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Introduction

Year 2020 will be remembered as that in which 
SARS-CoV-2 related infections pandemic started. On 
December the 31st 2019 the first cases of SARS-CoV-2 
related pneumonia emerged in the city of Wuhan (Hubey 
Province, China). SARS-CoV-2 reached 210 countries 
and territories spreading quickly and widely [1].
Italy is one of the first European countries in which 
cases of COVID-19 were diagnosed. The first case was 
diagnosed in Lombardy Region (in February 2020) and 
further diagnoses followed in other Northern Italian 
regions, spreading then throughout the whole national 
territory [2].
Through an analysis of death registry data within 4,100 
municipalities in Northern Italy between January the 1st 
and May the 15th 2020, Ciminelli and colleagues (2020) 
estimated COVID-19 to be responsible for the death of 
almost 45,000 persons, more than 0.15% of local residents, 
during the so called “first wave” of the pandemic [3].
At the beginning of the pandemic, Lombardy was 
the most affected Italian region, with 37% of total 
COVID-19 national cases (73,348) and 53% of total 
COVID-19 related deaths, with a case-fatality rate of 
18.3, compared with a national rate of 1.6% [2].
In Italy a broad media emphasis was given between 
March and April 2020 to the fact that nursing homes 

were one of the main sites of COVID-19 spread, 
however it seems to have ignored that, in the same 
period, the entire elderly population has been affected 
by a staggering increase in deaths compared to previous 
years. This phenomenon involved mainly the regions 
most affected by the pandemic, as Lombardy, and 
often with an earlier onset within the communities than 
within nursing homes.
As reported by Trabucchi and De Leo (2020), in 
Lombardy, Veneto and Emilia-Romagna (three regions 
located in Northern Italy with a cumulative population in 
2021 of more than 19 million inhabitants, representing 
more than 32% of the Italian resident population) 
during the first half of 2020, nursing homes reported 
commonly “10-15 deaths due to COVID-19 out of 70 
guests” [4, 5].
Furthermore, a study conducted by the Italian National 
Institute of Health showed that between February the 
1st and May the 5th 2020, in a sample of 1,356 nursing 
homes, among 97,521 elderly residents (78% of which 
in Northern Italy and 28% in Lombardy) 3,092 deaths 
were attributable to the COVID-19 (48% of which in 
Lombardy) [6].
The Italian 2020 mortality data, progressively made 
available by the Italian Institute of Statistics (ISTAT), 
further supported the hypothesis that the official 
pandemic data represented only the “tip of the iceberg”, 
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Summary

Introduction. The objective of the analysis is to investigate 
whether there is a correlation between deaths occurred within 
nursing homes in Lombardy Region and those related to the whole 
elderly population residing in the municipalities of their location 
at the beginning of the COVID-19 pandemic.
Methods. The analysis considered a sample of 17 nursing homes 
belonging to the same legal entity (with a total of 2,197 beds). The 
changes occurred in the trend of deaths in 2020 between Janu-
ary the 1st and February the 20th, and between February the 21st 

and April the 4th, compared with the average number of deaths 
occurred in the same time intervals of the previous three-year 
period (2017-2019) were investigated. To verify the presence of 
a correlation between deaths occurring within nursing homes 

and those related to the whole elderly population residing in the 
municipalities of their respective locations, Pearson correlation 
index was calculated, distinguishing between elderly over 65 
years of age and elderly over 85 years of age.
Results. A statistically significant correlation was identified 
between the number of deaths among the overall population and 
the number of deaths among nursing homes residents between 
February the 21st and April the 20th, while no correlations were 
identified between January the 1st and February the 20th.
Conclusions. The number of deaths occurred in the nursing 
homes of the sample considered shows similar trends to those 
of the elderly population of the municipalities in which they are 
located.
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underestimating the real extent of COVID-19 and 
subsequent deaths [3, 7].
While an increase in the number of deaths occurred in 
2020 compared with previous years, it might not be 
attributable exclusively to the spread of SARS-CoV-2, 
the mortality trends observed in the peak period of the 
pandemic suggests that deaths directly or indirectly 
attributable to COVID-19 were more than those reported 
in official data (i.e. people who died at their domicile or 
in nursing homes not being diagnosed through a swab 
and a subsequent molecular biology testing).
Starting from these premises, the objective of the 
analysis presented is to investigate whether there is 
a statistical correlation between the deaths occurred 
within 17 nursing homes, belonging to the same legal 
entity, located in Lombardy (Northern Italy) and those 
related to the whole elderly population residing in the 
municipalities of their location.

Methods

The analysis conducted adopted a cumulative approach. 
The sample of 17 nursing homes considered includes 
2,197 beds, with an average number of 130 beds per 
each nursing home (with a minimum number of beds 
of 60 and a maximum number of beds of 204). From 
a territorial point of view, the analysis involved 13 
municipalities located in Lombardy (including Milan), 

located in 5 different provinces (Bergamo, Brescia, 
Como, Milan, and Monza e Brianza).
Specifically, the changes that occurred in the trend of 
2020 deaths in the period between January the 1st 2020 
and February the 20th 2020, and in the period between 
February the 21st 2020 and April the 4th 2020, compared 
with the average number of deaths occurring in the same 
time intervals of the previous three-year period (2017-
2019) were studiedanalysed. The choice to operate a 
focus on Lombardy is because it was the Italian Region 
most affected by the pandemic in the first half of 2020.
As reported in Table I, between February the 21st 2020 and 
April the 4th 2020, the total number of deaths increased 
by 153.5% compared with the mean number of deaths in 
the same period in 2017-2019 and 92.5% of cases were 
represented by subjects with more than 65 years of age. 
Data reported refers to the 7,270 Italian municipalities 
included in the “Anagrafe Nazionale della Popolazione 
Residente” and the total number of subjects included 
is equal to 93.5% of the Italian resident population on 
January the 1st 2019. At a regional level, the percentage 
of subjects included in the data reported in Table I is 
between 98.6% (Lombardy) and 78.7% (Molise) of the 
regional resident population.
The total number of daily deaths occurring in Lombardy 
from the beginning of the year 2020 to May the 15th 
2020 and the average number of daily deaths in the 
same period in the previous three years (2017-2019) is 
reported in Figure 1.

Tab. I. Percentage variation and total number of deaths between February the 21st 2020 and April the 4th 2020 vs mean value of the 3 previous 
years in each Italian Region (Source: reprocessing of data published by ISTAT).

Region Number of deaths between 21st February and 04th April ∆ number of deaths (%)
Years 2017-2019 (mean) Year 2020

Number
% of subjects 
over 65 years 

of age
Number

% of subjects 
over 65 years 

of age
Abruzzo 1,770 90.2% 2,045 89.7% 275 (15.5%)
Basilicata 708 88.1% 735 91.4% 27 (3.8%)
Calabria 2,452 88.7% 2,574 89.7% 122 (5.0%)
Campania 6,404 85.3% 6,565 86.2% 161 (2.5%)
Emilia-Romagna 6,113 91.2% 9,819 91.7% 3,706 (60.6%)
Friuli-Venezia Giulia 1,755 90.6% 2,018 92.1% 263 (15.0%)
Lazio 6,593 88.7% 6,516 89.3% -77 (-1.2%)
Liguria 2,612 91.4% 3,934 93.8% 1,322 (50.6%)
Lombardy 12,212 89.9% 30,962 92.5% 18,750 (153.5%)
Marche 2,034 91.5% 2,940 92.3% 906 (44.5%)
Molise 399 89.5% 396 90.2% -3 (-0.7%)
Piedmont 6,215 90.2% 9,240 92.2% 3,025 (48.7%)
Apulia 4,742 89.2% 5,236 89.0% 494 (10.4%)
Sardinia 1,919 87.3% 2,197 88.7% 278 (14.5%)
Sicily 6,189 89.1% 6,316 89.5% 127 (2.1%)
Tuscany 5,342 91.4% 5,996 92.4% 654 (12.2%)
Trentino-Alto Adige 1,108 90.1% 1,845 92.2% 737 (66.5%)
Umbria 1,264 91.9% 1,328 92.5% 64 (5.0%)
Valle d’Aosta 171 89.7% 284 93.7% 113 (66.1%)
Veneto 5,681 89.9% 7,021 91.2% 1,340 (23.6%)
Total 75,683 89.6% 107,967 91.2% 32,284 (42.7%)
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Concerning the observation period, the choice to stop 
the analysis on April the 4th 2020 is due to the fact 
that after this date the variations in deaths on a weekly 
basis show the consolidation of a trend of continuous 
and significant decrease, until it returns to values close 
to those of the previous three years in the last week of 
May, as reported in Figure 2 (weeks are defined as seven 
consecutive days intervals starting from the first seven 
days of March 2020; May the 15th 2020 is the last day 
in 2020 for which data were available at the time of the 
analysis from the Italian Institute of Statistics).
With the aim of verifying the presence of a correlation 
between deaths occurring within nursing homes and 
those related to the whole elderly population residing 
in the municipalities of their respective locations, 
Pearson correlation index was calculated. The index was 
calculated as the percentage ratio between deaths that 
occurred in the nursing homes of the sample in 2017-
2019 and 2020 (pre-pandemic and pandemic periods), 
and the percentage ratio between deaths recorded 
in the overall elderly population of the respective 
municipalities in 2017-2019 and 2020 (pre-pandemic 
and pandemic periods), distinguishing between elderly 
over 65 years of age and elderly over 85 years of age. 
This choice is due to the fact that the latter is the main 
catchment area of nursing homes. In this regard, data 
published by the Sectorial Observatory on Nursing 
Homes at LIUC University reports an average age at 
admission to Nursing Homes in Lombardy of 84.6 years 
between 2013 and 2018 [8].
The comparison between the number of deaths occurred 

in the elderly population within the municipalities in 
which the nursing homes included in the sample are 
located is presented in Table II, along with the number of 
deaths occurred in the nursing homes, between January 
the 1st and February the 20th, and between February the 
21st and April the 4th in the pre-pandemic period (mean 
value 2017-2019) and pandemic period (2020).

