies conducted among 
police personnel of Indian states have reported increased 
psychological distress among them  [4,  5]. Long work 
hours, exposure to traumatic events, and public scrutiny 

can contribute to post-traumatic stress and lower QoL 
further [6]. Due to the high stress levels associated with 
their job, they may tend to engage in habits such as using 
tobacco in various forms [7]. These habits may increase 
the risk of periodontal disease and oral cancer. 
The concept of QoL was introduced by economist A.C. 
Pigou in 1920 [8]. David Locker’s model considers health 
and QoL as multifaceted, subjective, and influenced by 
various factors. He emphasizes the link between overall 
health and oral health [9]. Oral Health-Related Quality 
of Life (OHRQoL) measures the impact of oral health 
on an individual’s overall well-being and daily life [10]. 
Poor oral health may lower OHRQoL due to pain, 
difficulty in eating and speaking, and self-consciousness 
about appearance. Previous systematic reviews have 
shown that dental pain and periodontitis can negatively 
impact OHRQoL  [11,  12]. The Oral Health Impact 
Profile (OHIP) by G D Slade, is a validated and widely 
used instrument for measuring OHRQoL and is based 
on Locker’s model. It assesses how oral health problems 
affect various aspects of daily life [13].
Karnataka State Reserve Police (KSRP) is a state-level 
police force with fourteen battalions that supplement the 
regular police force as and when needed. The second 
battalion is located in Belagavi district consisting 
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Summary

Introduction. The Karnataka State Reserve Police (KSRP) is a 
state‑level police force in India. Good Oral Health‑Related Qual‑
ity of Life (OHRQoL) among them is quintessential for the wel‑
fare of the society. The aim of the study was to assess the impact 
of dental caries and periodontal disease on the OHRQoL among 
the Karnataka State Reserve Police (KSRP) stationed in Belagavi, 
India.
Methods. A cross‑sectional design was used with a total sample 
size of 720. The personnel were recruited by simple random sam‑
pling. The Oral Health Impact Profile 14 (OHIP 14) was used to 
assess OHRQoL in 7 domains. The intra‑examiner reliability for 
World Health Organisation (WHO) oral assessment form 2013 
was assessed using Kappa statistics and was found to be 0.86. 
Dentition and periodontal status were recorded using the same. 
Statistical analysis was performed using descriptive statistics, 

Analysis of variance (ANOVA), Pearson’s coefficient of correla‑
tion and multiple linear regression analysis.
Results. Physical pain and psychological discomfort had the 
highest mean scores among the seven domains of OHIP‑14. 
Constables had higher mean OHIP‑14 scores among the study 
population. A significant positive correlation was found between 
oral health parameters with the domains of OHIP‑14. The highest 
dependence on the socio‑demographic and oral health predictors 
were found in the domains of physical pain (44.2%), psychologi‑
cal discomfort (38.3%), and physical disability (30.5%).
Conclusions. The study revealed that dental caries and periodon‑
tal disease had a significant impact on OHRQoL among reserve 
police personnel and the OHRQoL was poor particularly among 
the lower ranked personnel. 
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of male and female personnel. They have the same 
training and responsibilities as regular personnel  [14]. 
Although there have been previous studies conducted 
on the oral health and OHRQoL of police personnel in 
India, this study contributes significantly to the existing 
knowledge by focusing exclusively on reserve police 
personnel. It provides unique insights into the oral 
health and OHRQoL of this population, which has not 
been previously explored in the literature [15, 16]. This 
study was done to address the hypothesis that dental 
caries and periodontal disease have a significant impact 
on the OHRQoL among KSRP personnel stationed in 
Belagavi, India. The objectives of study this were to 
evaluate the OHRQoL of KSRP personnel using the 
OHIP-14 questionnaire. To determine if there are any 
significant differences in OHRQoL among the police 
force based on their rank. To investigate the association 
between oral health parameters and their OHRQoL.

Material and methods

This cross-sectional study followed STROBE 
recommendations and was conducted from September to 
December 2022 among KSRP unit in Belagavi district. 
Eligible participants were police personnel deployed at 
KSRP Belagavi unit during the study period, and those 
who refused informed consent were excluded.
The Institutional Research and Ethics Committee issued 
the ethical clearance (Ref no: 1538) and the study 
adhered to all the ethical requirements. Prior to the start 
of the study, an official permission was acquired from the 
office of the superintendent of police at KSRP, Belagavi 
unit. All participants read and signed a written informed 
consent document before commencing the study.
A single examiner was standardised and calibrated to ensure 
consistent assessment by a panel of experts prior to the start 
of the study. The intra-examiner reliability was assessed 
using Kappa statistics for WHO Oral Health Assessment 
Form (2013) and the Kappa coefficient value was found 
to be 0.86 [17]. A pilot study was carried out to estimate 
the prevalence of dental caries and periodontal disease 
among 40 police personnel. It also assessed questionnaire 
comprehension and response time. From the pilot study, 
the prevalence of dental caries and periodontal disease was 
estimated to be 72.1% and 83.6% respectively. Based on 
these findings, the minimum sample size was estimated to 
be 688 with type I (α) error = 0.05 and Power (1-β) = 0.95 
using G*Power statistical software (Ver. 3.1.9.4). During 
the period of study, the list of police personnel who were 
deployed at the KSRP unit in Belagavi was obtained and 
it was used as the sampling frame. A final sample size of 
720 was set and the participants were recruited by simple 
random sampling using the random number table method.
The study involved conducting an oral examination 
followed by completion of a physical copy of 
questionnaire. The questionnaire utilized for the survey 
was the OHIP-14, which was made available in both 
English and the local language, Kannada. To ensure 
linguistic validity, it was translated into Kannada by 

back-translation method and was verified using a 
language expert. An expert committee performed a 
cross-cultural adaptation on the translated version, 
which aimed to establish equivalence between the source 
and target versions in four areas: semantic, idiomatic, 
experiential, and conceptual  [18]. The higher ranked 
personnel received the questionnaire in English while 
the lower ranked personnel received the questionnaire 
in the regional language. This approach ensured that the 
questionnaire was suitable for all ranks and that the results 
obtained were reliable. Although the OHIP-14 is a brief 
questionnaire, it has demonstrated strong reliability and 
sensitivity, with satisfactory cross-cultural consistency 
over other instruments such as Oral Impacts on Daily 
Performance (OIDP) to assess the OHRQoL [19, 20].
Demographic details like age, sex, designation, 
and education were recorded in the first part of the 
questionnaire. The second part consisted of OHIP-14 
questionnaire to assess OHRQoL in seven domains [21]. 
Each of the seven domains had two questions, which 
were close ended. Responses were recorded on a 
5-point Likert scale, with higher scores indicating 
lower OHRQoL. The total OHIP-14 score ranged from 
0 to 56, with individual domain score ranging from 0 
to 8  [10]. DMFT (Decayed, Missing Filled Teeth) and 
periodontal status (gingival bleeding, pockets, and loss 
of attachment) were recorded using the WHO Oral 
Health Assessment Form (2013). On pre-determined 
dates, the oral examination was carried out at the KSRP 
health centre, Belagavi in a designated space provided 
by the officials, in adherence to standardized procedures 
and protocols. Data was collected in batches and a type 
III examination carried out under natural light.

Statistical analysis
IBM SPSS Statistics (Version 21.0) was used for statistical 
analysis. Descriptive statistics were computed using 
Microsoft Excel 2019, including percentages, means, 
and standard deviations. The Kolmogorov-Smirnov 
test determined data distribution normality. Analysis of 
Variance (ANOVA) was used to check for significant 
differences, while Karl Pearson coefficient of correlation 
and multiple linear regression were performed for study 
variables. Level of significance and confidence levels 
were set at 5% and 95%, respectively.

Results

Among the 720 study participants, majority of the 
participants were constables (35.6%) and head constables 
(24.4%), while 10.6% were inspectors. The mean age of 
the study participants was 39.48 ± 10.65 (Tab. I). Table II 
depicts the frequency distribution of responses to all 
OHIP-14 questions and their mean values. Among the seven 
domains of OHIP-14, physical pain and psychological 
discomfort had the highest mean scores of 3.10  ±  1.64 
and 3.01 ± 1.82 respectively. The OHIP-14 scores were 
highest for constables (22.43  ±  4.84) and lowest for 
inspectors (7.71  ±  3.01) (Tab.  III). The mean OHIP-14 
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Tab. I. Distribution of study population by gender, age and educational level.

Sociodemographic 
characteristics

Constables
n (%)

Head Constables
n (%)

Assistant Sub 
Inspectors

n (%)

Sub Inspectors
n (%)

Inspectors
n (%)

Total
n (%)

Gender
Male 118 (46.1%) 137 (77.8%) 96 (82.8%) 77 (80.2%) 76 (100%) 504 (70.0%)
Female 138 (53.9%) 39 (22.2%) 20 (17.2%) 19 (19.8%) 0 (0.0%) 216 (30.0%)
Age Groups
21-30 116 (45.3%) 39 (22.2%) 20 (17.2%) 0 (0%) 0 (0.0%) 175 (24.3%)
31-40 60 (23.4%) 59 (33.5%) 19 (16.4%) 76 (79.2%) 38 (50.0%) 252 (35.0%)
41-50 20 (7.8%) 58 (33.0%) 20 (17.2%) 20 (20.8%) 19 (25.0%) 137 (19.0%)
51-60 60 (23.4%) 20 (11.4%) 57 (49.1%) 0 (0.0%) 19 (25.0%) 156 (21.7%)
Educational Level
Graduate 0 (0.0%) 0 (0.0%) 20 (17.2%) 57 (59.4%) 57 (75.0%) 174 (24.2%)
Diploma / Intermediate 40 (15.6%) 39 (22.2%) 57 (49.1%) 20 (20.8%) 19 (25.0%) 135 (18.8%)
High School 216 (84.4%) 137 (77.8%) 39 (33.6%) 19 (19.8%) 0 (0.0%) 411 (57.1%)
Total 256 (100%) 176 (100%) 116 (100%) 96 (100%) 76 (100%) 720 (100%)

All values are expressed as frequency with percentages (in parentheses).

Tab. II. Distribution of responses to individual OHIP-14 questions and their mean scores.

OHIP‑14 Questions
5 Point Likert Scale

Never (0) Rarely (1)
Occasionally 

(2)
Frequently 

(3)
Very often 

(4)
Mean ± SD

Have you had trouble pronouncing 
any words because of problems with 
your teeth or mouth?

134 (18.6%) 291 (40.4) 217 (30.1%) 59 (8.2%) 19 (2.6%) 1.36 ± 0.96

Have you felt that your sense of taste 
has worsened because of problems 
with your teeth or mouth?

95 (13.2%) 292 (40.6%) 274 (38.1%) 54 (7.5%) 5 (0.7%) 1.42 ± 0.84

Have you had painful aching in your 
mouth?

190 (26.4%) 139 (19.3%) 312 (43.3%) 76 (10.6%) 3 (0.4%) 1.39 ± 1.00

Have you found it uncomfortable to 
eat any foods because of problems 
with your teeth or mouth?

76 (10.6%) 156 (21.7%) 409 (56.8%) 59 (8.2%) 20 (2.8%) 1.71 ± 0.87

Have you been self-conscious 
because of your teeth or mouth?

58 (8.1%) 330 (45.8%) 214 (29.7%) 78 (10.8%) 40 (5.6%) 1.60 ± 0.98

Have you felt tense because of 
problems with your teeth or mouth?

211 (29.3) 216 (30%) 139 (19.3%) 97 (13.5%) 57 (7.9%) 1.41 ± 1.25

Has been your diet been 
unsatisfactory because of problems 
with your teeth of mouth?

254 (35.3%) 213 (29.6%) 155 (21.5%) 78 (10.8%) 20 (2.8%) 1.17 ± 1.11

Have you had to interrupt meals 
because of problems with your teeth 
or mouth?

175 (24.3%) 175 (24.3%) 156 (21.7%) 211 (29.3%) 3 (0.4%) 1.57 ± 1.16

Have you found it difficult to relax 
because of problems with your teeth 
or mouth?

114 (15.8%) 312 (43.3%) 140 (19.4%) 135 (18.8%) 19 (2.6%) 1.50 ± 1.06 

Have you been a bit embarrassed 
because of problems with your teeth 
or mouth?

152 (21.1%) 333 (46.3%) 196 (27.2%) 37 (5.1%) 2 (0.3%) 1.17 ± 0.83

Have you been a bit embarrassed 
because of problems with your teeth 
or mouth?

135 (18.8%) 368 (51.1%) 217 (30.1%) 4 (0.6%) 1 (0.1%) 1.12 ± 0.71

Have you had difficulty doing your 
usual jobs because of problems with 
your teeth or mouth?

133 (18.5%) 350 (48.6%) 178 (24.7%) 39 (5.4%) 20 (2.8%) 1.25 ± 0.91

Have you felt that life in general was 
less satisfying because of problems 
with your teeth or mouth?

179 (24.9%) 351 (48.8%) 133 (18.5%) 55 (7.6%) 2 (0.3%) 1.10 ± 0.87

Have you been totally unable to 
function because of problems with 
your teeth or mouth?

235 (32.6%) 328 (45.6%) 99 (13.8%) 57 (7.9%) 1 (0.1%) 0.97 ± 0.89

All values are expressed as frequency with percentages (in parentheses); SD: Standard deviation.
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score among the study population was 18.74 ± 7.69 and 
there was a statistically significant difference among 
the five ranks of police personnel when ANOVA test 
was applied (P ≤ 0.001). The prevalence of dental caries 
among the study participants was 84.2%. Figure  1 
illustrates the distribution of mean DMFT scores among 
the participants. It was observed that constables and head 
constables had higher mean DMFT scores of 5.62 ± 2.97 
and 5.39 ± 2.96 respectively, while inspectors had a lower 
score of 3.66 ± 2.70. Figure 2 illustrates the prevalence 
of various periodontal conditions among the population. 
The prevalence of gingival bleeding, periodontal pockets, 
and loss of attachment (LoA) were 71%, 63% and 69% 
respectively. Figure 3 illustrates the kernel density estimate 
of the OHIP-14 scores among the participants.

Relationship between the domains of OHIP-14 
and various oral health parameters using 
Pearson’s coefficient of correlation
Table  IV depicts the field-wise correlation data of the 
study variables using Pearson’s coefficient of correlation. 
DMFT showed maximum positive correlations that were 

statistically significant at p ≤ 0.001 with four domains 
of OHIP-14, followed by the decayed component (DT) 
which were significantly correlated with two. There 
was a negative correlation seen between filled teeth 
and domain physical pain at P  ≤  0.05. High loss of 
attachment (LoA) scores were positively correlated with 
the domain physical pain at P ≤ 0.001. Other periodontal 
components also had significant positive correlations 
with some of the domains of OHIP-14. The missing 
component did not show any statistically significant 
correlations.

Relationship between the domains of OHIP-14 
and various study variables using multiple 
linear regression analysis
Table  V summarizes all the multiple regression 
analysis models performed using the seven domains of 
OHIP-14 as the dependent variable and the predictors: 
age, education, designation of police personnel and 
prevalence of caries and periodontal disease. The 
highest dependence on these predictors were found in 
the domains of physical pain (44.2%), psychological 

Tab. III. Mean scores of the seven domains of OHIP-14 among the study subjects.