Results

The correlation coefficients between the number of 
deaths in the overall resident population and the number 
of deaths among the residents of the nursing homes 
included in the sample between January the 1st and 
February the 20th, and between February the 21st and 
April the 4th in the pre-pandemic period (mean value 
2017-2019) and pandemic period (2020) are reported in 
Table III, both considering subjects over 65 years of age 
and subjects over 85 years of age.
In the period prior to the outbreak of the pandemic there 
is no statistically significant correlation between the 
number of deaths among the overall population and the 
number of deaths among nursing homes residents (both 
considering subjects over 65 years and over 85 years).
On the contrary, these correlations are both statistically 
significant between February the 21st and April the 4th, 
even assuming a rather significant intensity, especially 
with reference to the segment of the subjects over 85 
years, as reported in Figure 3. Given that the correlation 
index does not express a causal link, it is plausible 

Fig. 1. Number of daily deaths in Lombardy between January the 1st 2020 and May the 15th 2020 vs mean value of the previous 3 years 
(Source: reprocessing of data published by ISTAT).
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to suppose that mortality within each nursing home 
was conditioned by the spread of the pandemic in the 
relative municipalities of location and that the guests 
of the nursing homes were exposed to a greater risk of 
contagion and, consequently, of mortality, in the areas in 
which there was a greater spread of the SARS-CoV-2.
The underlying hypothesis is reinforced by two relevant 
aspects. The first is the absence of statistical correlations 
between the number of deaths in the overall resident 
population and the number of deaths among nursing 
homes residents in the pre-pandemic period (January the 
1st - February the 20th).
The second aspect is to be found in the fact that all 
the nursing homes included in the sample, can be 
traced back to a common legal entity that managed at 
a unitary level the adoption of every single measure of 
prevention and contrast to the spread of the pandemic 

from the definition of protocols and safety procedures 
to the procurement of personal protective equipment 
(surgical masks/FPP2, disposable gowns, disposable 
gloves, visors/glasses, etc.). The decision-making 
discretion of each nursing home was therefore reduced 
to a minimum, and they therefore faced the pandemic 
with a homogeneous approach and equal resources at 
their disposal.

Discussion and conclusions

Nursing homes residents are mainly elderly (over 85 years) 
non-self-sufficient subjects, with several comorbidities 
and frequent cognitive impairment, and prognostic 
indicators compatible with a reduced life expectancy. 
As confirmed in literature, elderly patients, patients with 

Fig. 2. Percentage variation in the number of weekly deaths between March the 1st 2020 and May the 15th 2020 vs the mean value of 
the 3 previous years.

Tab. II. Number of deaths occurred in the nursing homes, between January the 1st and February the 20th, and between February the 21st and 
April the 4th in the pre-pandemic period (mean value 2017-2019) and pandemic period (2020).

Resident population 
(age ≥ 65)

Resident population 
(age ≥ 85)

Nursing home residents 
(age ≥ 65)

  January 1st - 
February 20th

February 21st - 
April 4th

January 1st - 
February 20th

February 21st - 
April 4th

January 1st - 
February 20th

February 21st - 
April 4th

Number of deaths 2017 - 
2019 (mean) 2,974 2,105 1,694 1,148 139 95

Number of deaths 2020 2,478 4,199 1,415 2,304 146 265
∆ 2020 / mean 2017-2019 (N) -496 + 2,094 -279 1,156 7 170
∆ 2020 / mean 2017-2019 (%) -16.68% 99.51% -16.47% 100.70% 4.78% 177.97%
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comorbidities (chronic obstructive pulmonary disease, 
cardiovascular disease, hypertension) and patients with 
dyspnoea are more vulnerable to more severe morbidity 
and mortality related to COVID-19 [9, 10]. These elements 
might explain the high level of lethality of SARS-CoV-2 
infection within nursing homes, also considering that 
they are not designed for isolation, but, on the contrary, 
they are integrated into the communities in which they 
are located, as well as strongly oriented to ensure frequent 
moments of socialization between residents.
Despite this, the number of deaths occurred in the nursing 
homes of the sample considered shows similar trends to 
those of the elderly population of the municipalities in 
which they are located.
A retrospective study conducted by Veronese and 

colleagues (2021) confirmed that, considering different 
degrees of frailty of nursing home residents, COVID-19 
was associated with a higher risk of all-cause mortality 
than those not infected [11].
Moreover, as reported in Table IV, extending the period 
of observation to May the 15th, the highest variations in 
the number of deaths between 2020 and 2017-2019 are 
observed in the 75-85 years age group (+ 128.1%) and 
in the 65-74 years age group (+ 126.0%), the latter being 
under-represented among nursing homes residents due 
to younger age. The deaths of subjects in the 65-74 years 
age group are likely to have been occurred at domicile, 
which should then not be considered a safer place than 
nursing homes and/or other residential services for the 
elderly population.

Tab. III. Correlation coefficients between the number of deaths in the overall resident population and the number of deaths among nursing 
homes residents between January the 1st and February the 20th, and between February the 21st and April the 4th in the pre-pandemic period 
(mean value 2017-2019) and pandemic period (2020).

Correlation coefficient of the number of deaths
Pre-pademic period  

January the 1st - February the 20th
Pademic period  

February the 21st - April the 4th

Subjects over 65 years of age - overall population / 
nursing homes residents 0.40 0.67**

Subjects over 85 years of age - overall population / 
nursing homes residents 0.47 0.81**

Fig. 3. Scatter plot on the percentage variations of deaths in the two periods considered among the overall population over 85 years 
and residents of the nursing homes included in the sample.
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The most important interventions to protect nursing 
homes residents from COVID-19 reported in literature 
are the implementation of clear procedures to contain 
the virus, the ability to isolate any positive case and the 
availability of personal protection equipment [10]. On 
this topic, Kosar and colleagues (2021) conducted a 
study in the United States among 12,271 nursing home 
residents, and reported that mortality rates among nursing 
home residents declined from March 2020 to November 
2020 identifying as potential explanatory factors the 
improvements in personal protective equipment supply 
and use, and specific changes in the clinical management 
of COVID-19 [12].
Furthermore, a study conducted in the Spanish context 
found a statistical correlation between mortality in 
nursing homes and a lower staff to a resident ratio, 
showing “a 0.44 percentage point reduction in the share 
of nursing home fatalities for each additional staff per 
place” [13]. Finally, a study conducted in the United 
States confirmed these latest findings by stating that 
“nursing homes with higher registered nurse staffing 
have the potential to better control the spread of the 
novel coronavirus and reduce deaths” [14].
The results of the analysis conducted should be taken 
into due consideration while re-organizing the actual 
territorial system of long-term care, in order to avoid 
distorting prematurely and in an unjustified way the role 
of nursing homes within the supply chain of services for 
non-self-sufficient subjects.
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Introduction

In recent years, the safety of vaccines has aroused 
particular interest, also following the important 
changes in the management of vaccinations introduced 
with law no. 119 of 31 July 2017 [1]. In this context, 
vaccine vigilance is configured as a tool of fundamental 
importance to deepen knowledge on the safety of 
vaccines [2]. Vaccine vigilance is the set of pharmaco-
vigilance activities related to the collection, evaluation, 
analysis and communication of adverse events 
following immunization.
An adverse event following a vaccination (Adverse 
Events Following Immunization, AEFI) is defined 
as “any adverse clinical event that occurs after the 
administration of a vaccine and which does not 
necessarily have a causal relationship to it. The 
adverse event could be an unfavorable or unintended 
sign, an abnormal laboratory result, a symptom or a 
disease” [3].
The only relation between the carried-out vaccination 
and the harmful event could be the temporal one, 
considering that the greater the interval between 

vaccination and the event, the lower the plausibility of 
a possible causal link between the two [3].
Vaccine vigilance therefore has the dual purpose of 
guaranteeing the safety of the vaccination act and 
keeping up to date the evaluation of the risk/benefit ratio, 
verifying that the latter remains favorable over time, 
especially in consideration of the fact that vaccination is 
offered to a healthy population [4].
Monitoring is mainly carried out through two methods: 
passive vaccine vigilance, that is the spontaneous 
reporting of adverse events following vaccination, 
and active one, which is stimulated reporting through 
independent studies.
In particular, active vaccine surveillance consists in 
the monitoring and evaluation of reports of suspected 
adverse reactions to vaccines performed by healthcare 
professionals or particular categories of users in specific 
situations stimulated by appropriate independent 
studies; these studies are conducted by the Regions in 
collaboration with the Italian Medicines Agency (AIFA) 
and other international regulatory bodies [5].
Since the main limitation of spontaneous reporting is 
represented by under-reporting, i.e. the failure to report 
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Summary

Introduction. Vaccine vigilance implies the collection, evalu-
ation, analysis and communication of adverse events following 
immunization (AEFI) and is a useful tool for vaccine monitoring 
allowing, even after approval and marketing, to check its safety/
tolerability. The multiregional project “Active surveillance of 
adverse vaccine reactions”, joined by the AUSL of Ferrara, is 
aimed at making parents of children, who have undergone at least 
one vaccination provided by the regional vaccination calendar in 
the first 24 months of life, aware of the reporting of any AEFI via 
mobile phone-SMS.
Methods. An analysis of the project data, collected in the period 
March 2018 - May 2019, was carried out, to evaluate the effec-
tiveness of the reporting tool and the type and frequency of AEFI. 
Anonymized data were analyzed by number, gender, distribution 

by age, type of vaccine, adverse event, severity and outcome.
Results. A total of 1,494 consents and 983 SMS messages were 
obtained from parents. The vaccine doses carried out were 1,984 
(28.3% hexavalent, 28% PCV13, 17% anti-rotavirus, 14.3% 
Men-B). Almost all (99.5%) AEFI were classified as “not seri-
ous”. Based on the Organ System Class (SOC), most reports are 
related to “General Disorders and Administration Site Condi-
tions” (52.3%), followed by “Psychiatric Disorders” (26.5%) 
and “Metabolic and nutrition disorders” (12.5%).
Conclusions. The reported AEFI are in line with the ones reported 
in the literature. Reporting via SMS is a valid vaccine surveillance 
tool contributing to the qualitative and quantitative improvement 
of the information transmitted.
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a certain number of adverse reactions that hinders an 
estimation of the real incidence of adverse events, it 
is desirable to promote active vaccine surveillance 
programs in order to increase the awareness of patients 
and healthcare professionals to the issue of vaccine 
safety [6, 7].
In 2017, the Local Health Unit of Ferrara, Italy, together 
with the Provincial Center for Pharmaco-vigilance, 
joined the multiregional project “Reporting of adverse 
events after vaccination by parents”, promoted by the 
Veneto Region, which also involved other regions as 
Sicily, Marche, Calabria, Piedmont and the Autonomous 
Province of Bolzano.
The context in which the project is inserted, looks 
at a national data with most of the reports related to 
immunization from health districts (which remain a 
very important point in the observation of adverse 
events) especially in the first two years of life, a 
period in which, according to the national vaccination 

calendar, immunization sessions are fairly close in 
time.
The proposed primary objective of this intervention is 
to increase the reporting rate of adverse events after 
immunization. Another goal of primary importance, 
but more difficult to quantify, is the involvement of 
citizens (parents) in the reporting of adverse events after 
immunization.
The tool to pursue this objective has been identified 
in the use of the SMS (short message service) mobile 
phone system in order to facilitate the adhesion of 
parents and, at the same time, to reduce the workload of 
health professionals in filling out the reporting.
The secondary objective is to speed up the management 
of reports by Pharmaco-vigilance Managers and to 
improve the collection of reports and the organization 
of the vaccine vigilance system, through the use of the 
VigiFarmacoVax platform.

Tab. I. Pediatric vaccination calendar of the Emilia-Romagna Region, in force since 1 January 2018.

Calendar 0-30 
days

3rd 

month
4th 

month
5th 

month
6th 

month
7th 

month
11th 

month
13th 

month
14th 

month 6 years 12th 
month

13-14 
years

DTaP x x x x x
IPV x x x x x
HBV x * x x x
HiB x x x
MMR x x
V** x x x °
PCV x x x
Men B x x x x
Men ACWY x x
RV x x
HPV x
Flu§

Vaccines: DTaP: diphtheria, tetanus and acellular pertussis; IPV: inactivated poliovirus; HBV: hepatitis B; HiB: Haemophilus influenzae type b; MMR: measles, 
mumps and rubella; V: varicella; PCV: conjugate pneumococcal; Men B: meningoccal B; Men ACWY: quadrivalent conjugate meningococcal; RV: rotavirus; 
HPV: human papillomavirus; Flu: influenza.
* Newborns from HBsAg positive mother. ** Newborns since 2017. ° 2 doses provided to susceptible subjects. § Starting from 6th month, only for at risk 
children.

Tab. II. Pediatric vaccination calendar of the Emilia-Romagna Region, in force since 1 January 2019.

Calendar 0-30 
days

3rd 
month

4th 
month

5th 
month

6th 
month

7th 
month

11th 
month

13th 
month

14th 
month 6 years 12th 

month
13-14 
years

DTaP x x x x x
IPV x x x x x
HBV x * x x x
HiB x x x
MMR x x
V** x x x °
PCV x x x
Men B x x x
Men ACWY x x
RV x x x
HPV x °°
Flu§

Vaccines: DTaP: diphtheria, tetanus and acellular pertussis; IPV: inactivated poliovirus; HBV: hepatitis B; HiB: Haemophilus influenzae type b; MMR: measles, 
mumps and rubella; V: varicella; PCV: conjugate pneumococcal; Men B: meningoccal B; Men ACWY: quadrivalent conjugate meningococcal; RV: rotavirus; 
HPV: human papillomavirus; Flu: influenza.
* Newborns from HBsAg positive mother. ** Newborns since 2017. ° 2 doses provided to susceptible subjects. °° 2 doses (6 months of interval between 
doses). § Starting from 6th month, only for at risk children 



A. MARRA ET AL.

E210

Methods

The project “Reporting of adverse events after 
vaccination by parents”, to which the Local Health 
Unit of Ferrara has joined with the participation of the 
Community Pediatrics of the central-northern district, 
took place over 15 months, from March 2018 to May 
2019, preceded by a pilot phase in May 2017.
The study population was represented by all children 
aged ≤ 2 years who underwent a vaccination according 
to the regional vaccination calendar in the period March 
2018 - May 2019 (Tabs. I, II).
During each vaccination session, after having explained 
to the parents the methods and purposes of the active 
vaccine surveillance project, they were given the 
information letter, shared with the coordinating center 
and the pediatricians of the vaccination center, and the 
informed consent to participate in the study, in which, 
they were also asked to indicate a mobile number, in 
order to be subsequently contacted via SMS. Data 
gathering was conducted following the principles of the 
Declaration of Helsinki, according to current national 
legislation and in compliance with the protection of 
personal data. All data were anonimyzed.
Within 7 or 21 days from the vaccination session, 
depending on the type of administered vaccine 
(inactivated or live attenuated vaccine), an SMS was sent 
to the parent asking for the description of any adverse 
events occurring in the days after vaccination - “Did any 
adverse events occur after the vaccine administered on 
dd/mm/yy? If yes, please describe them by indicating 
the date of onset of symptoms. Thanks, the District”.
The tools used included an informatic platform, 
VigiFarmacoVax, and a mobile phone system. 
VigiFarmacoVax is a specific software platform that 
allows the collection of data of vaccinated children 
(name, surname, sex, date of birth, vaccination clinic, 
vaccination date, type of vaccine and mobile phone 
number) and the automatic sending of the message 
to the parent who joined the project; even the return 
information, received via SMS from the parents, is 
managed by the same platform.

The parent can respond to the message without a time 
limit from receiving the same and the response, in the 
case of vaccinations performed at different times, was 
always attributed to the last vaccine administered. The 
text of the message was controlled by the platform 
through an algorithm that makes it possible to recognize 
the messages that describe adverse events and if these 
are to be considered serious. This recognition occurred 
by searching for the terms contained in a list of clinical 
events considered serious (IME LIST). If the text of the 
message contained one or more of these terms, then 
the system inserted an alert symbol next to the text of 
the message and placed this alert at the top of the list, 
awaiting confirmation from healthcare professionals.
All reports, to be sent to the VigiFarmacoVax platform, 
must be validated; validation requires the presence in the 
message of at least one adverse event and the assessment 
of the seriousness proposed by the system, also allowing 
the inclusion of additional information in the “comments 
of the reporter”. Following validation, the messages 
were classified into 3 classes:
• messages without adverse events; 
• messages with adverse events not reported in 

VigiFarmacoVax (discarded, that is, the message 
is saved and archived, without sending data to 
VigiFarmacoVax); 

• messages with adverse events reported in 
VigiFarmacoVax (validated).

When the doctor validates the report in the 
VigiFarmacoVax platform, the same is automatically 
transferred to VigiFarmacoVax, where the project 
manager enters any missing information such as: ethnic 
origin of the child, coding of adverse events (using 
MedDRA terminology), AEFI outcome (complete 
resolution, hospitalization, not yet cured, etc.), date 
of onset of reaction (corresponding to the date of the 
vaccine administration), actions taken (administration 
of therapy, consultation with the pediatrician, etc.), 
batch and expiration of the vaccine, date, time, site of 
administration and pharmaceutical form (suspension for 
injection, powder for suspension for injection, powder 
for solution for injection, oral suspension). Finally, all 
the information entered is transferred, in a computerized 
manner, to the National Pharmaco-vigilance Network 
(RNF).
The received reports have been analyzed by number, 
gender, age distribution, type of suspected vaccine, 
adverse event, severity and outcome.
Data were anonymized and subsequently analyzed using 
Microsoft Excel 2007 software.
Given the limited number of MMR vaccine 
administrations, the latter was considered in the count of 
MMRV vaccines.
Adverse events characterized by the involvement of the 
same apparatus, or by a similar clinical presentation, 
were classified as belonging to the same group (for 
example, fever and low-grade fever were coded as 
“pyrexia”).

Tab. III. Specific adverse events following immunization (AEFI).

Specific AEFIs (n1) (%)
Pyrexia 468 37.5
Mood disorders 331 26.5
Gastrointestinal disorders 156 12.5
Local disturbances 116 9.3
Sleep disturbances 104 8.3
Crying 38 3.0
General malaise, asthenia, weakness, 
sweating 17 1.4

Hyperpyrexia 14 1.1
Upper respiratory tract infection, 
pneumonia, acute otitis 3 0.2

Seizures, ocular congestion 1 0.1
1 The sum of the values does not equal the total of the AEFI.
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Results

During the considered period, 1,494 consents were 
obtained for participation in the active vaccine vigilance 
project from the parents of 1,130 children, aged between 
0 and 2 years.
Almost 66% (983; 65.8%) of those who gave their 
consent replied to the SMS.
A total of 1,984 doses of vaccine were given to these 
children; the highest number of administrations was 
recorded for the hexavalent vaccine (561; 28.3%), the 
13-valent conjugated pneumococcal (555; 28%), the 
anti-rotavirus (338; 17%), and the meningococcal B 
(283; 14.3%) vaccines.
Of the 983 responses received from parents, 561 were 
validated as AEFI and reported a total of 1,248 adverse 
events.
Considering the defined criteria to establish the severity 
of a suspected adverse vaccine event, it emerges that 
almost all AEFI (558; 99.5%) were classified as “not 
serious”; 0.5% were classified as “severe” including 
upper respiratory tract infection, acute otitis and seizure.
Adverse events were grouped accordingly to Organ-
Systemic Classification - SOC (MedDRA7 terminology), 
and this subdivision highlighted that most of the received 
reports were related to “General disorders and conditions 
related to the administration site” (653; 52.3%), 
followed by “Psychiatric disorders” (331; 26.5%) and 
by “Metabolism and nutrition disorders” (156; 12.5%).
Considering in detail the specific types of AEFI, pyrexia 
was the most frequent adverse event (468; 37.5%), 
followed by mood disorders (331; 26.5%), gastrointestinal 
disorders (156; 12.5%), local disturbances (116; 9.3%) 
and sleep disturbances (104; 8.3%) (Tab. III).