Domains of OHIP Constables
Head 

Constables
Assistant Sub 

Inspectors
Sub 

Inspectors
Inspectors Total

Functional limitation 3.32 ± 1.54 3.22 ± 1.39 3.02 ± 1.16 1.63 ± 1.52 1.00 ± 1.01 2.78 ± 1.61
Physical pain 3.55 ± 1.70 3.32 ± 0.82 3.70 ± 1.81 2.04 ± 1.72 1.50 ± 0.50 3.10 ± 1.64
Psychological discomfort 3.90 ± 1.64 3.87 ± 1.52 2.53 ± 1.51 1.41 ± 0.49 0.75 ± 0.44 3.01 ± 1.82
Physical disability 3.38 ± 1.80 2.99 ± 2.18 3.34 ± 2.17 1.61 ± 1.36 0.50 ± 0.87 2.74 ± 2.08
Psychological disability 3.25 ± 1.29 3.55 ± 1.27 2.34 ± 2.13 1.43 ± 1.38 0.75 ± 0.44 2.67 ± 1.70
Social disability 2.80 ± 1.53 3.01 ± 1.28 1.86 ± 1.24 1.60 ± 0.49 1.25 ± 0.83 2.38 ± 1.41
Handicap 2.23 ± 1.26 2.27 ± 1.57 2.04 ± 2.01 1.40 ± 1.12 1.96 ± 1.15 2.07 ± 1.48
Total OHIP-14 Score 22.43 ± 4.84 22.23 ± 5.18 18.82 ± 8.41 11.11 ± 5.18 7.71 ± 3.01 18.74 ± 7.69

All values are expressed in Mean ± Standard Deviation (SD).

Fig. 1. Distribution of DMFT (Decayed, Missing and Filled Teeth) among the study population in Mean and SD (Standard deviation).
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discomfort (38.3%), and physical disability (30.5%), 
while the lowest dependence were seen with handicap 
(17.0%) and social disability (10.8%). Table VI presents 
the regression equation of all the multiple regression 
analysis models performed in the study.

Discussion

Oral health is an important factor in the overall QoL. 
India ranks 54th in the QoL Index 2023 [22]. In a recent 
study conducted on QoL, nearly one out of two (46.2%) 
Indian adults has poor QoL  [23]. Good QoL among 
police personnel is quintessential for the welfare of the 

society. The purpose of this study was to investigate 
if there is any impact of oral health parameters on the 
seven domains of QoL among the reserve police force of 
Belagavi district.
Blue collared jobs such as policing take a toll on an 
individual’s health. They are prone to systemic as well as 
oral diseases [3, 24]. The demanding physical work and 
long hours can lead to poor oral hygiene habits, which 
can increase the risk of dental caries and periodontal 
disease. Previous studies conducted among police 
personnel in India and other parts of Southwest Asia 
reported that the oral health among this population were 
not up to the required standards [25, 26]. In this study, the 
prevalence of dental caries was found to be high (84.2%) 

Fig. 2. Prevalence of periodontal conditions among the study participants;.

Fig. 3. Violin plot showing the distribution of OHIP-14 scores among the study population. Statistical test used: Analysis of Variance (ANOVA).

* Statistically significant, p ≤ 0.001.

LoA: Loss of Attachment
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Tab. V. Association between domains of OHIP-14 as dependent variable and various study variables as predictors.

Dependent Variable
Coefficient

(r)
Coefficient of determination 

(R2)
F p

Standard error  
of estimate

Functional limitation 0.484 0.235 43.798 < 0.001* 1.403
Physical pain 0.665 0.442 112.951 < 0.001* 1.365
Psychological discomfort 0.619 0.383 88.513 < 0.001* 1.628
Physical disability 0.553 0.305 62.797 < 0.001* 1.412
Psychological disability 0.483 0.234 43.514 < 0.001* 1.230
Social disability 0.329 0.108 17.349 < 0.001* 1.398
Handicap 0.412 0.170 29.236 < 0.001* 1.493

The statistical analysis used: Multivariate linear regression; Level of significance: * P ≤ 0.05 is considered statistically significant: Dependent Variable: Do-
mains of OHIP-14; Predictors: (Constant), Age, Education, Designation, Caries Prevalence, Periodontal disease prevalence.

Tab. VI. Regression equation of all the models with domains of OHIP-14 as dependent variable and various study variables as predictors.

Domains of OHIP Regression equation
Functional limitation (Y1) Y1 = 0.788 + (0.057) X1 + (0.258) X2 + (0.650) X3 + (0.025) X4 + (0.124) X5
Physical pain (Y2) Y2 = 1.435 + (0.316) X1 + (0.421) X2 + (0.944) X3 + (0.052) X4 + (0.234) X5
Psychological discomfort (Y3) Y3 = 0.995 + (0.542) X1 + (1.080) X2 + (0.129) X3 + (0.030) X4 + (0.029) X5
Physical disability (Y4) Y4 = 1.284 + (0.308) X1 + (0.109) X2 + (0.633) X3 + (0.087) X4 + (0.005) X5
Psychological disability (Y5) Y5 = 1.182 + (0.049) X1 + (0.499) X2 + (0.620) X3 + (0.043) X4 + (0.070) X5
Social disability (Y6) Y6 = 1.870 + (0.296) X1 + (0.246) X2 + (0.098) X3 + (0.011) X4 + (0.026) X5
Handicap (Y7) Y7 = 2.097 + (0.218) X1 + (0.098) X2 + (0.465) X3 + (0.020) X4 + (0.085) X5

Predictors: X1 = Age; X2 = Education; X3 = Designation; X4 = Caries Prevalence; X5 = Periodontal disease prevalence.

and comparatively, the lower ranked personnel had 
higher DMFT scores. These findings were comparable 
to Maurya et al. [25] and Basavaraj et al. [27], however 
it was contradicting Singh et al. [28]. Dental caries is a 
multifactorial disease. It may be associated with factors 
such as poor oral hygiene, increased amounts of sugars 
in diet, lack of awareness and low socioeconomic status 
among this population. A previous study conducted 
by Mythri et  al.  [29] at KSRP unit in Tumkur district 
revealed that the there was a significant disparity 
between oral health awareness and practices among the 
personnel. Lower-ranked police personnel may consume 
refreshments high in fermentable sugars during duty 
hours when exposed to prolonged sunlight. Dehydration 
under the sun can cause decreased salivary flow. This 
combination can increase the risk of developing dental 
caries. Additionally, due to their low socioeconomic 
status, these personnel have limited access to good oral 
healthcare services to maintain their oral health [30, 31]. 
The prevalence of periodontal diseases were also 

high among them, analogous to findings reported by 
Rajagopalachari et  al.  [16] and Majeed et  al.  [26]. 
Inadequate oral hygiene practices can contribute to the 
build-up of bacterial plaque and calculus, which in turn 
can result in gingival bleeding. Due to stress and irregular 
work hours, there is also increased use of tobacco among 
them. A higher prevalence of deleterious habits such as 
tobacco chewing was reported among police personnel, 
by Dilip C.L in Karnataka [32]. These habits can affect 
the periodontium leading to conditions such as gingival 
recession, pocket formation, and bone loss. Periodontal 
disease, if left untreated, can lead to tooth and bone loss, 
and increased risk of systemic conditions [15]. 
The OHRQoL was assessed in seven dimensions using 
OHIP-14 questionnaire [19, 33]. In this study the police 
personnel had a lower OHRQoL, especially in the 
domains physical pain and psychological discomfort, as 
evidenced by the higher mean scores observed in these 
two domains. The OHRQoL worsens with the pain and 
discomfort caused by decayed teeth. Dental caries when 

Tab. IV. Correlation between clinical variables and domains of OHIP-14.

Domains of OHIP DT MT FT DMFT Bleeding
Deep Pockets

(> 6 mm)
High LoA

Functional limitation 0.093* 0.050 -0.022 0.102** 0.044 0.032 0.009
Physical pain 0.093* 0.061 -0.083* 0.109** 0.082* 0.075* 0.139**
Psychological discomfort 0.098** 0.060 -0.006 0.118** 0.061 0.055 0.078*
Physical disability 0.080* 0.008 -0.020 0.074* 0.054 0.058 0.083*
Psychological disability 0.123** 0.073 -0.033 0.136** 0.047 0.035 0.006
Social disability 0.042 0.050 0.017 0.068 0.008 0.010 0.001
Handicap 0.072 0.015 -0.052 0.055 0.025 0.062 0.047

The statistical test used: Pearson’s coefficient of correlation. * Significant at 0.05 level. ** Significant at 0.001 level. DT: Decayed teeth; MT: Missing teeth; 
FT: Filled teeth; LoA: Loss of attachment.
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progressed deeper towards to the pulp can cause major 
pain affecting the OHRQoL of an individual [11]. The 
decayed component and DMFT showed significant 
positive correlations with the domains of OHIP-14, 
similar to findings reported by Rajagopalachari et al. [16]. 
These findings indicate that, as the number of decayed 
teeth increases the OHRQoL declines among these 
personnel. Educational qualifications of an individual 
play a key role in maintaining a good oral health [34]. 
In this study, it was observed that personnel with higher 
education had lower DMFT scores and better OHRQoL, 
especially the inspectors. This study also reported that, 
the filled component showed negative correlations 
with OHIP-14 domains, indicating that treating the 
decayed teeth has improved the OHRQoL among 
these personnel, by reducing their pain and associated 
symptoms. However, these findings were at contradiction 
to that of Rajagopalachari et  al.  [16], where no such 
negative correlation was reported. The pain caused 
by periodontal disease is milder compared to dental 
caries  [28]. But increase in prevalence of periodontal 
disease among these police personnel may still affect the 
OHRQoL [12]. Halitosis caused by periodontal disease 
can also negatively impact the OHRQoL as evidenced 
in the systematic review by Cassiano et al. [35]. In this 
study, it was found that periodontal diseases showed 
significant correlations with physical pain and disability, 
and psychological discomfort. 
In this study, it was seen that five domains of OHIP-14 
showed significant relationship with oral health 
variables. Physical pain, and psychological discomfort 
showed the most significant correlations, followed by 
physical and psychological disability, and functional 
limitation. The mean scores for social disability and 
handicap were low and had no similar significant 
relationships with any of the oral health parameters. 
These findings were synonymous with studies by 
Rajagopalachari et  al.  [16] and Fotedar et  al.  [36]. It 
shows that the existence of oral disorders did not cause 
any significant handicap or social disadvantage among 
this population, however it significantly affected the 
physical, psychological, and functional dimensions of 
OHRQoL. When total OHIP-14 scores were considered, 
it was observed that the inspectors and other higher 
ranked personnel had better OHRQoL than lower 
ranked constables. Multiple linear regression analysis 
performed in this study revealed that factors such as age, 
education, designation, and prevalence of oral disease 
had a major influence on OHRQoL. These findings 
highlight that socioeconomic status and education play 
key roles in the OHRQoL of these police personnel [34]. 
The personnel with higher ranks had good education 
and better socioeconomic status due to which they could 
cater to their oral health needs on time, thereby having a 
better OHRQoL.
Some of the ways to tackle this oral health challenge 
are health education programs targeting police personnel 
on proper brushing techniques and other oral hygiene 
practices. This should be complemented by diet 
counselling and emphasizing the importance of avoiding 

fermentable sugars between meals. Routine dental 
check-ups are required among this population, followed 
by preventive dental treatments such as pit and fissure 
sealant application and fluoride varnish, to reduce the 
incidence of initial enamel caries. Individual-level 
restorative dental treatments, particularly among 
lower-ranked personnel, may be beneficial in improving 
OHRQoL, as restoring teeth had a significant positive 
impact on OHRQoL. These personnel should be made 
aware of the different treatment modalities, such as 
removable and fixed prosthesis and dental implants that 
are available to them, to prevent disability caused by tooth 
loss. Additionally, tobacco counselling and education on 
the ill effects of tobacco are necessary interventions. 
Health insurance schemes, such as the one implemented 
in the state of Odisha, which covers systemic as well 
as oral diseases, should be considered to improve the 
QoL and working efficiency of police personnel in 
Karnataka [37]. Occupational health and safety standards 
set by the International Labor Organization can help 
to ensure their well-being while on the job, covering 
areas such as physical and psychological health, risk 
assessment, and emergency preparedness  [38]. This 
study highlights a significant public health problem 
present in this population, and addressing it requires 
a comprehensive approach involving collaboration 
between individuals, organizations, and government 
agencies. This approach can address the underlying 
social determinants of oral health and target this 
vulnerable population of police personnel.
Cross-sectional studies such as this, involves studying a 
population at a specific point in time. The limitation of 
this study being the inability to establish cause and effect 
relationships, as seen in other cross-sectional studies. 
Perhaps, a longitudinal study would be beneficial in 
establishing that relationship among the various study 
variables.

Conclusion

The results of this study reveal that dental caries and 
periodontal disease had a significant impact on the 
OHRQoL of reserve police personnel in Belagavi and the 
OHRQoL among them was poor particularly among the 
lower ranked personnel. Poor oral health among them had a 
negative influence on their daily life experiences, including 
physical, emotional, and social well-being. These findings 
highlight the need for interventions such as regular dental 
check-ups, oral hygiene education and providing access to 
preventative and restorative dental treatments specifically 
targeting the lower ranked police personnel.
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Introduction
Out Hospital Cardiac arrest (OHCA), which is the 
cessation of cardiac mechanical activity in a person 
outside of a hospital setting, is a severe event with a 
high incidence (50 to 120 per 100.000 people) and a low 
survival rate worldwide (7%) [1]. Return of spontaneous 
circulation (ROSC) is correlated to many demographic 
variables  [2,  3], like time of the Emergency medical 
system (EMS) rescue [4], layperson training [5, 6] and 
the protocol used by EMS [7, 8].
Environmental factors could modify the ROSC 
rate [9, 10]. Although little evidence has been published, 
that’s why is challenging to find a clear correlation 
between the high number of environmental variables 
and OHCA.
Unfortunately, in the last three years, the research 
in the medical emergency was focused on Covid 
impact [11, 12] and the modification of EMS [11] and 
the collateral damage of COVID [13-17]. We highlight 
plenty of research focused on OHCA epidemiology, 
COVID [18-21] and other clinical aspects [22].
Despite some evidence correlating the meteorological factors 
and air pollutants with the incidence of OHCA [22-24], an 
increase of PM2.5 and average temperature are correlated 
with a rise in daily OHCA [23, 25].
Lombardy is the largest Italian region, with 9.96 million 
inhabitants and an area of 23 863 km2. All missions are 
coordinated by a single Regional Agency, AREU, which 
coordinates the rescue through wheeled vehicles or 

helicopters. AREU’s tecniques processed about 1 million 
calls in one years and in 800.000 call a vehicle was sent 
to rescue the patient AREU consist of 265 ambulances 
with a crew of 2-3 rescuers, 50 Intermediate Rescue 
Vehicles with a nurse, 59 Advanced Rescue Vehicles and 
5 helicopters [26], nurse and doctor are trained by ACLS 
course [27-28]. All mission data are record in one single 
register, call EmMa (Emergency Management) [29].
The aim of the study consists on analyzing the impact 
during months of ROSC achievement, to highlight a 
potential seasonal link with meteorological factors.