Conclusions

The study of the AEFI during the reporting period has 
allowed us to demonstrate how the start of an active 
surveillance project has led to a significant increase in 
reports.
However, it must be considered that the increase in reports 
and in awareness on the issue of vaccine safety may also 
be related to the increase in vaccination coverage and 
to the intense debate following the introduction of the 
mandatory vaccination law [8].
The innovative aspect of this project consists in the reduction 
of reporting times. Thanks to the use of mobile messaging 
(SMS), the time between the event following vaccination 
and reporting is reduced, especially in the case of minor 
events. The reduction of the time required for reporting 
can thus contribute to the qualitative and quantitative 
improvement of the transmitted information [9, 10].
Raising the awareness of health professionals and parents 
is of fundamental importance for the implementation 
of an effective vaccine vigilance system, especially at 
this time when the debate on vaccines is very active. In 
this context, the use of a direct and informal means of 
communication, such as messaging, for the reporting of 

adverse events, has proven to be a valid tool for involving 
users, as it makes parents perceive the health institution 
as a reference that is interested in the health of children 
even after the vaccination session.
The limits of the study concern the impossibility of 
knowing the outcome of the adverse event at the time 
of reporting, especially as regards the adverse events 
reported as “serious” and the lack of guarantee of equity 
in adhering to the study, given the need to know the 
Italian language and the need to be able to use mobile 
telephony as a reporting tool. However, the number 
of participants in the project and of the responses sent 
indicate the wide participation of parents. These data 
allow to speculate the possibility to extend this project 
to other realities of the national territory.
Continuous monitoring of vaccine safety and 
implementation of surveillance plans play a key role in 
achieving greater confidence in immunization programs 
and optimal vaccination coverage rate. Therefore, it is 
hoped that pharmacovigilance activity will increasingly 
become an essential part of the normal clinical practice; 
however, continuous training of health professionals is 
required to ensure greater willingness in communicating 
with citizens and make them more and more involved in 
monitoring activities.
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Introduction

Coronavirus disease 2019 (COVID-19) first emerged 
in December 2019 in Wuhan, in China, and then 
rapidly spread all over the world [1]. In late January 
2020, the World Health Organization (WHO) declared 
COVID-19 as a public health emergency of international 
concern  [2]. At present, no COVID-19 vaccine has 
been successfully developed and no effective treatment 
has been established. Hence, implementation of 
protective measures such as good hygienic practices 
including washing hands with soap and water or using 
hand sanitizers frequently, avoiding touching the face, 
mouth, nose, eyes with hands, and maintaining social 
distance is of utmost importance to reduce the spread 
of the disease. Public adherence to these preventive 
measures is affected by their knowledge, attitudes, 
and practices (KAP) towards this pandemic. Thus, 
assessment of KAP is important in identifying gaps and 
can guide decision makers in implementing adequate 
educational interventions to limit the spread of this 
outbreak. 
Lebanon is one of the countries fighting the novel virus. 
The first Lebanese case was reported on February 21, 
2020. Since then, the number of COVID-19 cases has 

risen considerably. As of November 5th 2020, this outbreak 
resulted in 87097 cases [3] with the highest incidence of 
COVID-19 occurring among young adults aged 20-29 
years old (26.9%) [4] who are often an asymptomatic 
carrier of the SARS-COV-2 [5]. As a consequence, a 
high transmission of COVID-19 to the vulnerable group 
could occur and cause potential outbreak. In addition, 
the virus has high fatality rates in the elderly people with 
underlying health conditions [6, 7]. Thus, young adults 
are at the epicenter for preventing the progression of 
COVID-19 pandemic and must be targeted for education 
to impede any spread or potential transmission of the 
disease. 
Given that a large number of young adults are enrolled 
in Lebanese public and private universities, assessment 
of their KAP levels will roughly reflect their awareness 
regarding COVID-19 which will constitute a general 
reference to guide the local authorities in identifying 
gaps, strengthening ongoing prevention efforts and 
planning the required educational interventions. Thus, 
there is an urgent need to understand the students’ 
awareness of COVID-19 at this critical moment. 
Therefore, it is essential to evaluate their knowledge, 
practice, and behavior response towards COVID-19.
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Summary

Introduction. Young adults are at the epicenter for preventing the 
progression of COVID-19 pandemic and must be targeted for edu-
cation to impede any potential transmission of the disease. This 
study aimed to assess the knowledge, practice and behaviors of 
Lebanese university students regarding COVID-19.
Methods. A cross-sectional study was carried out among uni-
versity students at the Lebanese University between March 30, 
2020, and April 4, 2020. Information on socio-demographic data, 
knowledge, practice, and additional information concerning 
COVID-19 were collected.
Results. Our survey showed that the majority of the students had 
good knowledge 90.8%, and more than two third of the respond-
ents 78.6% reported good practice regarding COVID-19. Gradu-

ate students were more knowledgeable compared to undergradu-
ate students (unstandardized beta 0.349 with a 95% confidence 
interval (CI) of 0.165 to 0.533; p-value  <  0.0001). Moreover, 
male students had a negative impact on good practice compared 
to females (unstandardized beta -0.280 with a 95% confidence 
interval (CI) of -0.402 to -0.159; p-value < 0.0001). Nearly half of 
the students (55.2%) reported that their food intake has increased, 
and 82.5% of the students didn’t practice sport during the quaran-
tine. The most common information source of the students was the 
television (63.3%) followed by social media (53.9%).
Conclusions. This study offers useful insights into the knowledge 
and practices of Lebanese university students towards COVID-19. 
Our findings support the importance to deliver health education 
campaign by the ministry of public health through television and 
social media to improve the knowledge on disease transmission 
and preventive measures. 
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Methods

Study design and population
A cross-sectional study was carried out among 
university students at the Lebanese University between 
March 30, 2020, and April 4, 2020. It includes Lebanese 
students from 15 faculties (Faculty of Letters and 
Human Sciences, Faculty of Law and Political and 
Administrative Sciences, Faculty of Sciences, Faculty 
of Fine Arts and Architecture, Faculty of Pedagogy, 
Faculty of Information, Faculty of Economics and 
Business Administration, Faculty of Engineering, 
Faculty of Agronomy, Faculty of Public Health, Faculty 
of Medical Sciences, Faculty of Dental Medicine, 
Faculty of Pharmacy, Faculty of Tourism and Hospitality 
Management, and Faculty of Technology).  All eligible 
Bachelor, Masters and Doctor of Philosophy Ph.D. 
students registered at Lebanese University for the 
academic year 2019-2020 are enrolled in our study. 

Ethical consideration
The study protocol was reviewed and approved by the 
scientific committee of the Neuroscience Research 
Center (NRC), Faculty of Medical Sciences at the 
Lebanese University (Reference number 240/2020). 
The study was conducted following the Declaration of 
Helsinki [8]. Students had to answer a yes-no question to 
confirm their willingness to participate voluntarily.

Sample size calculation
The sample size was calculated using the online 
Raosoft sample size calculator designed specifically 
for population surveys. Assuming 80000 students 
are registered in the Lebanese university, the required 
calculated sample size was 383 with a confidence level 
of 95% and a 5% margin of error. A total number of 
2140 of students were recruited in the present study. The 
response acceptance was closed in April 4, 2020. 

Data collection 
The questionnaire was created and designed by the 
authors after a thorough search in the literature and a link 
was sent to the participants including a brief introduction 
on the background, the aim of the study, voluntary 
nature of participation, declarations of confidentiality 
and anonymity, and instructions for filling in the 
questionnaire. Content validity of the resulting version 
was assessed by a panel of three experts with expertise 
in public health and epidemiology. They were asked 
to evaluate the relevance of the items in assessing the 
knowledge and practices of university students towards 
COVID-19. A consensus was reached after omitting 
three items that were rated irrelevant. Then, the items 
were translated and adapted to the Arabic language by 
three translators. A final questionnaire was generated 
and was divided into five sections:
1. socio-demographic characteristics included: Age, 

gender, faculty, level of education, marital status 
(single, married, divorced, or widowed);

2. the knowledge section consisted of 11 questions of 
triple choice response (true, false, and don’t know) 
to assess the knowledge of students about symptoms, 
mode of transmission, and the current treatment of 
COVID-19, as well as the management of people 
who have been in contact with COVID-19 positive 
cases. A correct answer was assigned 1 point and an 
incorrect/don’t know answer was assigned 0 points. 
The total knowledge score was 11 ranged from 0 to 
11 with a higher score indicating a better knowledge.  
Students with knowledge score above 60% were 
regarded as having good knowledge, while those 
who scored below 60% were considered having 
poor knowledge based on Bloom’s cut off point [9]. 
In addition to one question regarding their main 
sources of information regarding COVID-19. On this 
question, multiple responses from the participants 
were allowed;

3. the practice section included 8 questions regarding 
their protective measures to prevent getting the 
infection such as avoiding crowded places, using 
hand sanitizer, washing their hands, wearing a mask 
and gloves and avoiding shaking hands and kissing 
when meeting other peoples.

The answer (always) was assigned 1 point while answers 
(occasional and never) were assigned 0 points. The 
overall practice score, obtained by the sum of the scores, 
ranged between 0 and 8. Participants with scores >80% 
were classified as having acceptable preventive practice, 
while those with scores < 80% were considered having 
an unacceptable preventive practice based on Bloom’s 
cut off point [10].
Behavior section included questions focusing mainly 
on the change in their daily habits and behavior during 
the quarantine, for example religion practices, smoking, 
sports and eating habits, and behavior. 

Study procedure
As the Lebanese Government closed the public and 
private universities, the potential respondents were 
electronically invited to participate. The data was 
collected using an online survey. After adding the 
questionnaire into the Google forms, a link was sent to 
eligible students for responding to the questionnaire. To 
assess the clarity and readability of the questionnaire it 
was piloted on a total number of 30 participants sampled 
from the target population and subsequently excluded 
from the data analysis. The estimated time required for 
the completion of the survey was 5 minutes. 

Statistical analysis 
Statistical analysis was carried out using the statistical 
software SPSS (Statistical Package for Social Sciences), 
version 22.0. Descriptive statistics were reported using 
means and standard deviations (SD) for continuous 
variables and frequency with percentages for categorical 
variables. Multivariate linear regression was used 
to identify factors associated with knowledge and 
practice scores as dependent variables. Unstandardized 
regression coefficients (`) and their 95% confidence 
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intervals (CIs) were reported. All tests were two-tailed, 
with a significance level of p < 0.05.

Results

Demographic characteristics of the study 
participants
The demographic data is shown in Table I. A total of 2140 
students were recruited from 15 faculties at Lebanese 
University. Their mean age was 20.8  ±  3.9 years and 
77.2% of them were females. Among them, the majority 
83.4% was undergraduate and 86.7% were single.

Student’s Knowledge towards COVID-19 
Out of the 2140 students, the majority 90.8% had good 
knowledge. Table II describes students’ answers towards 
COVID-19 knowledge items. Poor knowledge was more 
apparent in the 2 items related to the transmission of the 

disease in which the correct responses rates were low 31.3%, 
and 33.3 % respectively. The result indicates that the overall 
understanding about the virus was good, knowledge about 
the major symptoms namely fever, cough and difficulty 
in breathing was appreciated by 95.9% the students. 
Moreover 85.0% and 96.0% of the students were aware 
about the unavailability of specific treatment and about the 
management of COVID-19 positive contact respectively. 
The mean total knowledge score was 8.54 ± 1.54.

Source of information
Table III showed the various sources of knowledge about 
COVID-19 among the students. Television 63.3% was 
the commonest source followed by Social media 53.9%, 
internet 49.1%, World Health Organization (WHO) 
44%, Ministry of Health 42.7%, and friends 29.4%. 

Practice related to COVID-19 among 
university students
In order to assess the practices followed by the students 
to prevent COVID-19 infection, 8 items were used.  
Table IV shows the answers collected from the students 
regarding their practice during the epidemic. The overall 
mean practice score was 7.15 ± 1.23 and more than half 
of the studied sample 78.6% reported good practice and 
21.4 % reported poor practice toward COVID-19. Most 
of the students practiced appropriate protective measures 
in their daily life. The majority 96.6% agreed to avoid 
going to crowded places, 98.3% abided by cleaning 
hands with soap and water when back to home, 84.8% 
supported washing hands frequently, 93.5% shared their 
agreement on avoiding handshaking and 96.8% reported 
abiding by the lockdown rules. A negative practice of 
not wearing face masks while going out in public places 
was observed among 31.8% of the students.

Tab. I. Demographic characteristics of the study participants 
(N = 2140).

Variable Frequency Percentage 
Age (mean ± SD)a years 
(20.8 ± 3.9)
Gender
Male 488 22.8
Female 1652 77.2
Education
Undergraduate 1785 83.4
Graduate 355 16.6
Marital status
Single 1856 86.7
Others 284 13.3

a SD: Standard Deviation.

Tab. II. COVID-19 knowledge among university students.

Knowledge items Students‘answers
Correct Wrong Do not know

K1. The main symptoms of Corona are fever > 38°C, cough, sore throat, runny 
nose and shortness of breath 2052 (95.9) 37 (1.7) 51 (2.4)

K2. There is no currently effective cure for COVID-19, but early symptomatic 
and supportive treatment can help most patients recover from the infection 1820 (85.0) 109 (5.1) 211 (9.9)

K3. Only the elderly, or who suffer from chronic diseases or obesity 
(overweight) are more likely to severe infection 1706 (79.7) 257 (12.0) 177(8.3)

K4. Contact of COVID-19 positive case must be isolated immediately for 14 
days. If symptoms appear during this period, the patient must undergo a PCRa 
test

2055 (96.0) 50 (2.3) 35 (1.6)

K5. The disease will be transmitted from pets to the human 137 (6.4) 1674 (78.2) 329 (15.4)
K6. Coronavirus spreads via respiratory droplets of infected individuals 1726 (80.7) 184 (8.6) 230 (10.7)
K7. No need for children and young adults to take action to prevent 
Coronavirus 20 (0.9) 2076 (97.0) 44 (2.1)

K8. The disease cannot be transmitted from asymptomatic patients 77 (3.6) 1907 (89.1) 156 (7.3)
K9. The coronavirus can survive for many hours or many days in the 
environment 1525 (71.3) 202 (9.4) 413 (19.3)

K10. COVID-19 can be transmitted through eating undercooked meat/chicken 832 (38.9) 669 (31.3) 639 (29.9)
K11. COVID-19 can be eliminated with at least 60% alcohol (Yes) 712 (33.3) 1081 (50.5) 347 (16.2)

a PCR: polymerase chaine reaction.
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Behaviors of university students towards 
COVID-19 during quarantine 
Of all the university students, only 6.9% of them 
reported that they increased their amount of smoking 
and 41.9% of them reported that they increased their 
religion practice since the start of the corona pandemic. 
On the other hand, near half of the students reported that 

their food intake has increased and agreed to cook their 
own food to minimize the risk to contract the infection 
during the quarantine 55.2% and 89.4% respectively. 
Our results showed that 82.5% of the students didn’t 
practice sport during the quarantine (Tab. V). 

Factors associated with knowledge  
and practices regarding COVID-19 
Results of multiple linear regression analysis showed 
that graduated students were more knowledgeable 
compared to ungraduated students (unstandardized beta 
0.349 with 95% CI of 0.165 to 0.533; p-value < 0.0001). 
Our results also showed that knowledge is positively 
associated with age (unstandardized beta 0.032 with 
95% CI of 0.014 to 0.049; p-value < 0.0001) and male 
students were less knowledgeable compared to female 
students (unstandardized beta -0.281 with 95% CI of 
-0.435 to -0.126; p-value < 0.0001). 
Multiple linear regression also showed that high level 
of knowledge and age were highly associated with good 
practice (unstandardized beta 0.172 with 95% CI of 
0.138 to 0.205; p-value < 0.0001, unstandardized beta 
0.014 with 95% CI of 0.002 to 0.027; p-value < 0.0001 
respectively). On the other hand, male students had 
a negative impact on good practice (unstandardized 
beta -0.280 with 95% CI between -0.402 to 0.159; 
p-value < 0.0001) compared to female (Tab. VI). 

Discussion

In this survey, we provided an insight to the knowledge, 
preventive measures of the students of Lebanese 
university towards COVID-19. The study also highlighted 

Tab. III. Source of information regarding COV-
ID-19.

Source of information* n (%)
TV 1355(63.3)
Social media 1154(53.9)
Internet 1051(49.1)
WHO 941(44.0)
MOPH 913(42.7)
Friends 629(29.4)

* Multiple Responses, TV television, WHO World Health Organization, 
MOPH Ministry of Public health, n frequency, % percentage.

Tab. IV. Good Practice Related to COVID-19 among university stu-
dents.

n %
P1. I don’t visit a crowded place 2067 96.6
P2. I take a hand sanitizer with me when 
I go out 1730 80.8

P3. I wash my hands with soap and 
water when I am back home 2104 98.3

P4. I Frequently wash my hands 1815 84.8
P5. I put on mask when I go out 1460 68.2
P6. I avoid shaking hands 2001 93.5
P7. I avoid kissing 2054 96.0
P8. Abide by the lockdown rules 2071 96.8

n: frequency; %: percentage.

Tab. V. Student’s behavior during quarantine.