Methods

Study design
The study is a retrospective observational cohort, it 
was conducted following the principles of the Helsinki 
declaration and was approved by the AREU Data 
Protection Officer in July 2022.
The Lombardy AREU headquarters register provided 
data analysis. The data analysis process was conducted 
employing the SAS-AREU portal. The portal contains 
all data regarding emergency calls, and the scenarios 
involving OHCA were selected.
The monthly diagnoses of OHCA in two years, from 
1 January 2018 to 31 December 2019, was selected in 
SAS-AREU Database.
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Summary

Out‑hospital cardiac arrest (OHCA) is a multi‑factor disease.
Many studies have correlated OHCA with a patient’s lifestyle; 
unfortunately, less evidence highlights the correlation with mete‑
orological factors. Methods: Analysis of 23959 OHCA rescue 
performed by the emergency medical system (EMS) of Lombardy 
Region, the most Italian populated region, in 2018 and 2019, the 
pre‑pandemic era through a retrospective observational cohort 
study. The aim of the study consists on evaluating the probabil‑
ity of Return Of Spontaneous Circulation (ROSC) during months 
to highlight potential seasonal impact in ROSC achievement. In 
March and April, we highlight an increase of ROSC (OR: 1.20 
95% CI 1.04‑1.31; p < 0.001) compared to other months. Dur‑
ing March and April, we highlight an increase of public access 
defibrillation (PAD) (3.5% vs 2.5%; p < 0.001), and a reduction 

of overage time of first vehicle on scene (11.5 vs 11.8; p < 0.001) 
and age of patient (73.5 vs 74.2; p < 0.01). Finally, we highlight 
a slight reduction of cancer patient (1.6% vs 1.1%; p = 0.01). We 
didn’t register significant differences in the other variables ana‑
lyzed as: onset place, sex, rescue team and the patient’s death 
before the rescue arrive. We highlight a difference in ROSC prob‑
ability during the first month of spring. We register few differences 
in patient characteristics and EMS rescue, though just PAD use 
and age clinically impact OHCA patients. In this study, we are 
unable to fully understand the modification of the probability of 
ROSC in these months. Even though four variables have a statisti‑
cally significant difference, they can’t fully explain this modifica‑
tion. Different variables like meteorological and seasonal factor 
must be considered. We propose more research on this item.
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Data
We used fourteen variables registered in the SAS-AREU 
database. The correlation between variables and ROSC 
was controlled in previous research. The variables were 
sex, age, timing of rescue, the onset of the event, type of 
rescue time and signs of death.
Data are available on AREU website. It is possible to 
find “OHCA” records in the SAS-AREU portal. The 
portal contains all the data related to emergency calls; 
it has been selected all the scenarios involving OHCA.
At every 118 call, performed in Lombardy Region, 
the EMS receiver automatically opens a record in 
SAS-AREU, the caller introduces the demographic 
characteristics and information about the main clinical 
problem of the patient. In case of OHCA patients, MSB 
(basic life supper vehicle) and an MSA (advanced 
cardiovascular vehicle) are sent to the scene. The 
vehicle has a GPS tracker, and an automatic system 
which records the timing of rescue. During the rescue 
procedure, the MSB or MSA operator informs the 
medical director of the operation center with all other 
information to define the clinical status of the patient 
and the correct hospital. All data are correctly recorded 
in the SAS-AREU database. All data are necessary to 
identify the appropriate hospital Hub, while the GPS 
tracker automatically records logistic data.

Statistical evaluation
We compared the characteristic of rescue in April and 
March with other months of the year in 2018 and 2019. 
The categorical variables are presented as numbers and 
percentage, and the continuous variables are presented 
as mean and standard deviation (SD). The categorical 
variables were analyzed by Z test for proportion and 
Odds Ratio (OR) with relative Confidence interval (CI) 
95%. Continuous variables were tested for normality 
by means of the Kolmogorov-Smirnov test and the 
appropriate analysis for Z test for means.  Differences 
were considered significant when p < 0.05. Otherwise, 
they were considered non-significant (NS). The Prism 
8.0.1 statistical software (GraphPad Software LLC, San 
Diego, CA, USA) was used for this aim.

Results

A total of 23959 OHCA ware analyzed, all event occurred 
in Lombardy region in the two years of analyses. 11663 
(48.7%) was rescue by EMS in 2018 and 12296 (51.3%) 
was rescue in 2019.
Table  I summarizes the comparison of rescues during 
March and April in 2018 and 2019 compared to all 
other months in 2018 and 2019. The average age 
(73.5 vs 74.2; p = 0.01) and the time of the first vehicle 
on scene (11.8 vs 11.5; p = 0.0006) in March and April 
were significant low than other months. 
No difference was highlight in the overage time of 
hospital arrival.
Table  II shows the analyzed ROSC variables. The 
significant differences are recorded for the use of the 

Pads, which is greater during the spring (3.5% vs 2.5%; 
p  =  0.0005), and there is also a reduction in OHCA 
for patients diagnosed with neoplastic disease 
(1.6% vs 1.1%; p = 0.01).
Figure 1 shows the percentage of ROSC on the total of 
OHCAs; there is an increase in the months of March and 
April compared to the other months of the year. The value 
reaches 9.2% in March and 10.3% in April. In the two 
months, in the years of follow-up, the ROSC significant 
increased (OR: 1.20 95% CI 1.04-1.31; p < 0.001).
Noteworthy, four variables have a significant difference 
in the months of March and April. The most relevant 
was a major use of PAD OR 1.38 (CI 95% 1.14-1.67; 
p < 0.001) and the reduction of the average time of the 
first vehicle on scene (11.8 vs 11.5; p < 0.001), average 
age (73.5  vs  74.2; p  =  0.01) and a slight reduction of 
cancer patient (1.6% vs 1.1%; p = 0.01).

Discussion

In accordance with the aim, we analyzed the ROSC in 
different months over the two years. We highlight an 
increase in ROSC during March and April in 2018 and 
2019, as shown in Figure 1.
We analyzed 14 variables, all registered in AREU’s 
database, as shown in Table  I and Table  II. All 14 
variables, as evidenced in previous research, by McNally 
B. et  al.  [29], are correlated with the probability of 
ROSC.
Despite the statistical significance of the four variables, 
just the use of PAD and the average age of the patient 
have the major clinical impact, in fact, the other two 
variables, first ambulance on scena and percentage of 
oncology patients, were lightly changed, and the impact 
on ROSC was irrelevant.
Furthermore, could be difficult interpret as the increase 
of ROSC in the first month of spring. In fact, there 
wasn’t a reason for the reduction of average age, 
maybe meteorological and seasonal factors could alter 
the epidemiology of OHCA how highlight by Kim JH 
et  al  [23], but more research must be implemented on 

Fig. 1. Percentage of ROSC on total of monthly OHCA in 2018 
and 2019.
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this topic for coordinate new public health project to 
increase ROSC.
No less significant is the increase of PAD’s use; in 
fact, during the spring season, we didn’t register 
a modification of OHCA location, no significant 
modification was registered in the workplace or in a 
closed place area, where the number of mandatory 
PAD is high. This point should be the focus of future 
research. In fact, we must identify a reason for this 
phenomenon to achieve the possibility of increasing 
the use of Pad in OHCA.
Different factors, including environmental ones, can 
cause OHCA, often they are unknown, and the scientific 
community should reconsider those issues related to 
OHCA epidemiology. Great attention has been paid 
to COVID-19 and OHCA reports in recent years, but 
it is necessary to take a step back and analyze the 
pre-pandemic data in order to study the environmental 
factors that may contribute to OHCA.
This study adds two key aspects to OHCA’s research. 
The first aspect consists in changing the focus of 
COVID-19 impact on OHCA epidemiology, and 
reconsidering the pre pandemic issues, like the influence 
of external factors, or the meteorological impact on the 
ROSC. The second aspect concerns a legislative matter. 
As a matter of fact, after the Italian Legislative degree 
(D Lgsl 81/08), D Lgsl 158/12 and D Lgsl 116/21, the 
ROSC study became important to highlight the impact 
of this law on OHCA’s patient outcome. The implication 
of the seasonal correlation between OHCA and ROSC 
should be investigated in order to highlight the possible 
link with pollution or other events unknown in this 
research. The research on OHCA during spring season 
might underline a difference in the rescue condition or 

the clinical characteristic of the patient, which can help 
future policy.

Conclusion

During the first month of spring, we measured an 
increase in ROSC probability in the Lombardy region. 
This phenomenon is correlated with the increasing 
in Pads used by the layperson and a reduction of the 
arriving time of the first vehicle on scene. However, this 
change could not completely justify the ROSC increase. 
Seasonal or meteorological phenomena could influence 
OHCA epidemiology.
The study of the phenomenon is an important public 
health’s concern. In fact, a deep analysis of clinical 
patients, or meteorological factors could highlight new 
variables for the ROSC achievement in patients affected 
by OHCA. The second study’s aim is to bring attention 
back to the pre COVID-19 pandemic types of studies, 
and the impact of the environment on the development 
of the disease in addition to COVID-19.
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Tab. I. Comparison of overage age and overage time of rescue.

2018‑2019 March‑April p‑value
Age (SD) 74.2 (16.6) 73.5 (16.5) < 0.01
Overage time of First vehicle (SD) 11.8 (6.5) 11.5 (5.3) < 0.01
Overage Time hospital arrived (SD) 53.2 (24.3) 52.4 (22.6) 0.046

Tab. II. Demographic variables.

2018‑2019
Without March‑April

N (%)

2018‑2019
March‑April

N (%)
p‑value 

Number of OHCA 20038 (80.4%) 3921 (19.6%)
ROSC 1686 (8.4%) 380 (9.7%) < 0.01
Female 7811 (39.0%) 1526 (38.9%) 0.47
RCP layperson 4320 (21.6%) 876 (22.3%) 0.14
PAD 509 (2.5%) 136 (3.5%) < 0.001
no MSI 16991 (84.8%) 3338 (85.1%) 0.29
no MSA 7951 (39.7%) 1546 (39.4%) 0.38
Death people 2793 (13.9%) 516 (13.2%) 0.10
Workplace 914 (4.6%) 190 (4.9%) 0.22
Open place 1010 (5.0%) 203 (5.2%) 0.36
Traumatic event 1377 (6.9%) 284 (7.2%) 0.20
Neoplastic patient 313 (1.6%) 43 (1.1%) 0.01

PAD: Public access defibrillation; MSI: Vehicle with a Nurse; MSA: Vehicle with a doctor and a nurse; Death people: a person with clear sign of death (i.e. 
Decapitation).
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Introduction

The Italian National Health Service (NHS) was set up in 
1978 and founded on the principle of universal coverage 
and organized into national, regional and local layers of 
control. Particularly, in recent years, it has undergone a 
process of strong decentralization that has attributed a 
greater deal of power to regions [1].
In a country characterized by growing economic constraints, 
aggravated by the struggle of satisfying complex needs 
of an ageing population, with increasing comorbidities 
and chronicity, it is ever more important to focus on the 
six dimensions of quality (Safety, Effectiveness, Patient 
Centredness, Timeliness, Efficiency and Equity, [2]) when 
providing services within the NHS. Among the preferred 
tools for continuous quality improvement [3], institutions 
are resorting to Critical Pathways (CPs), defined by 
the European Pathway Association as: “Complex 
intervention(s) and methodology for the mutual decision 
making and organization of predictable care processes 
for a well-defined group of patients during a well-defined 
period”. Also known in literature as clinical pathways, 
care maps or integrated care pathways [4], these clinical 
management tool were first mentioned in 1985 by 
Zander et al. (New England Medical Center) [5, 6] as a 

methodology to balance costs and quality of delivered 
services; subsequently, their use was spread all over the 
world in the early 90s when they were recognized the 
capacity of assuring continuity of care [7, 8].
In Italy, Ministerial Decree (MD) 70/2015 [9] nationally 
set patient management through Critical Pathways (CPs) 
as a national requisite for hospital accreditation to the 
NHS and, subsequently, reinforced their accountability 
role through Law 24/2017 (Gelli Law) [10].
Our research question stems from the doubt that, despite 
the efforts of Italian policymakers to issue laws that 
enhance their implementation at national, regional and 
local levels, the dissemination and actual implementation 
of CPs may still be inconsistent and fragmented in the 
country.
Several authors [11-15] have investigated the effects of CPs 
on care outcomes (i.e. length of stay, appropriateness of 
setting, infections and readmission rates), demonstrating 
improvements especially for acute conditions requiring 
hospitalization, however there is evidence that specific 
factors are responsible for the successful implementation 
of a CP, meaning that its sole existence does not, by itself, 
assure an effective improvement of patient management. 
Rotter’s 2010 Cochrane review  [16] pointed out the 
following determinants:
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Summary

Introduction. Critical pathways (CPs) are effective change man‑
agement tools used to improve quality in healthcare nationally 
implemented in Italy in 2015. This study aims to map the coun‑
try’s state‑of‑the‑art regarding the adoption of CPs and to verify 
the existence of factors that determine the success of their imple‑
mentation and the relative entity of their impact, by analysing the 
management of Lung Cancer (LC) as a case‑study.
Methods. Our methodology followed the SQUIRE guidelines for 
quality improvement reporting (2015). Starting from the 2017 
ranking table published by the National Outcome Program, we 
selected and included in our sample all Italian hospitals who, 
according to Ministerial Decree n. 70/2015, met national qual‑
ity threshold for LC treatment. To investigate regional‑level and 
hospital‑level factors believed to be responsible for the success‑

ful implementation of a CP, a Google Modules questionnaire was 
constructed and sent to the selected facilities; subsequently, a 
web‑based research was carried out for missing data. Associa‑
tions between variables were tested in STATA by means of cor‑
relation tests and a linear regression model.
Results. 41 hospitals matched our inclusion criteria. Of these, 
68% defined an internal Lung Cancer Critical Pathway (LCCP). 
Our results confirmed the presence of critical success factors that 
favour the correct implementation of a LCCP.
Conclusions. Notwithstanding the availability of CPs, their adop‑
tion in routine clinical practice still lacks consistency, suggesting 
the necessity to resort to digital solutions, to increment the level of 
regional commitment and workforce commitment and to reinforce 
quality standards monitoring.
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• the presence of multidisciplinary teams;
• the resort to evidence based tools;
• the resort to ICT in support of CPs;
• the establishment of audit and feedback mechanisms;
• the conduction of Gap analyses.
Thus, if there is a lack of these supplementary critical 
success factors, the adoption of CPs may be inhibited 
from providing their full potential of benefits.
With the aim of detecting the extent to which CPs have 
been adopted in Italy and, consequently, identify those 
organizational requirements that have made such CPs 
successful or those still requiring improvements and 
additional efforts, we have analysed the state-of-the-art 
of the application of CPs in the treatment of LC, which 
is known as Italy’s Big Killer therefore chosen among 
all pathologies due to the significant burden it has on the 
country. It is, in fact, the 4th most prevalent type of cancer 
in Italy and is responsible for 19% of all deaths due to 
cancer, making it the first cause of oncological death in 
the country [17].

Methods

Our methodology followed the 2015 SQUIRE guidelines 
for quality improvement reporting (Tab. I) [18].
Initially, we consulted the 2017 league tables released 
by the National Outcome Program (Piano Nazionale 
Esiti, PNE) which lists all public and private accredited 
hospitals in Italy that perform surgery for malignant 
LC. We then applied the national quality standard set by 
MD n. 70/2015 [14] (according to which the minimum 
standard for quality is the performance of 100 Lung 
Cancer surgical interventions per year) as inclusion 
criteria to select those facilities to submit to our analysis.
Starting from Rotter’s 5 requisites  [16], an electronic 
questionnaire was formulated and validated by means of 
the Delphi process [19, 20] conducted as follows:
1. authors scanned available international literature to 

capture factors believed to be determinant for the 
successful implementation of a CP [16];

2. face-to-face meetings aligning authors, agreeing 
upon a set of items to guide the development of the 
questionnaire;

3. a draft questionnaire was created based on Step 1 
and 2;

4. two rounds of an on-line survey were completed 
to reach anonymous consensus; the first Delphi 
round sought to extract relevant domains to assess 
the presence of critical success factors for the 
implementation of a CP. Subsequently, the second 
round aimed at screening relevant items within the 
domains extracted from the results of Round 1;

5. all authors participated in a final group discussion 
to validate the proposed set of items and domains.
Two relevant domains were included: one regional 
and one at hospital level. Table  II shows items 
included for each of these domains, resulting in the 
inclusion of 19 questions.

The formulated electronic survey was sent out through 

Google Modules to offices or units of the included 
facilities deemed to be responsible for the Clinical 
Governance and, hence, the management and the 
implementation of Clinical Pathways. Following, from 
June 2019 to September 2019, a web-based research 
on the included facilities was carried out to further 
investigate the regional-level and hospital-level variables 
(Tab.  III) for which the response rate resulting from 
the electronic questionnaire was low, to improve the 
reliability of our findings.
Data was gathered in a comprehensive Table of Contents 
assembled by two authors in Microsoft Excel and divided 
into regional level variables and hospital level variables.
It was then analysed and tested in STATA (version 14). 
The association among variables was then tested through 
a Pearson correlation (ρ) and a Tetrachoric correlation 
(rter) [21].
Finally, a linear regression model was set up to test the 
impact of the covariates on the dependent variable (i.e.: 
the implementation of an Internal Lung Cancer Critical 
Pathway (LCCP)).
The linear regression model is the following:

Yi = β0 + β1 Xi + εi
In this Equation, our dependent variable Yi constitutes 
the presence of an Internal LCCP, β0 is the constant term, 
β1 represents the coefficients given by the test, Xi stands 
for the studied covariates and εi is the error term.