Frequency Percentage
Do you smoke (cigarettes, waterpipe, vape)? If you answered yes, how did quarantine affect 
your smoking pattern?
   I don’t smoke 1678 78.4
   I reduced my smoking after the start of the corona epidemic 217 10.1
   I still smoke the same amount since the start of the corona epidemic 147 6.9
   I increased the amount since the start of the corona epidemic 98 4.6
Does quarantine affect your Religion practice
   Yes, my religion practice has increased 896 41.9
   Yes, my religion practice has decreased 32 1.5
   No, my religion practice did not change 1212 56.6
Does quarantine affect your food intake?
   Yes, my food intake has increased 1181 55.2
   Yes, my food intake has decreased 285 13.3
   No, my food intake did not change 674 31.5
Does quarantine affect the number of food deliveries that you order?
   Yes, food deliveries have decreased 1913 89.4
   Yes, food deliveries have increased 20 0.9
   No change 207 9.7
Have you practice sport during the quarantine?
   No 375 82.5
   Yes 1765 17.5
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the behavior of university students towards COVID-19 
during quarantine. To the best of our knowledge, this is 
the first cross-sectional survey conducted in Lebanon. 
Our results showed that the majority of the university 
students had good knowledge about the disease, and 
more than half of the participants had good practice 
regarding COVID-19. The main common information 
source was the television. Our results also showed that 
graduate students were more knowledgeable compared 
to undergraduate students. However, male students had 
a negative impact on good practice.
Our findings of good level of knowledge is in line with 
a study conducted in Iran by Taghrir et al., who reported 
that appropriate knowledge was acquired by 86.96 % of  
medical university students [11]. This could be explained 
by the seriousness of the disease and the importance of 
media to increase the public’s adherence to the safety 
measures to combat the spread of COVID-19, in addition 
to the effectiveness of different awareness campaigns 
conducted in Lebanon especially after the declaration of 
COVID-19 as a pandemic by the WHO [9]. 
We also found that students used TV 63.3% and social 
media 53.9% as sources of information. Although these 
platforms provide an easy way to get the information, 
they can also be a source of fake news. Thus, it is highly 
recommended to deliver effective health education 
campaign by the ministry of public health through TV 
and social media to improve the knowledge and the 
preventive measures of the students against COVID-19 
epidemic in Lebanon. Moreover, reliable health 
information on local news media and public health 
messages should be disseminated to the Lebanese 
community to increase COVID-19 knowledge and 
disease prevention strategies.
With respect to practice, more than two third of the 
respondents 78.6% practiced appropriate protective 
measures in their daily life. However, putting on a mask 
when going out had the lowest score, highlighting the 
importance of governmental intervention to implement 
daily mask use. 
Regarding the behavior, near half of the students reported 
that their food intake has increased and agreed to cook 
their own food to minimize the risk to contract the 
infection during the quarantine. it might be a re$ection 
of the large amount of information circulated in the 
community and perceived by them, which necessitate for 
further awareness campaigns in order to minimize the 

panic aroused among the population.  Our results showed 
also that 82.5% of the students didn’t practice sport 
during the quarantine. Physical activity and relaxation 
techniques can be valuable tools to help students remain 
calm and continue to protect their health during this 
time. We recommend online exercise classes. Many of 
these are free and can be found on YouTube to reduce 
sedentary behavior while at home in self-quarantine.
One of the most interesting finding is that the females 
in this study were more aware of the importance of 
COVID-19. Our result is similar with a study conducted 
in Bangladesh which found the female students were 
superior to man in terms of knowledge and practice [12].  
Another Chinese study supports the finding Chinese 
women residents have appropriate practices towards 
COVID-19 [13]. 

Limitations
Our study had some limitations. Our sample was not based 
on a random selection and it is only from the Lebanese 
University which is a public university in Lebanon. 
Thus, the findings did not reflect the whole picture of 
all students enrolled in private and public universities in 
Lebanon. We should also mention the information bias; 
some participants might have provided socially desirable 
responses rather than their actual opinions. Finally, the 
cross-sectional nature of the study can only demonstrate 
association and not a cause-effect relationship.

Conclusions

Most Lebanese university students study revealed a 
good knowledge and possessed a good practice towards 
COVID-19. As the global threat of COVID-19 continues 
to emerge, findings support continued education and 
reinforcement of COVID-19 known facts to address the 
abundance of misinformation available online and on 
social media sites.
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* p-value < 0.05 is considered significant, 95% CI 95% confidence Interval.
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Introduction 

The severe acute respiratory syndrome corona virus-2 
(COVID-19) pandemic had infected over 83 million 
people globally (affected more than 200 countries or 
territories) and reported about 1.8 million deaths since 
the start of the pandemic [1], and in India its estimated 
approximately 8.6 million cases and a 130000 deaths. 
Approximately 1.4 billion population in India are at 
risk of acquiring this infection with many are at risk 
for developing severe form of the infection. Hence this 
pandemic poses a significant threat to the public health 
system and for health care providers in India [2]. The 
widespread use of the effective SARS-CoV-2 vaccine 
could prevent the morbidity and mortality associated with 
COVID-19 infection and mitigate the other catastrophic 
impacts on the global economy and psycho-social 
well-being of the citizens with the enforcement of non-
pharmacological strategies, such as testing, quarantine, 
lockdown, social distancing measures [3-10].
So the development of an effective and safe vaccines 

against COVID-19 infection is the most effective strategy 
for limiting the spread of this disease by establishing a 
higher level of herd immunity and preventing repeated 
or continuous epidemic curves [3, 10]. The intensified 
international efforts resulted in the development 
of the safe and effective COVID-19 vaccines at an 
unprecedented speed and are made available for the 
public use [11, 12]. Therefore, almost all the health care 
workers and general population are eagerly waiting for 
the COVID-19 vaccine. 
But many healthcare workers are anxious and afraid 
of the safety and efficiency of the vaccines, its adverse 
health outcomes, therefore, vaccine hesitancy among 
them is really worrisome and it might percolate down 
to the general population. So in this present situation, 
for the containment of this pandemic vaccine hesitancy 
will have a negative impact and forms a big barrier to 
overcome. For this it’s necessary to address the factors 
behind this hesitancy and why the people are skeptical.
Vaccine hesitancy is highly prevalent among those 
vaccines which had shown their efficiency through 
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Summary

Background. The advent of an effective novel COVID-19 vaccine 
could extinguish the current devastating pandemic but the vaccine 
hesitancy is a hurdle for the public health system, so this study 
estimated the COVID-19 vaccination intention and hesitancy 
among the healthcare workers, the priority target group for the 
COVID-19 vaccination in India. 
Methods. A web-based cross-sectional survey was conducted 
among the healthcare workers in Chandigarh, a union territory 
in North India, using a Snowball sampling technique. A total of 
403 healthcare workers participated in the study between 2nd and 
25th January 2021. The primary data collected were the intention 
to get vaccinated against the available COVID-19 vaccine and the 
concerns regarding the new vaccines. The attitude towards novel 
COVID-19 vaccine was assessed using developed Vaccine attitude 
examination scale. These questionnaire, which were delivered via 
WhatsApp, was filled by the participants over Google forms. 
Results. Among the 403 respondents surveyed, the majority 

(54.6%) reported they were definitely intended to get vaccinated 
against COVID-19, however, 7% expressed a resistance for inocu-
lation with COVID-19 vaccination. The perceived susceptibility 
(aOR = 0.511, CI 0.265-0.987) and severity of COVID-19 infec-
tion (aOR  =  0.551 CI 0.196-0.704) and not being concerned 
about the efficacy of new COVID-19 vaccines (aOR  =  0.702 
CI 1.109-26.55) were found to have the highest significant odds 
of intention to take the COVID-19 vaccine. The majority (62%) 
were concerned about the safety of the vaccine, in terms of side-
effects, quality control, and doubted efficacy of the vaccine. The 
mistrust of the benefits of the vaccine is a significant predictor for 
vaccine hesitancy among the healthcare workers (aOR = 5.205 
CI 3.106-8.723). 
Conclusion. Therefore, strategic communication and vaccine-
acceptance programs should be formulated in order to combat the 
prevailing mistrust on the vaccine safety and efficacy and attain 
effective coverage to gain herd immunity.



S. JOSE ET AL.

E220

years of accumulative scientific evidences, therefore, 
the acceptance of the novel vaccine which is being 
developed over a short span of time for the COVID-19 
remains uncertain [5, 13, 14]. The experiences from 
previous pandemics reports that the acceptance of 
vaccines for H1N1 and H7N9 shown unsatisfying results 
with an acceptance rate varying from 8 to 67% in many 
developed countries [15-17]. Even among the health 
care workers in China during domestic H1N1 outbreak, 
only 25% received the vaccination, when the vaccine 
was provided for free [18].
So, vaccine hesitancy is a complex public health issue, as 
the intention to vaccination is the important factor in the 
success of vaccination program in an epidemic. There 
are multiple factors affecting the vaccine hesitancy, when 
a new vaccine is introduced. These includes varying 
social, cultural and political differences across the 
nation, public concern about vaccine safety and efficacy, 
adverse health outcomes, misconceptions about the 
need for vaccination, lack of trust in the health system, 
cost of vaccine, attitude and previous uptake history of 
influenza vaccination, perceived risk of infection, the 
severity of the event, personal consequences, history of 
previous vaccination etc. [15, 16, 19-22].
The equitable vaccination coverage across the population 
is essential for the containment of the COVID-19 
pandemic, as the severity of the infection and burden 
caused to the nation are huge, compared with previous 
influenza pandemics. But, in order to flatten the epidemic 
curves higher vaccine coverage is required. The vaccine 
hesitancy affects not only the individual who are not 
willing to take the vaccine, but the whole community 
is affected, by not reaching the threshold to confer herd 
immunity. So, the vaccine hesitancy by the population 
undermines the public health benefits of the COVID -19 
vaccination program and efforts.
Understanding individual’s concerns regarding 
COVID-19 vaccine safety and efficacy should be assessed 
at the earliest for formulating strategic communication 
programs as this will strongly influence their intention to 
get vaccinated. The willingness of health workers to get 
vaccinated and a positive response towards vaccination 
are motivating factors to enhance the vaccination rate 
not only in the health workers, but also among general 
public. Due to the high risk of exposure to the virus, a 
high vaccination rate among the healthcare workers is 
mandatory to curb the rate of virus transmission. So far, 
we could not find any literature on COVID vaccination 
acceptance among health workers in India. Hence, this 
study was conducted for urgent understanding to assess 
the willingness of the health care workers in taking the 
COVID-19 vaccine in a union territory in North India, 
in order to formulate effective promotion strategies. The 
health care workers, they are of first to receive this novel 
vaccine, they will have diverse views on vaccination 
ranging from advocating for vaccination or demanding 
through to those who reject them and even a small group 
with anti-vaccine attitude.