Results

Among 194 institutions listed on the PNE league table, 
41 healthcare facilities met our inclusion criteria (at least 
100 surgical interventions for LC per year  [14]) and 
were utilized for our study. Of these, 14% responded to 
the Google Modules questionnaire and remaining data 
was obtained through the complementary web-based 
research.
Results have been analysed and presented according to 
the two main domains (regional level and hospital level).

Descriptive results
The first analysis investigated general characteristics 
of the facilities, in order to map the context of interest. 
Comprehensively, 36% of the analysed facilities 
are Research Teaching Hospitals (RTHs), 30% are 
independent public hospital trusts (AOs), 22% are 
Research Hospitals (IRCCSs), 17% are private practices 
and the remaining 12% are hospitals administered by 
their Local Health Units (LHUs).
Overall, the facilities are distributed in 14 Italian regions 
(Fig. 1), therefore the descriptive statistics were observed 
grouping regions into three main geographical areas of 
Italy as follows:
1. North: Lombardy, Veneto, Liguria, Piedmont, 

Emilia-Romagna and Friuli Venezia Giulia;
2. Centre: Lazio, Tuscany, Marche and Umbria;
3. South: Campania, Puglia, Abruzzo, Sicily.

a) Regional level
b) For what concerns regional level observations, 
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Tab. I. SQUIRE 2.0 checklist, September 15th, 2015.

Text section  
and item name

Section or item description Page number

1. Title

Indicate that the manuscript concerns an initiative to improve 
healthcare (broadly defined to include the quality, safety, effectiveness, 
patient-centeredness, timeliness, cost, efficiency, and equity of 
healthcare)

1

2. Abstract

a. Provide adequate information to aid in searching and indexing
b. Summarize all key information from various sections of the 

text using the abstract format of the intended publication or a 
structured summary such as: background, local problem, methods, 
interventions, results, conclusions

2

Introduction Why did you start?
3. Problem 

Description
Nature and significance of the local problem 3

4. Available 
knowledge

Summary of what is currently known about the problem, including 
relevant previous studies

3

5. Rationale

Informal or formal frameworks, models, concepts, and/or theories 
used to explain the problem, any reasons or assumptions that were 
used to develop the intervention(s), and reasons why the intervention(s) 
was expected to work

3

6. Specific aims Purpose of the project and of this report 3
Methods What did you do?

7. Context
Contextual elements considered important at the outset of introducing 
the intervention(s)

3

8. Intervention(s)
a. Description of the intervention(s) in sufficient detail that others 

could reproduce it
b. Specifics of the team involved in the work

a. N/A – We aim to analyse the state of 
multiple interventions. Research 
methods are reproducible and 
detailed in page 6

b. The team is composed of the 
members of the Clinical Pathway 
and Outcome Evaluation Unit in 
FPG-IRCCS

9. Study of the 
Intervention(s)

a. Approach chosen for assessing the impact of the intervention(s)
b. Approach used to establish whether the observed outcomes were 

due to the intervention(s).

a. 9
b. 9

10. Measures

a. Measures chosen for studying processes and outcomes of the 
intervention(s), including rationale for choosing them, their 
operational definitions, and their validity and reliability

b. Description of the approach to the ongoing assessment of 
contextual elements that contributed to the success, failure, 
efficiency, and cost

c. Methods employed for assessing completeness and accuracy of 
data

a. 6
b. 9
c. 9

11. Analysis

a. Qualitative and quantitative methods used to draw inferences 
from the data

b. Methods for understanding variation within the data, including the 
effects of time as a variable

a. 9
b. N/A

12. Ethical 
considerations

Ethical aspects of implementing and studying the intervention(s) and 
how they were addressed, including, but not limited to, formal ethics 
review and potential conflict(s) of interest

16

Results What did you find?

13. Results

a. Initial steps of the intervention(s) and their evolution over time (e.g., 
time-line diagram, flow chart, or table), including modifications 
made to the intervention during the project

b. Details of the process measures and outcome
c. Contextual elements that interacted with the intervention(s)
d. Observed associations between outcomes, interventions, and 

relevant contextual elements
e. Unintended consequences such as unexpected benefits, problems, 

failures, or costs associated with the intervention(s).
f. Details about missing data

a. N/A
b. 10
c. 10
d. 10
e. N/A
f. Web-based research allowed us to 

have no missing data

Discussion What does it mean?

14. Summary
a. Key findings, including relevance to the rationale and specific aims
b. Particular strengths of the project

a. 14
b. 14

continues u



LUNG CANCER CRITICAL PATHWAYS IN ITALY

E95

results are synthesised in Table II and show that 
71% of the facilities are covered by a Regional 
Law on CP with equal proportions in the North 
and in the South (both 29%). Half of the regions 
(50%), have structured a regional LCCP and are 
mostly located in the North (29%), followed by 
the South (14%) and lastly, the Centre (7%).

c) We also observed that all regions with a specific 
law on CPs are equipped with dedicated regional 
office units and cancer networks, however only 
in 43% of regions are citizen associations present 
and monitoring systems adopted.

d) Hospital level.
e) At hospital level, our analysis showed that 68% 

of the facilities have implemented an internal 

LCCP. Almost all facilities are equipped with 
dedicated staff units (93%), Tumor Boards (78%) 
and have formulated indicators (68%). However, 
percentages decrease to below half when it comes 
to Monitoring and Auditing systems (44% and 
39%, respectively), presence of Electronic Health 
Records (22%) and quality certifications (JCI 
15%, ISO 20%), intended as those certifications or 
accreditations that prove that a facility has reached 
a standard level of quality which is known and 
recognized by international and national bodies.

Statistical results

We statistically analysed whether these variables are 

Tab. I. (follows).

Text section  
and item name

Section or item description Page number

15. Interpretation

a. Nature of the association between the intervention(s) and the 
outcomes

b. Comparison of results with findings from other publications
c. Impact of the project on people and systems
d. Reasons for any differences between observed and anticipated 

outcomes, including the influence of context
e. Costs and strategic trade-offs, including opportunity costs

a. 14
b. 14
c. 14
d. 14
e. N/A

16. Limitations

a. Limits to the generalizability of the work
b. Factors that might have limited internal validity such as 

confounding, bias, or imprecision in the design, methods, 
measurement, or analysis

c. Efforts made to minimize and adjust for limitations

a. 15
b. 15
c. 15

Conclusions

17. Other 
information

a. Usefulness of the work
b. Sustainability
c. Potential for spread to other contexts
d. Implications for practice and for further study in the field
e. Suggested next steps

a. 15
b. 15
c. 15
d. 15
e. 15

18. Funding
Sources of funding that supported this work. Role, if any, of the 
funding organization in the design, implementation, interpretation, 
and reporting

16

Fig. 1. Facilities distribution in Italy.
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correlated and whether they have an impact on the 
successful implementation of an internal LCCP.

Correlation
To identify associations between variables, we resorted 
to the Tetrachoric correlation test for dichotomous 
variables and to Pearson’s correlation test for all the 
others, as shown in Figure 2.
a. Regional level
 At regional level, we can underline first of all that 

in Regions that have issued a Regional Law on CPs 
it is more likely to find office units dedicated to the 
management of care maps, cancer networks and 
Regional LCCP.

 Secondly, the presence of a Regional LCCP increases 
the likelihood of finding citizens’ associations involved 
in the creation of the CP as well as dedicated regional 
office units.

 Third, hospital facilities located in Regions with their 

own monitoring systems are more likely to be aware 
of their own performance and additionally show 
larger volumes of surgical interventions compared to 
those located in regions lacking regional monitoring 
systems. Mostly located in the centre of Italy, they 
are also more likely to use electronic health records, 
to have a JCI accreditation.

b. Hospital level
 At hospital level, the adoption of an Internal LCCP 

shows correlation with geographical location, as most 
of the equipped facilities are located in the North, and 
with the presence of certain organizational factors 
that enhance its implementation and spread, such as 
CP office units, sets of specific indicators, an internal 
monitoring system and Tumour Boards.

 Secondly, the presence of an internal monitoring 
system increases the likelihood of finding a structured 
auditing system and, if both of these factors coexist, 
this also implies that the organization is equipped 

Tab. II. Questionnaire – Google Modules.

Dimension: Regional level characteristics
General information • In which Region is your hospital located?

Information related to the presence of a 
Clinical Pathway and in particular a Lung 
Cancer CP

• Is there in your Region a law about the implementation of Clinical Pathways?
• Is there a regional office dedicated to clinical governance issues?
• Is there a specific CP dedicated to Lung Cancer?
• Is there an oncological network for patients with Lung Cancer?
• Are there any citizen associations that take part in the development of CPs?
• Is your hospital taking part in the regional monitoring system?

Dimension: Hospital level characteristics

General characteristics

• Type of facility (i.e.: IRCCS, RTH, ASL, etc.)
• Ownership (public or private)
• ISO or JCI Certification 
• Use of Electronic Health Record

Information related to the presence of 
Clinical Pathways and, in particular, to Lung 
Cancer CP

• Does your organizational structure have a specific hospital unit dedicated to 
the development of CPs?

• Has a specific LCCP been implemented?
• Have specific indicators been settled for this CP?
• Specify what the nature of the defined indicators is, which are the standards 

used for their calculation and to what level of assistance they are referred
• Is there a Tumor Board?
• Specify by which kind of Specialists the Tumor Board is composed
• Is there a monitoring system?

• Is there an auditing system?

Tab. III. List of investigated variables.

Regional variables Hospital variables
• Presence of regional law on CPs
• Presence of regional functions with responsibilities on CPs
• Presence of regional cancer network
• Presence of regional CP on lung cancer
• Presence of citizens’ associations
• Belonging to interregional or regional monitoring systems

• Volume of Surgical Interventions for LC
• Mortality at 30 days from hospitalization for LC
• Number of hospital beds
• Number of Oncological Beds
• Ownership
• Presence of specific units for CPs
• Presence of internal CP for Lung Cancer
• Presence of indicators
• Presence of the Tumor Board
• Presence of the Audit and monitoring systems
• Electronic Health Records
• JCI accreditation/ISO 9001 certification
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with a dedicated set of indicators, office staff units 
and multidisciplinary teams working together to 
improve hospital performance.

Linear regression
The linear regression model allowed us to identify which 
critical success factors enhance the probability of finding 

Fig. 2. Pearson’s and Tetrachoric correlation test results.
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a LCCP at hospital level. The most significant results are 
presented in Table IV.
The presence of a Tumour Board, the collocation in a 
region which has a Clinical governance dedicated units 
and the adoption, at hospital level, of a Regional LCCP 
have, indeed, a statistical effect on the presence of an 
internal LCCP, increasing the probability of finding a CP 
within a facility.
Although not statistically significant, it is also interesting to 
point out that there are institutional factors that, similarly, 
promote the presence of an internal integrated CP such as 
regional monitoring systems and Regional laws on CPs 
and the presence, within the Region, of a Regional LCCP. 
Hospital level variables such as the presence of indicators, 
of internal monitoring and auditing system, of dedicated 
staff units, the geographical area and presence of an ISO 
9001 certification are all factors that seem to favour the 
successful implementation of an internal pathway.

Discussion

This study aimed to detect the extent to which CPs have 
been adopted in Italy and, consequently, identify those 
organizational requirements that have made such CPs 
successful alongside those still requiring improvements 
and additional efforts. To do this, we have analysed the 
state-of-the-art of the application of CPs in the treatment 
of LC, known as Italy’s Big Killer and therefore chosen 
among all pathologies due to the significant burden it has 
on the country. It is, in fact, the 4th most prevalent type of 
cancer in Italy and is responsible for 19% of all deaths 
due to cancer, making it the first cause of oncological 
death in the country [17].
In literature there is evidence that implementation of a 
CP alone is not sufficient to assure its successful use 
as there is the need to set up ulterior factors that are 
responsible for its successful utilization. For this study, 
the success factors we chose to focus our attention on 
Rotter’s five criteria [16] that make a path really effective 
(multidisciplinary teams, evidence based tools, ICT 

solutions, audit and feedback systems and gap analyses).
The same evidence emerged from BMJ article by Fulop 
and Ramsay (2019)  [22]. They conducted a study on 
the US organizations with the highest and lowest 5% 
risk-standardized mortality rates for acute myocardial 
infarction in 2017 and they discovered that for both the 
categories of hospitals, the presence of protocols and 
formalized processes alone do not report associations 
with high or low performances, hence the differences 
in mortality rates are imputable to other factors such as 
different organizational approaches.
Starting from these evidences found in literature, and 
assuming that specific critical success factors for the 
consolidation and effectiveness [16] of CPs are needed, 
we explored whether these were present in Italian best 
performing hospitals and our findings are indeed in line 
with what is suggested in literature. At both Regional 
Level and Hospital level there is awareness about the 
importance of CPs, and efforts are being made to exploit 
their full potential through the adoption of specific 
organizational factors, however some areas are still 
lacking attention and require additional efforts.
Overall, LCCPs are not nationally disseminated or 
regularly implemented in Italy as, among the selected 
facilities, only 68% have formalized a Hospital LCCP. 
Among the others, 10% adopting the Regional CP while 
the rest to not manage the pathology through a pathway.
Our statistical tests show the correlation between the 
adoption of an internal LCCPs and the presence of the five 
requisites suggested by Rotter (multidisciplinary teams, 
evidence based tools, ICT, audit and feedback systems and 
gap analyses) [16] that determine the successful utilization 
of a CP. Tumour Boards and Evidence Based Tools, both 
resulted as factors that enhance the success of internal 
CPs and are largely spread among Italian best performing 
facilities: Tumour Boards are present in 78% of them and 
all the Hospital CPs adopt and apply guidelines and best 
practices. Indicators, on the other hand, are formalized 
in 68% of facilities however structured and developed 
monitoring and auditing systems are rarely present (44% 
and 39%, respectively). Similarly, Electronic Health 

Tab. IV. Estimated coefficients after linear regression model.

Variables Coef. t Variables Coef. t
Hospital variables Regional variables

Use of Indicators
Tumour Board 
Monitoring System
Auditing System
EHR
JCI accreditation
ISO certification
Staff Units
Citizens’ Associations 
Ownership
Interventions 
Hospital beds
Adj. Mortality Rate
Oncological beds
Type of facility
Belonging Area

0.1176
0.7614***

0.0801
0.0399
-0.0355
-0.2890
0.1715
0.0042
-0.1557
-0.3118
-0.0001
-0.0000
-0.0757
-0.0000
-0.0016
0.0839

0.70
3.60
0.65
0.46
-0.39
-1.14
1.72
0.03
-1.35
-0.26
-0.35
-0.82
-1.48
-0.02
-0.05
0.86

Regional Units
Adoption of Reg CP
Regional LCCP
Cancer Network
Reg. Mon. System
Regional Law on CPs

0.2063*
-0.9349***

0.1076
-0.2404
0.0669
0.1185

1.82
-7.69
-1.22
-1.15
-0.60
0.65

Significance Level: *** 1%; ** 5%; * 10%.
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Records and Quality certifications were detected in 22% 
and 17.5% of facilities. It appears that, although the 
relevance of such mechanisms is recognized nationwide, 
they are not uniformly spread or well developed. By 
looking at the heterogeneity of the percentages, it appears, 
indeed, that only some of these requisites have been given 
primary importance (Tumour Boards, evidence based 
tools and indicators). The remaining variables (monitoring 
and auditing systems, Electronic Health Records and 
gap analyses) are strictly linked to the availability of 
technological solutions and ICT. Literature suggests that 
the adoption of technology plays an important role in the 
management and implementation of CPs [16]; conducting 
a survey among more than 40 Italian facilities, it was found 
that the absence of indicators, monitoring and auditing 
systems or Electronic Health Records in the Italian context 
may be imputable to the lack of digital literacy [23].
Alongside what has up to now been discussed, our research 
also highlighted the presence of two other variables 
may affect the success of a LCCP: the level of Regional 
commitment, especially because both the geographical 
area and the characteristics of the Region of belonging 
impact the behaviour of healthcare organizations, and 
the presence of quality certifications (JCI, ISO etc) 
which, indeed, indicate which organizations pay more 
attention to performance outcome and, thus, are more 
likely to resort to Clinical Governance tools such as CPs.