Materials and methods

Study design and setting
We conducted a cross-sectional study among the Nurses 
working in the COVID-19 units of two tertiary care 
hospitals in Chandigarh, a Union territory in North 
India. The study was conducted in January 2021, when 
the country was planning for the immunization against 
COVID-19 using COVAXIN and COVISHIELD. 

Study sample
The researchers calculated the sample size using 
OpenEpi.com. The study by Lin et al. [22] showed a 
acceptance for COVID-19 vaccination as 46.8% in 
China, hence, the estimated sample size was 383 with a 
confidence interval of 95%. The researchers distributed 
the questionnaires among 500 nurses working in the 
COVID-19 units of selected tertiary care centers, we 
excluded persons with specific contraindications for the 
COVID-19 vaccine. We got 403 (80.6%) valid responses 
with repeated reminders. Incomplete questionnaires 
were excluded from the sample and were not analyzed.

Tools and techniques
The survey consisted of a validated self-administered 
electronic questionnaire, designed and developed by the 
investigators after a thorough literature review based on 
the objectives of the study. The research experts in the 
field of public health were reviewed the questionnaire 
and the content validity of the tools were established. 
The questionnaire was drafted and distributed in English 
language. The tool was designed as short, simple, and 
concise statements, easy to comprehend and quick to 
complete. The validity of the tool was obtained from the 
research experts in the field of public health and nursing. 
The final questionnaire consisted of: 
Perception of healthcare workers regarding COVID-19 
infection and COVID-19 vaccines: health belief 
model derived items under the headings of perceived 
susceptibility to COVID-19 (3 items), perceived severity 
of COVID-19(3 items), perceived benefits of COVID-19 
vaccine (2 items), perceived barriers for the uptake of 
COVID-19 vaccine (5 items) and cues to action (2 items) 
were used to assess the respondents perception on a four 
point Likert scale ranging from strongly agree to strongly 
disagree [22-24].
Intention to receive a COVID-19 vaccine and vaccine 
preference, the intention for getting Vaccine against 
COVID-19 was assessed using a single four point scale 
(definitely no to definitely yes) question. The participants 
preference for domestically made and imported vaccine 
was assessed, and their level of confidence in these 
vaccines on a 4 point scale (completely confident to 
completely not confident) were assessed [3, 22-26].
Concerns for vaccinating against COVID-19: the 
participants were asked for the potential barriers/
concerns regarding COVID-19 vaccine using a multiple 
response question [26, 27].
COVID-19 vaccination attitude examination 
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scale: A specific attitude towards COVID-19 vaccine 
were examined using an 8-item Vaccination attitude 
examination scale (VAX) developed by the research 
team based on the literature [28, 29]. The participants 
were asked to focus specifically on the COVID-19 
vaccine and were free to respond on a five point scale 
from strongly agree to strongly disagree under three 
specific subscales, viz 1) Mistrust on the COVID-19 
vaccines benefits, 2) Safety concerns on the COVID-19 
vaccination, and 3) preference for natural immunity over 
COVID-19 vaccination. Internal consistency of this tool 
in the current study was found to be good (_ = 0.78).

Data collection
The data collection started after obtaining permission 
from the Institutional Ethics Committee. A self-
administered questionnaire was made using Google 
forms and distributed among the nurses through 
WhatsApp. At the beginning of the questionnaire, the 
participants were briefly informed about the objectives 
of the study, and informed consent was obtained within 
the introductory web page before the survey enrollment. 
The data collected were stored in Google drive and 
protected by username and password.

Ethical consideration 
The study was conducted after getting approval from 
the Institutional Ethics Committee. This study was an 
online survey conducted among the health care workers, 
the identification details of the participants were not 
collected in this study. Informed consent was collected in 
the introductory page of the Google form and informed 
that the participation in the study is voluntary and non-
commercial.

Statistical analysis
Collected data were analyzed using Google form 
and SPSS version 20. Descriptive statistics including 
frequencies and percentage were used to present the 
demographic data, Chi-square test was used to assess 
the significance of the association between COVID-19 
vaccine acceptance and demographic variables and 
perception regarding COVID-19 vaccine. Logistic 
regression analysis was used to identify the predicting 
variables of vaccine acceptance.

Results 

We got completely filled survey forms from 403 
participants through a snowball sampling technique 
from various health care workers from the Government 
tertiary care centers in Chandigarh, a Union territory in 
North India.
Demographic and other characteristics of the participants
In the present study, the participants were the health care 
professionals working in the government tertiary care 
center in Chandigarh, a Union territory in North India. 
Among the participants around half of the participants 
were in the age group of 28-35 (47%) with a mean age 

of 30.12 ± 6.93 range from 21-53, 68.7% were females 
and married consisted of 253 (62.8%) participants. 
About 82% of the participants were living with family 
consisting of more than 3 members and 50% were having 
children up to the age of 18years. More than half of the 
respondents (54.6%) were planning to get vaccinated 
immediately whenever it is made available.
Table I shows that majority (69%) of the participants 
were had a degree level of education, In total, 74.2% 
thought that their health status was good or very good 
85% of the participants reported perceived overall 
health condition as very good/good and 65% perceived 
themselves at the risk of COVID-19 infection because 
of occupational exposure. Type of the exposure with the 
patients showed that 46.4% were working with direct 
contact with the COVID-19 sick patients in isolation 
ward and 15.4% reported that they had a COVID-19 
infection in any of the family members from the start of 
the pandemic. 
Most of the participants (69.5%) revealed that they 
had not vaccinated against influenza in the previous 
years, and the intention to vaccinate against COVID-19 
infection shows that overall, three in five participants 
(54.6%) would definitely get the vaccine, 38.5% had low 
levels of hesitancy, 6.5% had high levels of hesitancy, 
and only 2 were resistant (they expressed they were 
definitely not going to get the vaccine).
Majority (60%) of the participants expressed a preference 
for the foreign-made/imported vaccines, when they 
expressed 32% complete confidence on those vaccines. 
Among the participants, 64% expressed a confidence 
on the domestically made vaccine, while 94% for the 
imported vaccines.

Concerns/barriers regarding COVID-19 
vaccine uptake among the healthcare 
workers
The major concerns about the COVID-19 vaccines among 
the healthcare workers were assessed usingmultiple 
response question, with the various aspects of major 
concerns on efficacy, safety and the perceived severity 
of the infection were considered. Only 5.9% of the 
responders mentioned no concerns on the vaccines, while 
majority concerned about the complications and adverse 
events following the immunization (62%), and 33.33% 
lacked confidence in the efficacy of the vaccines. The 
quality control of the vaccine was doubted by 22%, and 
17.8% were planned to wait until tested by others in the 
community and confirm the safety and efficacy of the 
vaccines, whereas 11.6% were expressed a belief in the 
natural immunity over vaccination.

Health beliefs regarding COVID-19 infection 
and COVID vaccination
The participants perceptions regarding the COVID-19 
infection and the COVID-19 vaccine were assessed 
based on the HBM construct, the participants expressed 
a high level of perceived susceptibility for COVID-19 
infection with a mean percentage score of 78.41% 
(SD  =  1.600) and perceived barriers, the mistrust in 
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the efficacy of the vaccine and worrying about the 
adverse effects of the vaccination for COVID-19 
was expressed a score of 75.2% (SD  =  1.52). The 
mean percentage score for perceived benefits of the 
COVID-19 vaccination and cues to action were 61.74% 
(SD = 1.02) and 64% (SD = 1.1).
Table II shows that the participants in the present 
study expressed a significant level of susceptibility 
of COVID-19 infection, more than 80% of the 
respondents were agreed that there is a great chance 
of getting COVID-19, and are worried about the 
complications. The participants had a high perception 
of the severity of COVID-19; 89% agreed that 
complications of COVID-19 are serious but only 55% 
were worried about becoming sick by COVID-19 
infection. A higher proportion reported a higher 
confident on the perceived benefits of the COVID-19 
vaccination in the prevention of the illness and its 
complications. Concerns about the safety and efficacy 
of the vaccines were expressed and found to be higher 
among the participants. Most of the participants (94%) 
reported they would take the vaccine when they are 
provided with adequate information and some (76%) 
reported they will take only when they got sufficient 
evidence from others taken.

Attitude of healthcare workers regarding 
COVID-19 vaccination
The total mean percentage scores for the attitude of 
healthcare workers towards COVID-19 vaccines in 
mistrust on the vaccine benefits, safety concerns on the 
vaccination, and preference for natural immunity were 
52.09% (7.814 out of 15, SD = 1.743), 72.47% (10.87 
out of 15, SD = 2.152), and 12.25% (1.225 out of 10, 
SD = 0.35) respectively. This data clearly shows that the 
healthcare workers were concerns about the safety of 
the COVID-19 vaccines, the main driver of hesitancy or 
reluctance.

Tab. I. Socio-demographic characteristics and the COVID-19 vacci-
nation intention and preference and confidence on the COVID-19 
vaccines (n = 403).