Limitations of our study and implications for 
future research
Obtaining data online through questionnaires and a 
web-based research lead to some limitations in our study. 
First of all, the sent questionnaires received a response 
rate of 14% which is below the literature standard of 
30% for emails and online surveys  [24]. Collecting 
information for all the facilities through their websites 
implied that the desired information was not always 
available or standardized and required authors to apply 
non uniform methods to assess the level of accuracy and 
up-to-dateness. Furthermore, notwithstanding the fact 
that a logistic regression is the model that better fits 
with a binary dependent variable in this case the model 
showed co-linearity among the variables.

Conclusions

In conclusion, we can state that hospitals included in our 
analysis have almost entirely fulfilled Rotter’s Criteria 
list, especially when it comes to multidisciplinary teams 
and evidence based tools. Our analysis also allows us to 
identify additional criteria that could be playing a role in 
the successful implementation of a CP within the Italian 
healthcare system. In fact, collocation of the healthcare 
facilities in a Northern region and quality certifications 
seem to be factors promoting the likelihood of finding 
a LCCP. Depending on the geographical position, in 
particular, sensitivity and awareness of the Regional 
Governments varies thus, each hospital in the country 
should be spreading the urgency to control performances 

and establish indicators, monitoring and auditing 
systems through CPs.
In the light of the above, it seems that the most urgent 
gap to bridge is the one deriving from the lack of digital 
literacy. One of the most successful factors that enhance 
the use of CPs is full knowledge on available ICT 
tools, especially those designed for the gathering and 
measurement of performance measurement indicators 
and create a monitoring and auditing system. Enhancing 
and improving the awareness of employees about the 
importance of a shift to digitalization and of resorting 
to Big Data and ICT solutions systems, should be set 
as priority when selecting in which direction to address 
efforts, especially because most of the above-listed 
determinants are related to ICT solutions which imply the 
utilization of large amounts of data, an area of expertise 
that still requires substantial innovation in the country.
Secondly, Regional Governments should establish 
regional monitoring systems for performance 
measurement of their facilities, to stimulate facilities 
and regions to be competitive and strive to obtain best 
ranking on the league tables.
Lastly, the National Government should request a quality 
certification from each facility to be sure that they are 
pursuing continuous quality improvement.
To truly assist Policy formulation decision making, 
future investigations that build on to our findings could 
be similarly conducted for diseases with a comparable 
level of complexity (i.e. other cancers) or for other 
countries which have founded their NHSs on the 
principle of Universal Coverage.
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Introduction
Giovanni Verga was born in 1840 into a landowning 
family in the city of Catania, on the east coast of Sicily 
(Fig.  1). He began to write early and in 1865 he left 
the mainland; at first he moved to Florence (1869) 
and then reached Milan. A young provincial, he was 
excited by city delights: high society, love affairs, art, 
journalism, literature. Fashionable new life offered 
different matters for his early works as a novelist. In 
Milan he met several writers and intellectuals and the 
ideas of other writers much influenced his work. Despite 
of, he always kept present his native island and daily 
difficult life of fellow countrymen. Sicily began to be 
present itself into his work. Verga is known to be the 
most important figure of the Italian Verismo (Italian 
Realism), an artistic movement that developed in France 
in the mid-19th Century; the realist movement arose in 
Europe after the French Revolution and reached Italian 
authors particularly through the writings of Honoré de 
Balzac and Émile Zola and the Scapigliatura milanese 
(“Milanese bohemianism”) group in Italy [1].
The primary interpreters of Italian Verismo (Italian 
Realism) were the Sicilian novelists Luigi Capuana 
and precisely Giovanni Verga. In particular, Italian 
Verismo never had the intent of social denunciation 

that characterized the Naturalism in France, which 
was distinguished by its spirit of rebellion. Verismo’s 
principal aim was the objective presentation of life, 
usually of the lower classes, using direct and simple 
language, with explicit descriptive and narrative detail, 
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Summary

Background. In 1922 the famous Italian novelist Giovanni 
Verga died in Catania (Italy). In Verga’s works there are 
many suggestions to the world of medicine, in particular the 
diseases described in the poor society of southern Italy of 
that time. One of the most common diseases described by 
Verga was cholera.
Methods. The authors researched and reviewed Verga’s works, 
detecting references to public health. These are topical issues in 
the current period of the COVID pandemic. In Verga’s works the 
theme of hygiene, epidemiology, and infectious diseases occur. 
There are many hints related to medicine, especially as far as the 
typical diseases of poor society and the difficult social environ‑
ments of the time are concerned. One of the most common dis‑

eases described by Verga was cholera but also malaria and tuber‑
culosis occur.
Results. It was estimated that 69,000 people died of cholera in 
Sicily, of whom 24,000 in Palermo. The public health situation in 
Italy was difficult. Verga denounces people’s ignorance and the 
survival of past beliefs.
Conclusion. Verga describes a culturally and economically hum‑
ble society, in a region characterized by large class gaps. It draws 
a difficult picture of the public health situation in the second half 
of the 19th Century and people’s daily lives. The authors believe 
that today it is important that the centenary of Verga’s death be 
an opportunity to read his works, also from a medical historical 
point of view.

Fig. 1. Portrait of Giovanni Verga (1840-1922) [Public Do-
main – Wikipedia Commons].
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always presented in an impersonal way and realistic 
dialogue  [1]. The new Italian writers, welcomed with 
great enthusiasm to the new ideas of French Realism 
and Naturalism exemplified by Gustave Flaubert, the 
Goncourts brothers, and Émile Zola. The Italian novelist 
Giovanni Verga died in Catania in 1922 and with this 
paper we remember this personality of Italian literature 
who started and marked a new and original style at the 
end of the 19th and the beginning of 20th Century.

Public health and infectious diseases 
in Verga’s works
Starting with historical and patriotic novels, Verga went 
on to write novels in which psychological observation 
was combined with romantic elements, as in “Eva” 
(1873), “Tigre Reale” (1873); “Royal Tigress”) and 
“Eros” (1875) turning into the most noticeable among 
the European novelists of the late 19th Century [2, 3].
The first translator of Verga’s works was Mary Craig, 
who translated “I Malavoglia”, with the title “The house 
by the medlar tree”  [4], and “Mastro Don Gesualdo” 
with the title “Master don Gesualdo” [5].
In Verga’s works there are many references to the world of 
medicine, in particular to diseases associated to the poor 
society of southern Italy at the end of the 19th Century. 
One of the most common diseases was cholera, an acute 
disease of the gastrointestinal tract caused by Vibrio 
cholerae. It was localized in Asia until 1817, when a 
first pandemic spread from India to several other regions 
of the world  [6]. In 1854, a cholera outbreak in Soho, 
London, was investigated by the English physician John 
Snow (1813 to 1858). Dr Snow’s revolutionary theory 
postulated that cholera’s main route of transmission was 
through infected sewage finding its way into the water 
supply.
In particular in Verga famous literary work entitled “I 
Malavoglia” (Fig.  2), cholera is just as important in 
affecting the unfortunate family. The story tells about 
a family (called “Malavoglia”), who lives in a fishing 
village in Sicily. The whole family Malavoglia is the 

main character of the book and is presented directly by 
the narrator at the beginning of the novel. The characters 
are the typical personification of the fishing family, upset 
by misfortunes [7]. Just as the Malavoglia family were 
recovering from their condition of impoverishment, 
while their anchovies were stacked up waiting for the 
right price for their sale, the epidemic broke out, the 
price of the anchovies fell, the character Maruzza (a 
housewife of the family) died, and the fate of the family 
took a bad turn. Verga described as Maruzza was infected: 
overcome by fatigue, after having been to the market, 
gives into the temptation to rest: “… She let herself be 
overcome by the temptation to rest for two minutes on 
those four smooth stones lined up in the shadow of the 
(caprificio) goat farm that is next to the chapel, before 
entering the town; and she did not notice, but she thought 
about it later, that a stranger, who also seemed tired, poor 
fellow, had been seated a few moments before, and had 
left drops of a certain filth that looked like oil on the 
stones. In short, she too fell for it; she took the cholera 
and went home she couldn’t take it anymore, yellow like 
a vow to the Madonna, and with dark circles under her 
eyes” [7]. Verga describes also the steps taken to avoid 
the deliberately caused infection: “… But you had to 
beware of bad encounters, and not even accept a pinch 
of tobacco from someone you didn’t know! Going down 
the street you had to walk in the middle, and away from 
the walls, where you ran the risk of grabbing a thousand 
junk; and be careful not to sit on the stones or along the 
walls” [7].
The cholera epidemic also becomes a focal point of 
another well-known literary work of Verga, entitled 
“Mastro don Gesualdo” as Gesualdo Motta (a parvenu) 
and his family take refuge in one of his country properties, 
which opens to all his relatives and also to the poor [8].
The story was published as a serial novel during 1888 and 
collected in “Nuova Antologia”; in 1889 it was published 
in the final draft, in a volume, after a meticulous revision 
of Verga, which was actually a real rewrite. The time 
frame covered by the novel is almost thirty years: the 
outbreak of the first anti-Bourbon uprisings (1820) [9] 
and the revolution of 1848 (at the dawn of the national 
process of unification). In his work, Verga illustrates the 
socio-economic mechanisms on which modern society 
is born and begins to develop, with all its problems and 
several contradictions, through a privileged observation 
point and a main character, Gesualdo.
The beginning of the tale is between 1820-1821. Verga’s 
perseverance on the diffusion of cholera in Sicily and 
on the repeated poussée of the epidemic is driven by the 
need and desire to inform his fellow compatriots, and 
especially his fellow citizens who lived in the northern 
regions of the new Kingdom of Italy and focus on the 
difficult public health situation and the poor sanitation 
conditions of the Sicily region, the lack of sanitation 
facilities, sanitary standards, etc. (Fig.  3) Sicily was 
severely affected by the epidemic at the end of the 19th 
Century and it was estimated that 69,000 people died of 
cholera, of which only 24,000 in the city of Palermo [10].
Even the cities were in an extremely precarious hygienic 

Fig. 2. Title page “I Malavoglia” by Giovanni Verga (Wikipedia com-
mons – public domain) – (1907).
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state: there were no sewers and drinking water, but also 
homes, hospitals, schools and an efficient road network.
In particular, the period of recession and economic 
stagnation had definitely worsened and two great 
changes and events had suddenly occurred. They were 
very evident and surprising: there were two cholera 
epidemics, which broke out in 1866 and 1867. Not 
only did they cause a large number of victims, but they 
also caused the isolation of the most important and 
vital centres, eliminating all trade because they were 
concentrated in commercial and economic centres [11].
The cholera epidemics were truly devastating events, 
two terrible epidemic diseases, that plunged the entire 
population and the local community into severe strife 
and deep crisis.
In 1893 there was also a severe drought and the local 
Sicilian newspaper “Il Giornale di Sicilia” described the 
situation in Carlentini (a little village close to Catania) as 
follows: “The state of the countryside is disheartening: 
the olives fall dried and drenched from the trees, lemon 
and orange trees are suffering, pasture is most rare, 
and the poor peasants are unemployed and bear more 
than anyone else the effect of such calamity. Misery is 
immense here, as all over the island” [12].
One of the most significant aspects of the presence of 
cholera in Verga’s work, however, is the recognition of 
the ignorance of people, who rely on popular rumours.
A similar situation is repeated in the short story 
“Quelli del colera”, where some strangers “took out 

their handkerchiefs, pretended to blow their noses, 
and dropped certain invisible powders, which whoever 
stepped on it to his misfortune was done!”.
This concept of “pestis manufacta” occurs also in 
“Mastro Don Gesualdo” (…) “The cholera was brought 
to Salonia by a traveler who was walking around with 
his saddlebag on his shoulder. These days, imagine! 
Some have seen him on the farm. Then all night, noises 
on the roof and behind the doors… And the grease spots 
that have been found here and there a day!… Like snail 
slime” [13].
Also the aristocrat don Ferdinando, Gesualdo’s brother 
in law, was persuaded that cholera enters through the 
cracks and, for this reason, he stuck strips of paper 
wherever there was a hole.
Verga refers to the popular riots, the climate of suspicion, 
the fires and the patrolling guards: people did not believe 
in the apothecary’s suggestions for hygiene, cleaning 
of stables and animal shelters, which, in reality, were 
the vehicle of the infection. The sewage in fact also 
contaminated the spaces where people lived and the 
infected water was the reservoir of the Vibrio [14].
Understanding cholera was a long and difficult process: 
the disease was generally attributed to miasmatic causes, 
but this concept was replaced, between about 1850 and 
1910 by the scientifically founded germ theory of disease. 
For the understanding of the disease, the contributions of 
John Snow, Filippo Pacini, and Robert Koch were pivotal. 
John Snow (1813-1858) identified water as vehicle of 

Fig. 3. Sicily – Isle (Italy) 1911 – [Public Domain].
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infection during the epidemic of 1854, Filippo Pacini 
(1812-1883) in the same year discovered in the intestinal 
mucosa of people died of cholera millions of elements, 
which he called Vibrions; Robert Koch (1843-1910) in 
1883 isolated the Comma Bacillus in pure culture and 
explained its mode of transmission, solving an enigma 
that had lasted for centuries [14].
In the years in which Verga was writing, the debate was 
still very animated, but, above all, it was difficult to 
uproot ancient opinions, superstitions and popular beliefs 
in a retrograde and culturally very poor environment.

Verga and malaria
Another disease to which Verga attributed great attention 
was malaria, which must not be interpreted only as the 
disease caused by a parasite that commonly infects a 
certain type of mosquito, which feeds on humans, but as 
a general term for “fever”.
1. An entire story of the “Novelle Rusticane”, 

“Malaria”, is dedicated to the disease, and to its 
effects on certain individuals.

 One of the characters of the story is an innkeeper, who 
was nicknamed “Wives-Killer” (Ammazzamogli), 
because all four of his wives had died of malaria, 
causing him a serious economic loss, as a wife was 
indispensable for the management of the tavern.

 The ideology of the story provides that men, animals 
and objects are all involved in the slow consumption 
caused by malaria, which appears almost like an 
inexorable disease of the time [15].

 It is thus emphasized that in these places, there are 
fertile fields where the peasants work incessantly to 
bring home something to eat, but they often end the 
ears, as they weaken until they die.

 Il Biviere (brackish lake) is mentioned here at the 
beginning of the work and is described as a pond 
without a boat, with flat banks, without a tree on the 
shore: all this to affirm that due to the spread of the 
disease no fisherman can carry out his own activity.

 Another passage underlines the spread of the 
disease: “Here the shepherd is yellow with fever, 
white with dust and with swollen eyelids. It is that 
malaria enters your bones with the bread you eat and 
if you open your mouth to speak”.

 In the story “La roba”, malaria is evoked by sleep, 
which makes the eyelids heavy and makes one lose 
awareness of things.

 However, there is another important feature in the 
poetics of Verga, which offers highly topical insights into 
today’s medicine and is the very language of medicine.

 In fact, e.g. in “Mastro Don Gesualdo”, Verga 
proposes the scene of the consultation of some 
doctors at the bedside of Mastro Don Gesualdo, who 
has been suffering for stomach-ache  [8]. Mastro 
Don Gesualdo waits for the response and anxiously 
invites doctors to comment on his state of health:

 “Speak, my lords!” – then exclaimed the poor man 
pale as a dead man – “I’m the sick one, finally! I 
want to know how I am.”

 The doctors begin the explanation of the case, using 

a terminology incomprehensible to the master: 
Pylori cancer, the pyrosis of the Greeks. Then they 
deepen the diagnosis, with technical words, difficult 
to understand, so much so that Mastro Don Gesualdo 
has a positive impression of his condition:

 “This is all fine. But tell me if you can heal me, your 
lord. Without interest… paying you according to 
your merit…”

 Despite the unfortunate diagnosis of a gastric 
carcinoma, Mastro Don Gesualdo shifts the 
attention to his economic possibilities, hoping to 
buy the expertise of the doctors with his wealth 
and, consequently, his recovery. One of the doctors 
ventures into the details of the surgery, so bloody 
that the women present at the scene run away crying 
and invoking the Virgin.

 Mastro Don Gesualdo claims his autonomy, asks to 
be able to decide for himself, and he resigns himself 
to being operated on only if he has the certainty of 
recovery.

 The doctors cannot give this certainty and they do 
not accept what they consider a “charlatan’s bet” and 
Mastro Don Gesualdo refuses the intervention [8].

2. Also in a well-known novel titled “Rosso 
Malpelo” [16], the author Giovanni Verga describes 
a culturally and economically humble society, in a 
region characterized by a great difference in social 
status [17] (Fig. 4).

 The enormous demand for sulfur, a precious element 
used mainly in the production of gunpowder, 
encouraged the opening of a huge number of mines 
in the central area of Sicily, in which many of the 
region’s poor farmers went to work. They worked 
from 10 to 16 hours a day, pulling heavy loads of 
sulfur weighing 20-25 kilos (for the youngest boys) 
and up to 70-80 kilos for 16/18 year olds through 
the narrow tunnels of the mines. The fatigue to 
which the children were exposed often made them 
grow crippled or stunted and Verga represents this 
situation in a very detailed and realistic way.

Verga and tuberculosis
Another disease mentioned in Verga's works is 
tuberculosis. Tuberculosis is an ancient infectious 
disease caused by Mycobacterium tuberculosis, isolated 
by Robert Koch at the end of 19th Century, when it was 
one of the most common diseases [18].
Tuberculosis and humans have coexisted for more than 
40,000 years and is still nowadays afflicting humans 
all over the world  [19]. A century ago, in Italy and in 
most other western countries, four out of every thousand 
people died of TB every year, and most of these deaths 
occurred among young adults [20].
The hygienic-sanitary situation of Sicily in the second 
half of the 19th Century was really hard and in particular 
poor people had a hard time living. Within this social 
context took place the above-mentioned short story 
entitled “Rosso Malpelo”.
This “Novella” was collected and published in 1880 along 
with other “Novelle” and published later in 1879-1880 in 
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“Vita dei campi” (literally Life of the fields/country life). 
It is the story of a poor boy called “Rosso Malpelo” (he 
was nicknamed this way for his red hair), a boy despised 
and considered bad because of a popular belief linked 
to people with red hair. Rosso Malpelo works in a red 
sand quarry and he leads a hard life. Verga describes the 
reality of poverty and exploitation suffered by the poor 
social class in Sicily at the end of the 19th Century, in the 
years of the formation of the kingdom of Italy (1861), a 
situation he knew well [21-23].
The author’s literary style is full of popular expressions 
and idioms. In this tale, a working boy (called Ranocchio, 
“Frog"), who worked as miner in the quarry was suffering 
from tuberculosis, as he “didn’t heal and continued to 
spit blood and he has the fever every day”. In “Mastro 
Don Gesualdo” the character called Donna Bianca 
was sick and spitting blood every morning; she died 
of consumption a few years later. Also in “Tigre reale” 
Verga described women suffering from tuberculosis.

Conclusions

The picture that emerges from Verga’s pages is therefore 
that of a culturally and economically humble society, in 
the Sicily of the 19th and early 20th Century large estates, 
where there was great inequality between rich and poor.
The entire island featured levels of extreme misery and 
political and social unrest.
The unification of Italy had brought to light the problems 

of the previous governments and the unification is seen 
as the umpteenth invasion of a foreign people.
From this point of view, Verga’s testimony offers an 
extremely difficult picture of the hygienic-sanitary 
situation in Sicily in the second half of the 19th Century, 
and the anniversary of Verga’s death is an opportunity 
to read his work also from a point of medical historical 
view.

Acknowledgments

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

Conflict of interest statement

Each author declares that they have no commercial 
associations (e.g. consultancies, stock ownership, 
equity interest, patent/licensing arrangement etc.) that 
might pose a conflict of interest in connection with the 
submitted article.

Authors’ contributions

DL designed the study, DL and MM conceived 
and drafted the manuscript; the authors revised the 
manuscript, performed a search of the literature. Both 
authors critically revised the manuscript. Both authors 
have read and approved the latest version of the paper 
for publication. Furthermore: DL: conceptualization, 
and MM and DL: methodology, software, validation, 
formal analysis, investigation, data curation, MM and 
DL: original draft preparation, MM: review and editing.

References

[1] Baldini A. The liberal imagination of Giovanni Verga: verismo 
as moral realism, The Italianist 2017;37:348-68. https://doi.org/
10.1080/02614340.2017.1409313

[2] Fochi Caturegli A. Traduttori del Verga in lingua inglese. Ital-
ianistica 1982;1:35-47. Available at: http://www.jstor.org/sta-
ble/23928640 (Accessed on: January 9, 2023).

[3] Verga G. Masterpieces include the short stories of: Vita dei cam-
pi (1880) – “Life in the Fields”; Novelle rusticane (1883) – Lit-
tle Novels of Sicily; the great novels I Malavoglia (1881); Mas-
tro don Gesualdo (1889); Cavalleria rusticana (1884), a comedy 
that was set to music by Pietro Mascagni (1890).

[4] Verga G. The house by the Medlar Tree. CreateSpace Independ-
ent Publishing Platform 2016 [Translated by Mary A. Craig]. 

[5] Verga G. Master Don Gesualdo. London: Osgood & McIlvaine 
1893 [Translated by Mary A. Craig].

[6] Lippi D, Gotuzzo E, Caini S. Microbiol Spectr Cholera 2016;4. 
https://doi.org/10.1128/microbiolspec.PoH-0012-2015

[7] Verga G. I Malavoglia. Torino: Einaudi 2014.

[8] Verga G. Mastro don Gesualdo. Roma: Newton Compton 2015.

[9] Martini M, Bifulco M, Orsini D. Smallpox vaccination and vac-
cine hesitancy in the Kingdom of the Two Sicilies (1801) and 
the great modernity of Ferdinand IV of Bourbon: a glimpse of 

Fig. 4. Photograph taken by Giovanni Verga  –  “La Sicilia rurale” 
[Wikipedia Commons – public domain)].

https://doi.org/10.1080/02614340.2017.1409313
https://doi.org/10.1080/02614340.2017.1409313
http://www.jstor.org/stable/23928640
http://www.jstor.org/stable/23928640
https://doi.org/10.1128/microbiolspec.PoH-0012-2015


M. MARTINI ET AL.

E106

the past in the era of the SARS-CoV-2 (COVID-19) pandem-
ic. Public Health 2022;213:47e53. https://doi.org/10.1016/j.
puhe.2022.09.012

[10] Pinnelli A, Mancini P. Mortality peaks in Italy in the late 19th 
and early 20th Centuries: trends by age and sex. Eur J Popul 
1999;14:333-65. https://doi.org/10.1007/BF02863320

[11] Imperato PJ, Imperato GH, Imperato AC. The Second World 
Cholera Pandemic (1826-1849) in the Kingdom of the Two Si-
cilies with Special Reference to the Towns of San Prisco and Fo-
rio d’Ischia. J Community Health 2015;40:1224-86. https://doi.
org/10.1007/s10900-015-0089-y

[12] Acemoglu D, De Feo G, De Luca G. Weak states: causes and 
consequences of the sicilian mafia, Working Paper 24115. Na-
tional Bureau of Economic Research, Dec 2017. Available at: 
http://www.nber.org/papers/w24115 (Accessed on: January 9, 
2023).

[13] Verga G. Master-don Gesualdo. London: James R. Osgood 1893 
[Translated by Mary A. Craig]. Alternatively, in: I Malavoglia: 
“ …In Syracuse a young girl as beautiful as the Madonna, who 
danced with horses trained in the theater, and was spreading chol-
era on that pretext, had been killed by popular acclaim”.

[14] Lippi D, Gotuzzo E. The greatest steps towards the discovery 
of Vibrio cholerae. Clin Microbiol Infect 2014;20:191-5. https://
doi.org/10.1111/1469-0691.12390

[15] Martini M, Angheben A, Riccardi N, Orsini D. Fifty years after 
the eradication of Malaria in Italy. The long pathway toward this 
great goal and the current health risks of imported malaria. Pat-

hog Glob Health 2021;115:215-23. https://doi.org/10.1080/2047
7724.2021.1894394

[16] Verga G, Cecchetti G. The She-Wolf and Other Stories. Berkeley, 
California: University of California Press 1972, p. 65.

[17] Malta R. Zolfare di Sicilia: le tematiche della ricerca. Med Secoli 
2010;22:489-507.

[18] Martini M, Besozzi G, Barberis I. The never-ending story of the 
fight against tuberculosis: From Koch’s bacillus to global control 
programs. J Prev Med and Hyg 2018;59:E241-7.

[19] Canetti D, Riccardi N, Martini M, Villa S, Di Biagio A, Codecasa 
L, Castagna A, Barberis I, Gazzaniga I, Besozzi G. HIV and tuber-
culosis: The paradox of dual illnesses and the challenges of their 
fighting in the history. Tuberculosis (Edinb) 2020;122:101921. 
https://doi.org/10.1016/j.tube.2020.101921

[20] Martini M, Gazzaniga V, Behzadifar M, Bragazzi NL. Barberis 
I. The history of tuberculosis: The social role of sanatoria for the 
treatment of tuberculosis in Italy between the end of the 19th Cen-
tury and the middle of the 20th. J Prev Med Hyg 2018;59:E323-7. 
https://doi.org/10.15167/2421-4248/jpmh2018.59.4.1103

[21] Malta R. Zolfare di Sicilia: le tematiche della ricerca. Med Secoli 
2010;22:489-507.

[22] Malta R. Cercavano la luce. Storia sanitaria delle zolfare di Sici-
lia. Bagheria, Italia: Plumelia 2012.

[23] Martini M, Barberis I, Bragazzi NL, Paluan F. The fight against 
tuberculosis in the Mid-Nineteenth Century: The pivotal contri-
bution of Edoardo Maragliano (1849-1940). Adv Exp Med and 
Biol 2017;1057:95. https://doi.org/10.1007/5584_2017_125

Received on January 11, 2023. Accepted on February 27, 2023.

Correspondence: Mariano Martini, Department of Health Sciences, largo R. Benzi 10, 16132 Genoa, Italy. E-mail: mariano.yy@gmail.com; 
mariano.martini@unige.it

How to cite this article: Martini M, Lippi D, One hundred years after the death of the writer and novelist Giovanni Verga (1922) and his rela-
tionship with public health: a glimpse of the past in the era of the SARS-CoV-2 (COVID-19) pandemic. J Prev Med Hyg 2022;63:E101-E106. 
https://doi.org/10.15167/2421-4248/jpmh2023.64.1.2839

© 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) license. 
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 infor‑
mation: https://creativecommons.org/licenses/by‑nc‑nd/4.0/deed.en

https://doi.org/10.1016/j.puhe.2022.09.012
https://doi.org/10.1016/j.puhe.2022.09.012
https://doi.org/10.1007/BF02863320
https://doi.org/10.1007/s10900-015-0089-y
https://doi.org/10.1007/s10900-015-0089-y
http://www.nber.org/papers/w24115
https://doi.org/10.1111/1469-0691.12390
https://doi.org/10.1111/1469-0691.12390
https://doi.org/10.1080/20477724.2021.1894394
https://doi.org/10.1080/20477724.2021.1894394
https://doi.org/10.1016/j.tube.2020.101921
https://doi.org/10.15167/2421
https://doi.org/10.1007/5584_2017_125
mailto:mariano.yy@gmail.com
mailto:mariano.martini@unige.it
https://doi.org/10.15167/2421-4248/jpmh2023.64.1.2839
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en


J PREV MED HYG 2023; 64: E107-E117

E107https://doi.org/10.15167/2421-4248/jpmh2023.64.1.2878

 OPEN ACCESS   

Introduction

Health policies and their potential outcomes are of 
critical importance since they can affect every individual 
citizen  [1]. Health policy analysis provides valuable 
evidence for how a policy is put on the agenda, how it is 
formulated, and how it is implemented and evaluated [2]. 
Meanwhile, it can provide us with a sound understanding 
of health sector decisions, programs, and activities. With 
this respect, knowledge of the strengths and weaknesses 
of health policies can be obtained through a policy 
analysis whose results might greatly help policymakers 
make appropriate decisions. Policy analysis is also a 
powerful process showing that any policy is subject to 
controversy over implementation  [3]. In this regard, 
there are a number of factors that influence the health 
policy formulation and implementation [4].

Researchers and other stakeholders in health sector 
can analyze a policy using quantitative and qualitative 
approaches [1]. Policy analysis will help identify potential 
ways to achieve the best policy. Also, it encourages 
health professionals and stakeholders to conduct more 
in-depth researches. In addition, policy analysis can be 
used to assess the potential role of stakeholders on a 
policy and understand the interaction among them [5]. 
This will subsequently help us to decide whether 
implement a particular policy or not. Given the problems 
and new challenges in health sector such as new diseases 
like Covid-19, it is necessary to pursue effective policies 
to use various resources properly [6, 7]. This should be 
taken into account in developing countries due to a lack 
of sufficient financial resources, political opposition to 
any changes in government, and increasing demand for 
health services [8].
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Summary

Background. Health policy analysis as a multi‑disciplinary 
approach to public policy illustrates the need for interventions that 
highlight and address important policy issues, improve the policy 
formulation and implementation process and lead to better health 
outcomes. Various theories and frameworks have been contributed 
as the foundation for the analysis of policy in various studies. This 
study aimed to analyze health policies during the historical period 
of the almost last 30 years in Iran using policy triangle framework.
Method. To conduct the systematic review international data‑
bases (PubMed / Medline, Scopus, Web of Sciences, CINAHL, 
PsycINFO, Embase, the Cochran Library) and Iranian databases 
from January 1994 to January 2021 using relevant keywords. A 
thematic qualitative analysis approach was used for the synthesis 
and analysis of data. The Critical Appraisal Skills Programme for 
Qualitative Studies Checklist (CASP) was conducted.

Results. Out of 731 articles, 25 articles were selected and ana‑
lyzed. Studies used health policy triangle framework to analyze 
policies in the Iranian health sector has been published since 
2014. All the included studies were retrospective. The main focus 
of most of studies for the analysis was on the context and process 
of polices as the elements of the policy triangle.
Conclusion. The main focus of health policy analysis studies in 
Iran over the last thirty years was on the context and process of 
polices. Although range of actors within and outside the Iran gov‑
ernment influence health policies but in many policy processes the 
power and the role of all actors or players involved in the policy 
are not recognized carefully. Also, Iran’s health sector suffers 
from lack of a proper framework for evaluating various imple‑
mented policies.

https://doi.org/10.15167/2421‑4248/jpmh2023.64.1.2878
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Developed countries make extensive use of policy 
analysis to advance their programs in the health sector 
and the results were satisfactorily in many cases  [1]. 
Through conducting such analyses, they have been 
able to identify weaknesses of their health policies 
in order to make a more effective plan  [9]. Along the 
same line, developing countries have also made efforts 
in recent years to use policy analysis to improve their 
programs  [10]. Although health policies in developing 
countries are very different from those in developed 
ones, using the experiences of developed countries might 
be useful for policymakers in developing countries [11].
Given the complexities of the health system, 
policymakers and planers should find ways to facilitate 
the relationships that govern between policy selection 
and implementation  [12]. The use of approaches, 
models, concepts and patterns of analysis can be very 
helpful in understanding a policy [13]. Also, it provides 
a good platform for evaluating evidence and a practical 
way to understand, explain and plan activities designed 
to improve health programs. Meanwhile, adopting a 
framework can make policy analysis easier and more 
practical [1, 14].

Health Policy Triangle
One of the most widely used frameworks in health 
that has been used in different countries is the Health 
Policy Triangle. In 1994, the framework was designed 
and introduced by two leading researchers (Walt and 
Gilson) [15]. This framework has four elements (context, 
content, actors, and process) related to policy making. In 
many countries with various health system structures, 
the framework has been used retrospectively and 
futuristically to analyze health issues [16-19]. The four 
elements related to the framework have been defined as 
follows in Table I.
This framework provides a simple platform for 
understanding a complex set of relationships and 
processes in the form of four elements.
Like many developing countries, Iran’s health sector has 
made extensive efforts to implement various activities to 
promote community health. Meanwhile, policy analysis 
in Iran has been used for several years and decision 
makers, researchers, and some stakeholders have been 
trying to use appropriate analysis to challenge health 
system programs in order to implement more convenient 
and cost-effective health programs  [20]. In recent 
years, Iranian researchers have also used the policy 
triangle framework to analyze health sector policies. In 
this review study, we investigate health-related issues 

in Iran that have been analyzed using Health policy 
triangle [21]. By reviewing the most relevant papers, we 
throw new light on the application of different elements 
of the framework [22]. Meanwhile, results might reveal 
strengths and weaknesses of using the framework.

Aim
This study aimed to investigate the framework of the 
health policy triangle in studies published in Iran that 
have examined health policies. The findings of this 
study could also make decision-makers more aware of 
the scientific evidence in the field and encourage them 
to minimize barriers to implementing health-related 
programs through past and future analysis. Given the 
importance of achieving universal health coverage 
(UHC) across all countries, policy-making aligned with 
its objectives can prove to be immensely valuable.

Method

In this study, we followed Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines [23].

Literature search
Two authors of this study (MB, MKG) independently 
searched international databases (PubMed / Medline, 
Scopus, Web of Sciences, CINAHL, PsycINFO, 
Embase, The Cochran Library) and Iranian databases 
(MagIran, Elmnet, Scientific Information Database 
(SID)) from January 1994 to January 2021. Search 
strategy using related keywords was used in the 
following databases.
“Policy analysis” OR “policy process” OR “health 
politics” OR “health policy” OR “policy” OR “public 
policy” OR “agenda setting” OR “document analysis” 
OR “health advocacy” OR “analysis” OR “stakeholder 
analysis” AND “health policy triangle framework” 
OR “health policy triangle model” OR “health policy 
triangle theory” OR “Walt AND Gilson framework” 
OR “Walt AND Gilson model” OR “Walt AND Gilson 
theory” OR “policy triangle framework” OR “policy 
triangle model” OR “policy triangle theory” OR 
“framework” OR “theory” OR “model” OR “health 
policy analysis” OR “policy framework” OR “ concept” 
AND “Iran”.
Also, we searched the list of references of the retrieved 
papers to find potentially related articles. Google 

Tab. I. The four elements related to the framework.

Item Definition

Context 
Context refers to social, systemic, economic, political, cultural, and other environmental factors. These issues are 
being addressed nationally and internationally, which may affect health policies

Content Content addresses issues such as policy objectives, policy-related action plans, regulations, rules and guidelines
Actors Actors refer to influential national and international individuals, groups, and organizations

Process 
Process refers to the ways in which policy is initiated, formulated, negotiated, communicated, implemented, 
and evaluated
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Scholar and Directory of Open Access Journals (DOAJ) 
were also searched to ensure a comprehensive search of 
all possible sources. Meanwhile, we contacted experts 
in the field to identify additional research and grey 
literature. Any disagreement between the two authors 
was resolved through discussion and referring to a third 
person (SJE) as the judge.

Inclusion and exclusion criteria
Inclusion criteria
The inclusion criteria in this study are as follows:
• articles that used the triangle framework to analyze 

health policies in the Iranian health sector;
• articles published in Persian and English language;
• articles published in peer-reviewed journals;
• articles whose full texts were available;
• articles whose methodologies were valid and 

well-described;
• studies published between January, 1994 and January, 

2021.

Exclusion criteria
We excluded studies according to the following criteria:
• articles that did not fully utilize the four elements of 

the framework of the Health policy triangle;
• abstract of articles in congresses and seminars.

Data extraction
After selecting the studies, two authors independently 
extracted the data, including first author name, year 
of publication, the language of the article, study 
population, data analysis, subject of analysis, place 
of study, methods of collecting studies, and the most 
important findings of the studies based on the elements 
of the framework (context, content, actors, and process). 
Any disagreement between the two authors was again 
resolved through discussion and referring to a third 
person (NLB) as the judge.

Quality appraisal of included studies
The Critical Appraisal Skills Programme for Qualitative 
Studies Checklist (CASP) was conducted by three 
authors in this study (MB, LD and SA) to measure the 
quality of studies [24]. The CASP contains ten questions, 
each question with three alternatives (Yes, No, and 
Unclear). For the answer Yes, score 1 and for the answer 
No, score 0 were awarded.

Analysis
Three authors in this study conducted the analysis of the 
included studies using the framework of Health policy 
triangle. The full texts of the articles were studied and 
classified based on the elements of the framework. We 
used a thematic qualitative analysis approach for the 
synthesis of data [25]. Thematic qualitative were coded 
from the findings of the elements of the framework. 
Each of the four elements was examined separately by 
three authors. Disagreements among them were resolved 
through discussion.

Results

Search results
The selection process for the studies is in Figure  1. 
Based on the search strategy, a total of 731 articles were 
identified and 269 duplicates were removed. After that, 
462 titles were reviewed and 283 unrelated articles were 
removed. After reviewing the titles and abstracts of 179 
articles, 155 articles did not meet our criteria. Finally, 25 
articles were selected and analyzed [26-50].

Characteristics of included studies
Since 2014, the health policy triangle framework has 
been used in Iran to analyze policies in the Iranian 
health sector. The characteristics of 25 studies included 
are summarised in Table  I. 23 studies used document 
review and interviews and 2 studies used only document 
review to collect data. For data analysis, all studies 
used a qualitative method. All studies included were 
retrospective.

Quality assessment
Using the CASP checklist, the quality of the studies 
included methodology was assessed. The scores of 25 
studies included are in Table II.

Main finding
Based on the health policy triangle framework, the main 
finding studies included findings are summarised in 
Appendix 1.
With respect to context, the health system is under the 
influence of economic, social, political, cultural, and 
international issues. Also, these issues have a role in 
formulating and implementing the health policies. In a 
number of published studies on policy issues, the role of 
context in policy decisions has not been fully explored. 
In this regard, WHO is the most important international 
organization that has had a great impact on Iran’s health 
programs.
Regarding the policy process, in the studies selected 
for this systematic review, the researchers provided 
information on the creation and implementation of 
various policies. They outlined a set of complex actions 
and decisions to formulate and implement the policies 
they analyzed.
In general, in relation to the content of policies in these 
studies, researchers recorded the rules and regulations that 
have been adopted for a policy at different times, and to 
show that there are concerns about these rules made by 
policy makers. Also, they attempted to keep the policies 
up to date and based on the needs of the community.
Regarding the actors, in the selected studies, a wide 
range of actors within and outside the government was 
introduced who could influence policies. Most studies 
have identified the Iran’s Ministry of Health and Medical 
Education as the most important player in health policy. 
In relation to the policies analyzed in these studies, most 
were government actors with a great financial and legal 
effect.
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Discussion 

The findings of our study are discussed in four main 
dimensions including context, content, process and 
actors.

Context
The use of appropriate and scientific evidence can 
justify the choice of a policy issue, but in some selected 
studies, the choice of the issue was based solely on the 
recommendations of the WHO. Although international 
organizations, including the WHO, report health issues, 
concerns, and recommendations to various countries, 
the recommendations should be based on the country 
context and on issues that challenge their system [18]. 

Evidence implies that contextual factors significantly 
influence the health policy process and health  [51]. In 
some studies, there is little or no evidence that a policy 
issue is on the policy agenda. Most of the selected policy 
topics were related to diseases; in this regard, one of the 
most basic foundations for needed for analyzing a topic is 
knowing their epidemiological status [52]. It seems that 
one of the major problems in the Iranian health system, 
as in many developing and less developed countries, is 
lack of epidemiological studies conducted in the general 
population. One of the challenges mentioned in several 
studies was lack of access to national data by researchers, 
and lack of appropriate data related to various health 
issues [10].
Paying attention to economic issues, and the impact they 
have on the health sector is emphasized in every country; 

Fig. 1. PRISMA flow diagram of the study selection process.
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however, the implementation of many health policies 
has been faced with several problems due to limited 
financial resources [53]. With regard to the Iranian health 
sector, in selected studies, the role of financial issues 
on selected topics has not been addressed. Incomplete 
or unsuccessful implementation of many of the issues 
proposed by the policy makers is due to the financial 
problems of the health sector in Iran [42]. An important 

issue in this regard that has had a great impact on the 
health sector is the international sanctions imposed 
on Iran in recent years that have led to less resources 
being allocated to the health sector. Researchers need to 
seriously consider the role of financial issues in policy 
making and policy analysis; however, international 
economic aid has also been declined by Iran policy 
makers [31]. Due to lack of financial resources, Iranian 

Tab. II. The characteristics of the included studies.

First author
Year of 

publication
Health policy filed Data collection Participants

Study 
design

Markazi-Moghaddam 2014
Establishment of autonomous 

hospitals and the barriers
Interviews and 

document review
Key informants 

(n = 23)
Qualitative

Faraji 2015 Prevention and control of diabetes Document review
All related 

documents
Qualitative

Akrami 2016
Iranian children play as a social 

determinant of heath
Interviews and 

document review
Key informants 

(n = 21)
Qualitative

Goshtaei 2016 Nutrition policy process challenges
Interviews and 

document review
Key informants 

(n = 59)
Qualitative

Moshiri 2016
The formation of primary health 

care in rural Iran
Interviews and 

document review
Key informants 

(n = 35)
Qualitative

Abolhassani 2017
The establishment of the Drug 

Naming
Interviews and 

document review
Key informants 

(n = 31)
Qualitative

Azami-Aghdash 2017 Road traffic injury prevention
Interviews and 

document review
Key informants 

(n = 42)
Qualitative

Yousefinezhadi 2017 Hospital accreditation policy
Interviews and 

document review
Key informants 

(n = 30)
Qualitative

Ansari 2018 Palliative Care Interviews
Key informants 

(n = 22)
Qualitative

Mehtarpour 2018
Family physician plan and referral 

system
Interviews and 

document review
Key informants 

(n = 6)
Qualitative

Mohamadi 2018 Health insurance benefit package
Interviews and 

document review
Key informants 

(n = 42)
Qualitative

Sajadi 2018
Iran’s health transformation plan in 

therapeutic services
Interviews and 

document review
Key informants 

(n = 38)
Qualitative

Al-Ansari 2019 Alcohol policy in Iran Document review
All related 

documents
Qualitative

Doshmangir 2019
The Iranian health transformation 

plan in primary healthcare
Interviews and 

document review
Key informants 

(n = 23)
Qualitative

Edalati 2019 Nutrition labeling
Interviews and 

document review
Key informants 

(n = 10)
Qualitative

Gharaee 2019
Public-private partnership in 

providing primary health care policy
Interviews and 

document review
Key informants 

(n = 21)
Qualitative

Khodayari-Zarnaq 2019 HIV/AIDS
Interviews and 

document review
Key informants 

(n = 39)
Qualitative

Loloei 2019 Salt reduction in bread
Interviews and 

document review
Key informants 

(n = 37)
Qualitative

Mohseni 2019
Malnutrition among children under 

5 years old
Interviews and 

document review
Key informants 

(n = 23)
Qualitative

Behzadifar 2020 The hepatitis C
Interviews and 

document review
Key informants 

(n = 21)
Qualitative

Doshmangir 2020 Setting health care services tariffs
Interviews and 

document review
Key informants 

(n = 22)
Qualitative

Ramazanzadeh 2020 Natural childbirth promotion
Interviews and 

document review
Key informants 

(n = 20)
Qualitative

Raoofi 2020 COVID-19 Document review
All related 

documents
Qualitative

Heidari 2020
The national phenylketonuria 

screening program
Interviews and 

document review
Key informants 

(n = 38)
Qualitative

Kabiri 2021 Gastrointestinal cancer prevention
Interviews and 

document review
Key informants 

(n = 22)
Qualitative
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health policy makers are unable to implement many of 
their programs fully and effectively. Cooperation with 
neighboring countries and regional organizations has 
also received less attention [46].
Another issue that needs to be considered with respect 
to context is the political issues; in the selected studies, 
the researchers had placed the greatest emphasis on 
the political support of governments in implementing 
some policies; however, in several studies, how political 
issues are formed and their role in the health sector 
were not emphasized. In fact, the political nature of the 
Iranian government has been less analyzed compared 
to other governments  [15]. One of the major political 
issues is the interest that various governments showed 
in implementing their plans. Meanwhile, in selected 
studies, political changes of governments have been 
noted as an important influential factor [48].
Social issues have a significant effect on health in any 
society  [14]. Social determinants of health such as 
income, level of education, occupation, nutrition, and 
social class are more likely to cause diseases compared 
to biological factors  [54]. In this regard, the social 
conditions in which people grow up, live, and work affect 
their health status. Inequality in these conditions leads to 
health inequalities [52]. Success in improving health and 
reducing these injustices depends on paying attention to 
the underlying social causes [54]. Thus, achieving health 
justice is almost impossible without considering social 
determinants [55]. In selected studies in this systematic 
review, the role of social issues was underestimated. The 
various diseases that were analyzed were the result of 
social effects; however, a sound analysis of their effects 
was not seen in the studies.
One of the influential issues in the context of the 
Iranian health sector is the diversity of cultures in 
various provinces in Iran. The role of religious diversity 
and different ethnicities in Iran has been investigated 
in fewer studies  [2,  56]. In order to prevent several 
diseases, the health culture and people’s attitudes toward 
cultural issues in health should be considered. The 
implementation of various programs in the health sector 
is also closely related to cultural trends; thus, cultural 
thoughts on a health-related issue should be identified, 
and effective mechanisms should be used in order to 
promote or correct cultural beliefs [16, 57].

The role of international issues
Iran’s location in the Middle East and its proximity to 
war-torn countries with underdeveloped health systems 
poses some challenges on the country such as the 
transmission of some diseases into the country [18, 44]. 
In recent years, international aid to Iran has declined, 
and researchers have paid less attention to the role 
of international affairs. Situational factors must be 
considered in the context of the policy triangle. War, 
earthquake, drought, or other natural disasters can 
affect different parts of a country. Iran is a country that 
experiences many natural disasters every year, however, 
none of the selected articles addressed the impact of 
situational factors [41].

Regarding structural factors, the researchers of the 
selected studies paid less attention to issues related to the 
Iranian political system, and the role of open or closed 
political opportunities. Also, civil society participation 
was not examined in the selected studies [11]. In terms 
of demographic characteristics of Iran due to its young 
age, except in a few studies such as HIV and hepatitis 
C, less attention was paid to structural factors [42, 46]. 
Also, the structure of the MoHMe in Iran has received 
less attention. The structural problems that exist in the 
body of this ministry have in some cases made it difficult 
to implement health policies  [50]. In Iranian society, 
there is a great deal of ethnic and linguistic diversity 
that may influence health policies. Although the health 
system has attempted to ensure justice in health services 
for all people. Unfortunately, the diversity of people’s 
needs has not been taken seriously, and it is necessary 
to highlight these issues for policy makers and decision 
makers in policy analysis [43].

Content
Our study showed that in the Iranian health system, 
policy makers had considered the initial programs 
and laws that could play an effective role in their 
implementation; however, they have not deeply analyzed 
and pathologized past programs and policies. In this 
regard, the existence of rules and guidelines is also 
essential for the implementation of health policies and 
strengthens regulatory capacity in order to implement 
policies and programs more effectively [26]. Existence 
of health-related regulations obliges governments to 
pay attention to various health events and diseases and 
to implement various programs and policies in order to 
prevent, control, and promote health. Although, attempts 
have been made to use national and international 
evidences to formulate appropriate policies, the 
effectiveness of policies adopted in the past has not been 
comprehensively and accurately considered [58]. Thus, 
policy makers should pay more attention to health-related 
organizations and groups. However, little attention has 
been paid to the integration of laws and health programs, 
and their alignment with the upstream goals [18].

Process
The process of a policy indicates how a policy turns into 
the policy agenda, its formulation, implementation and 
evaluation. Inherently, the formulation of health policies 
is complex and this complexity includes various social, 
political, ethical, and financial considerations  [39]. 
There are many different influential aspects at this stage 
that make it more difficult to clarify a policy. An analyst 
must pay attention to these complexities and be able to 
make a logical connection between them and politics in 
order to provide an appropriate view of the challenges 
and problems in the course of politics [59]. In general, 
the findings of our study showed that the Iranian health 
sector is facing with major weaknesses; thus, it is 
necessary to have up-to-date knowledge about policy 
implementation which should also be in line with the 
global challenges of implementation science [35].
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Problem identification and issue recognition
The findings of our study showed that most studies on 
the inclusion of a policy in the policy makers’ agenda 
used the Kingdon framework. Only the outbreak of a 
disease that had caused concern in a society was cited as 
the main reason for policy makers to pay attention to a 
policy, and it was influential in prioritizing activities in 
response to the problems [42]. While a set of evidence 
must be considered to prioritize a policy, the formulation 
of policies was based solely on the concerns of a group 
or group of actors rather than the will of society  [43]. 
The main challenge of policy analysis studies in Iran 
was lack of a precise statement of the impact of the 
issue being analyzed  [28]. In this regard, the analyst 
must clearly state its impact on society in the absence of 
appropriate policy implementation for a health problem; 
however, knowing the impact that policy challenges 
have on people’s health is the first step in the policy 
development process [34].

Policy formulation
In the selected studies, not much detail was mentioned 
about the formulation of the policies they analyzed [46]. 
Different decision making strategies were mentioned 
in some policies. In connection with the formulation of 
policies in the health sector of Iran, less attention was 
paid to the role and importance of the parliament and 
other legislatures in all policies. Political actors in terms 
of power and their great influence on policies must be 
considered and properly analyzed. In relation to policy 
formulation, there are various actors who have formal 
and informal powers, and can influence the details of 
policy content [20, 47, 58]. How they affect this part of 
the policy process was not fully explored in the reviewed 
studies in which researchers attempted to identify all 
those involved in policy making, however, some of them 
were not fully identified due to their shadowy nature. 
In the case of some policies, the mechanisms for how 
these policies were made were not clearly stated  [29]. 
Meanwhile, there was no comprehensive information on 
the agreement between all those who should be influential 
at this stage. In most policies, the Iran Ministry of Health 
played a key role in communicating among the policy 
makers  [26]. In studies conducted in Iran, researchers 
have not established a proper relationship with policy 
development; they have only considered this stage very 
simply and systematically, while in the real world this 
stage may be from a logical flow [20]. Usually, various 
policy options should be identified and introduced by 
policy makers and analysts. However, the reviewed 
studies did not mention many different options in their 
analysis and also limited the policy-related options. The 
development of health policies often reflects a choice 
between different options and priorities that must be 
clearly articulated in policy analysis [41].

Policy implementation
Policy formulation alone is not enough to change policy. 
Implementing policies selected from different options is 
the process of turning policy into the action. In policy 

implementation, the content of a policy is conducted 
through different strategies and programs  [30]. In this 
regard, the most forgotten stage of policy analysis is 
the implementation of the policy, which is considered 
separately from the previous stages. In the analysis of 
policy analysis in Iran, there was a great emphasis on 
the introduction of implementation stage; however, here 
were not enough explanations for the complexities of 
implementing the policies [22]. Also, these complexities 
were underestimated in the reviewed studies because of 
lack of proper knowledge about the implementation of 
the policy and the political, administrative, and financial 
dimensions that caused these complexities [33].
Most health policy analysis studies in Iran indicate that 
the policy implementation process is top-down  [44]. 
Most decisions are also made at the macro level, and 
in most cases without consultation with lower levels, 
especially street-level bureaucrats. In this regard, several 
studies also showed that the adopted policies have 
followed a top-down approach [37].

Policy evaluation
The last step in the policy development process is the 
evaluation of health policies. At this stage, a systematic 
review of running programs should be performed based 
on predetermined goals [17]. Lack of appropriate criteria 
for evaluating policies was mentioned in selected papers 
in this study. The success or failure of implementing a 
policy for different people can have different meanings, 
but what we noticed in these studies is that a little or 
no attention was paid to policy evaluation [33]. In some 
studies, instead of fixing the policy implementation 
issues, policy makers sought to change the policy, and 
had little faith in policy evaluation [49]. We believe that a 
very important point that has been forgotten in the Iranian 
health system is the correct evaluation of policies [37]. 
Analysts, decision makers, and policy makers need to 
know that evaluating a policy is not about determining 
its failure or success, rather is about identifying the 
strengths and weaknesses of the policy. Iran’s health 
sector suffers from lack of a proper framework for 
evaluating various policies and programs. Iranian policy 
makers are somewhat afraid of evaluating policies; they 
have to understand that evaluation is not a sign of policy 
maker weakness in policy implementation [15].

Actors
Some independent groups or non-governmental 
organizations were also effective in policy making; 
however, they were also under the influence of 
government as a main actor. In the published studies on 
policy analysis in Iran, there were not many names of 
pressure groups that could be clearly explained in the 
policy and its implementation, but the role of Iranian 
parliament in some policies was prominent, however, 
health policy makers have attempted to interact well 
with all actors and somehow attract their attention [30]. 
Meanwhile, the role of organizations and groups outside 
the government is not clear, and their connections with 
various policies have received less attention. Lobbying 
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among different actors is another issue that did not attract 
the attention of researchers in health policy analysis 
in Iran, lobbying was not mentioned at all in policy 
analysis in Iran. In some studies, the social network of 
the actors was investigated, which can play an important 
role in creating a correct view of the relationships among 
the actors [16]. In the context of the policy triangle, the 
main element is the actors who are the heartbeat of 
the policy process  [60]. Given their role and position, 
a proper understanding of them must be obtained. 
In this regard, we need to determine where the actors 
get their power from, and how they exercise it [36]. In 
political analysis studies in Iran, the factor of power was 
seen only in the political dimension, and how power 
was exercised by different actors was not given much 
attention. In selected papers we reviewed in our study, 
actors were considered as a separate item, and their 
role in the various dimensions of the framework was 
less analyzed  [26]. Actors can, directly and indirectly, 
affect other dimensions, and their relationship to other 
dimensions must be considered  [15,  61]. In Iran like 
other countries the ministries of health and state health 
departments are at the heart of governance of the health 
system [62].

Conclusion

Studies on use of the policy analysis triangle framework 

have been published since 2014. All these studies were 
retrospective policy analysis and have been reported 
characteristics, quality and standards of various policies 
based on the context, content, actors and process of 
policy. The main focus of health policy analysis studies in 
Iran was on the context and process of polices. Analysis 
of stakeholders relates to a policy decision or action has 
not been considered comprehensively and the power and 
the role of all actors or players involved in the policy are 
not recognized carefully. MoHME was the main actor of 
Iran’s polices. Evaluation is the neglected circle in the 
process of Iran polices. Overall, Iran’s health sector suffers 
from lack of a proper framework for evaluating various 
implemented policies. Given the importance of achieving 
UHC across all countries, policy-making aligned with its 
objectives can prove to be immensely valuable.
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Tab. III. The Quality assessment of the included studies.

First author
Year of 

publication
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Score

Markazi-Moghaddam 2014 1 1 1 1 1 1 1 1 1 1 10
Faraji 2015 1 1 1 1 1 1 0 1 1 1 9
Akrami 2016 1 1 1 1 1 1 1 1 1 1 10
Goshtaei 2016 1 1 1 0 1 1 1 1 1 1 9
Moshiri 2016 1 1 1 1 1 1 1 1 1 1 10
Abolhassani 2017 1 1 1 0 1 1 1 1 1 1 9
Azami-Aghdash 2017 1 1 1 1 1 1 1 1 1 1 10
Yousefinezhadi 2017 1 1 1 1 1 1 1 1 1 1 10
Ansari 2018 1 0 1 1 1 1 1 1 1 1 9
Mehtarpour 2018 1 0 1 1 1 1 1 1 1 1 9
Mohamadi 2018 1 1 1 1 1 1 1 1 1 1 10
Sajadi 2018 1 1 1 1 1 1 1 1 1 1 10
Al-Ansari 2019 1 1 1 1 1 1 1 1 0 1 9
Doshmangir 2019 1 1 1 1 1 1 1 1 1 1 10
Edalati 2019 1 1 1 1 1 1 1 1 1 1 10
Gharaee 2019 1 1 1 1 1 1 0 1 0 1 8
Khodayari-Zarnaq 2019 1 0 1 1 1 1 1 1 1 1 9
Loloei 2019 1 1 1 0 1 1 1 1 1 1 9
Mohseni 2019 1 1 1 1 1 0 1 1 1 1 9
Al-Ansari 2020 1 1 1 1 1 1 1 1 1 1 10
Behzadifar 2020 1 1 1 1 1 1 1 1 0 1 9
Doshmangir 2020 1 1 1 1 1 1 0 1 1 1 9
Ramazanzadeh 2020 1 1 1 0 1 0 1 1 1 1 8
Raoofi 2020 1 1 1 0 1 1 1 1 1 1 9
Heidari 2020 1 0 1 1 1 1 0 1 1 1 8
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Introduzione
Nel corso degli ultimi anni l’utilizzo dei farmaci antimicro-
bici ha contribuito notevolmente a ridurre la mortalità dei pa-
zienti con infezioni; tuttavia, parte delle prescrizioni risulta 
spesso inappropriata o non necessaria al punto da contribuire 
allo sviluppo di germi resistenti agli antibiotici. L’Azienda 
Ospedaliero-Universitaria Careggi (AOUC) è un ospedale di 
terzo livello con circa 1.200 posti letto, che dal 2015 è impe-
gnato nell’applicazione dei programmi di antimicrobial ste‑
wardship (AMS). Ciononostante, negli ultimi anni il consumo 
di carbapenemi (CAR) si è mantenuto a livelli superiori alla 
media nazionale e regionale; per tale ragione è stato avviato un 
progetto volto a migliorarne l’appropriatezza d’uso.

Materiali e metodi
Il progetto è stato avviato ad ottobre 2021 ed ha coinvolto 10 
reparti indentificati come maggiori prescrittori di CAR. La 
strategia di approccio è stata pianificata da un gruppo multidi-
sciplinare e multiprofessionale di esperti (infettivologi, micro-
biologi clinici, farmacisti, medici di direzione sanitaria) che ha 
individuato come elemento centrale la creazione di funzioni 
informatiche di supporto all’interno della cartella clinica elet-
tronica quali:
1. algoritmi diagnostico-terapeutici interattivi e personaliz-

zabili per il singolo paziente, a supporto della terapia an-
tibiotica empirica e mirata;

2. cruscotti informatici che consentono al personale di re-
parto e ai medici infettivologi consulenti di monitorare e 
rivalutare le prescrizioni di CAR;

3. alert di time-out che suggeriscono al medico prescritto-
re la rivalutazione della terapia antimicrobica dopo 72 h 
dalla prescrizione alla luce di eventuali nuovi dati clinici/
microbiologici.

Parallelamente sono stati realizzati corsi formativi per il per-
sonale medico volti a presentare le funzioni informatiche di 
supporto implementate e a promuovere il corretto uso degli 
antimicrobici.

Risultati
A distanza di 6 mesi dall’inizio del progetto è stata regi-
strata una complessiva riduzione del consumo di CAR: da 
6,2 DDD/100 giorni di degenza nel trimestre luglio-settem-
bre 2021 a 4,9 DDD/100 giorni di degenza nel trimestre gen-
naio-marzo 2022.

Conclusioni
I programmi di AMS fanno ricorso a diverse tipologie di inter-
vento al fine di influenzare il comportamento dei prescrittori 
indirizzandoli verso un utilizzo più corretto degli antimicrobi-
ci. I sistemi informatici rappresentano un utile strumento per 
realizzare un programma di AMS. 
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Introduzione
L’igiene delle mani in ambito ospedaliero riveste un ruolo 
fondamentale nella prevenzione e riduzione delle infezioni 
correlate all’assistenza e dell’antimicrobico-resistenza. La 
sorveglianza del consumo di soluzione idroalcolica (CSIA) 
rappresenta un importante indicatore indiretto dell’adesione 
del personale sanitario alle procedure d’igiene delle mani, 
attraverso una raccolta dati semplice ed economica. Lo stan-
dard dell’Organizzazione Mondiale della Sanità prevede nelle 
aree di degenza un consumo minimo di 20L/1000 giornate di 
degenza ordinaria (GDO). Essendo questa sorveglianza pre-
vista dal PNCAR e dal PNP, nel 2021 l’Istituto Superiore di 



ERRATA CORRIGE

E119

Sanità ha implementato, con il supporto del CCM/Ministero 
della Salute, la sorveglianza nazionale definendo un protocollo 
standard per la raccolta di dati che consenta il confronto di tali 
consumi (Circolare MdS 02/12/2021).

Materiali e metodi
Nel 2022 l’ISS ha richiesto, tramite la compilazione di un 
form elettronico, a Regioni/PP.AA. i dati sui consumi e sul-
le GDO per il 2020 e 2021 con 3 possibili livelli di dettaglio 
in base alla disponibilità locale: intera struttura, solo aree de-
genza, specifiche aree di degenza. I risultati sono espressi in 
L/1000GDO.

Risultati 
I risultati preliminari indicano che 9 Regioni/PP.AA. nel 2020 
e 8 nel 2021 hanno inviato i dati, rispettivamente relativi a 165 
e 284 strutture. I dati di CSIA sono stati recuperati localmente 
principalmente attraverso i consumi dalle farmacie (61% delle 
strutture nel 2020 e 70% nel 2021) e delle GDO attraverso le 
SDO (84% nel 2020 e 76% nel 2021). 

Il consumo medio nazionale per le aree degenza nel 2020 è di 
41 L/1000GDO, nel 2021 di 25 L/1000GDO.
Nelle strutture partecipanti il range del CSIA riferito alle aree 
degenza è di 2-155 (mediana 28) per il 2020 e di 1-295 (me-
diana 20) per il 2021.

Conclusioni
I dati preliminari non coprono ancora l’intero territorio nazio-
nale, ma per il 2022 è attesa una maggiore partecipazione es-
sendo la sorveglianza del CSIA molto recente e comunque ri-
chiesta alle Regioni/PP.AA. dal PNCAR e dal PNP. I consumi 
del 2020 sono elevati, probabilmente perché correlati alla pan-
demia di COVID-19; mentre nel 2021, nonostante altre ondate 
pandemiche, si osserva una diminuzione e, per alcuni ospedali, 
valori anche al di sotto dello standard OMS. Si riscontrano: 
ampia variabilità tra le diverse aree di degenza di ospedali di 
una stessa regione e tra diverse regioni, problematiche di qua-
lità del dato per molte strutture e difficoltà per alcune strutture 
a fornire il dato riferito per lo meno alle sole aree di degenza 
così come richiesto dalla sorveglianza.