Variables Frequency (%)
Age 
20-27
28-35
36-42
> 43

147 (36.5%)
190 (47.1%)
30 (7.4%)
36 (9%)

Gender
Female
Male

277 (68.7%)
126 (31.3%)

Marital status
Unmarried
Married 

150 (37.2%)
253 (62.8%)

Educational status
Diploma
Degree
Postgraduate and above

28 (6.9%)
278 (69%)
97 (24.1%)

Number of members in household 
Alone 
2
3-4
> 5

24 (6%)
47 (11.7%)
208 (51.6%)
124 (30.8%)

Having children up to age 18 years
Yes
No

202 (50.1%
201 (49.9%)

Ever diagnosed with chronic diseases
Yes
No 

62 (15.4%)
341 (84.6%)

Perceived overall health 
Very good
Good
Fair/Poor 

103 (25.6%)
240 (59.6%)
60 (14.8%)

Self-perception, at risk of severe illness 
from COVID-19
Yes
No 

262 (65%)
141 (35%)

Have you or anyone in the family got 
sick with COVID-19 since the start of 
pandemic
Yes
No 

62 (15.40%)
341 (84.60%)

How would you describe your exposure 
to COVID-19 sick patients while at work?
Direct interaction with verified sick patients
Direct interaction with non-verified patients
No direct interactions
No known interactions with COVID-19 
patients
Students 

187 (46.4%)
86 (21.30%)
29 (7.2%)

56 (13.9%)

45 (11.2%)
Trust on the Government in addressing 
unexpected health threats to our 
nation, including COVID-19 epidemic
Yes
No 

272 (67.5%)
131 (32.5%)

Have you been vaccinated against the 
flu in the last year?
Yes
No

123 (30.50%)
280 (69.50%)

Refused a recommended vaccine in the 
past
Yes
No

50 (12.4%)
353 (87.6%)

X

Variables Frequency (%)
COVID-19 vaccination intention 
Definitely Yes
Probably Yes
Probably No
Definitely No

220 (54.6%)
155 (38.5%)
26 (6.4%)
2 (0.50%)

Preference for COVID-19 vaccine 
Domestically-made vaccine
Foreign made vaccine 

161 (40%)
242 (60%)

Confidence in domestically made 
vaccine 
Completely confident
Confident
Not confident
Completely not confident

36 (8.9%)
222 (55.2%)
109 (27%)
36 (8.9%)

Confidence in foreign-made made 
vaccine 
Completely confident
Confident
Not confident
Completely not confident

129 (32%)
250 (62%)
12 (3%) 
12 (3%)
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Figure 2 shows that majority (44.9%) among the 
respondents expressing a concern on the safety of the 
COVID-19 vaccines available. So adequate measures 
to combat this concern is the prime focus of the 
vaccination process. Only 18.3% were believing on a 
natural immunity over vaccination, and 3% expressing a 

severe negative attitude regarding the efficacy/benefits 
of up taking this novel vaccine. But these concerns 
should be addressed at the earliest to spread among 
the vast majority and the general public encounter 
with these healthcare workers in the professional and 
personal life.

Tab. II. Health belief and perceptions of healthcare workers regarding COVID-19 infection and COVID-19 vaccination. (n = 403).

Health believes and perceptions Strongly 
agree

Agree Disagree Strongly 
disagree

Perceived susceptibility 
Chance of getting COVID-19 for me and my family is still high
Worry about the likelihood of getting COVID-19
COVID-19 pandemic had a severe impact on daily life

121 (30)
75 (18.6%)
156 (38.7%)

212 (52.6%)
258 (64%)

209 (51.9%)

67 (16.6%)
64 (15.9%)
38 (9.4%)

3 (0.7%)
6 (1.5%)

0
Perceived severity
Complications from COVID-19 are serious 
I will be very sick if I get COVID-19

115 (28.5%)
48 (11.9%)

245 (60.8%)
177 (43.9%)

41 (10.2%)
163 (40.4%)

2 (0.5%)
15 (3.7%)

Perceived benefits
Vaccination is a good idea because it makes me feel less worried about 
catching COVID-19
Vaccination decreases my chance of getting COVID-19 or its 
complications

104 (25.8%)

73 (18.1%)

260 (64.5%)

265 (65.8%)

39 (9.7%)

62 (15.4%)

0

3 (0.7%)
Perceived barriers
Worry the possible side effects of COVID-19 vaccination would interfere 
with my usual activities
Concern about the efficacy of the COVID-19 vaccination
Concern about the safety of the COVID-19 vaccination

64 (15.9%)
75 (18.6%)
90 (22.3%)

214 (53.1%)
289 (71.7%)
278 (69%)

116 (28.8%)
33 (8.2%)
29 (7.2%)

9 (2.2%)
6 (1.5%)
6 (1.5%)

Cues to action
I will only take the COVID-19 Vaccine if I was given adequate information 
about it
I will only take the COVID-19 Vaccine if the vaccine is taken by many in 
the public and found effective

169 (41.8%)

115 (28.5%)

210 (52%)

194 (48%)

24 (5.9%)

91 (22.5%)

0

3 (0.7%)

Fig. 1. Concerns expressed by the Health care workers regarding COVID-19 vaccination (n = 403).
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Predictors of willingness of the healthcare 
workers to vaccinate against COVID-19
Since the majority of the participants expressed an 
acceptance for COVID-19 vaccine, binomial regression 
was performed between those who definitely accept 
vaccine immediately and delay the uptake the vaccine 
to determine the predictive factors of COVID-19 
vaccination acceptance. The comparison of the baseline 
characteristics of the two groups of vaccine acceptance 
was done using chi-square test.
Binary logistic regression analyses showed that as 
the age increases, significantly higher proportion of 
participants expressed a definite intention to vaccinate. 
Those who are educated diploma showed a lower 
vaccine acceptance (2.23%) whereas 4.72% where 
hesitant, with people with lower levels of education 
more likely to be unwilling. Those who had children 
less than 18 years expressed an increased intention to get 
vaccinated (30%); however the association was not found 
significant in the logistic analysis. Those healthcare 
workers who perceived an increased risk of COVID-19 
infection shown a definite intention to get vaccinated 
(38.96%) while only 26% were delay the vaccine, the 
binary logistic analysis revealed that perceived risk for 
COVID-19 infection (aOR = 0.540, 95% CI 0.357-.817) 
and those who had trust on the government in addressing 
this pandemic (aOR = 0.582, 95% CI 0.343-.805) were 
strong significant association of having definite intention 
to vaccinated against COVID-19. Participants who had 
refused any of the recommended vaccine previously 
shown a strong correlation with denial or delaying the 
vaccine for COVID-19 (50.12%, aOR = 4.026, 95% CI 
1.880-4.959).
Table III shows, in binary logic regression analysis, 
perceived susceptibility of COVID-19 infection for self 
and family, those who perceived that this pandemic will 
severely affects the daily life if not contained effectively, 
and worrying about the severity of the infection were 
showing a significant association with the vaccine 
acceptance. Perceived benefits of the vaccination 

against COVID-19 and more cues to action through 
appropriate communication strategies were found to be 
significant predictive factors for the adequate coverage 
of the vaccination program; whilst perceived concern 
on the efficacy of the vaccine is a negative factor 
associated with the acceptance. Mistrust on the benefits 
of the COVID-19 vaccination is found to be a significant 
predictor for the vaccine hesitancy among the health 
care workers.

Discussion

Vaccination is considered as a greatest public health 
achievement of the mankind, since the vaccines and 
immunization programs had resulted in the prevention 
and control of many life-threatening epidemics. 
However, many are reluctant or refuse recommended 
vaccination or delay some vaccines, because of the 
concerns about the vaccine safety and its regulations. 
So vaccine hesitancy is an unacceptable behavior caused 
by lack of confidence or trust in vaccines or provider, 
lack of perceived benefits or the need for vaccination, 
and inconvenience or unavailability (affordability) of 
vaccines [30]. So the next hurdle in the containment 
of the present COVID-19 pandemic is the adequate 
coverage of the vaccination, only by which we could 
substantially reduce the morbidity and mortality rates 
and thereby decreases the strain on the health care 
system and economy of the nation. 
This study assessing intention to get vaccinated against 
COVID-19 among health care workers in Chandigarh, 
majority (54.6%) respondents reported they will 
definitely accept the vaccine against COVID-19 
immediately although 45% expressed a vaccine hesitant 
behavior. This result of the study is especially striking 
as there is no reduction in the mortality and morbidity 
associated with the COVID-19 as in the initial stages, 
the acceptance rate for COVID-19 vaccine among health 
care workers in the present study is far lower than the 

Fig. 2. Attitude of healthcare workers towards COVID-19 (n = 403).
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Tab. III. Binary Logic regression of factors associated with intention to vaccinate against COVID-19 (n = 403).

Variables

Intention to vaccinate 
against COVID-19

Chi square p aOR SE Sig 
95% CI

Definitely 
Yes No Lower Upper 

Age groups
20-27 75 (18.61) 72 (17.86) 12.694** 0.005 0.480 0.390 0.060 .223 1.031
28-35 111 (27.54) 79 (19.60) 0.356** 0.383 0.007 .168 0.754
36-42 22 (5.46) 8 (1.96) 0.182** 0.544 0.002 0.063 0.528
> 43 12 (2.98) 24 (5.96) Reference 
Gender
Female 145 (35.98) 75 (18.61) 1.800 0.180 1.339 0.218 0.180 0.874 2.051
Male 132 (32.75) 51 (12.66) Reference
Marital status 
Unmarried 78 (19.35) 72 (17.87) 0.647 0.421 0.910 0.424 0.824 0.397 2.088
Married 142 (35.23) 111 (27.54)
Educational attainment
High school/Diploma 9 (2.23) 19 (4.72) 11.096** 0.004 8.611 0.600*** <0.001 2.658 27.893
Degree/equivalent 147 (36.48) 131 (32.50) 1.591 0.407 0.722 0.520 2.570
Post-graduation and above 64 (15.88) 33 (8.2) Reference 
Having children 
Yes 121 (30) 81 (20.1) 4.607* 0.032 1.156 0.407 0.722 0.520 2.570
No 99 (24.57) 102 (25.31) Reference
Self-perception, at risk of severe illness from COVID-19
Yes 157 (38.96) 105 (26) 8.592** 0.003 0.540** 0.211 0.004 0.357 0.817
No 63 (15.63) 78 (19.35) Reference
Have you or anyone in the family got sick with COVID-19 since the start of pandemic
Yes 30 (7.44) 190 (47.15) 1.137 0.286 0.748 0.433 0.530 0.320 1.748
No 32 (7.94) 151 (37.47) Reference 
Job nature of exposure to COVID-19 sick patients while at work.
Direct interaction with 
verified sick patients 106 (26.30) 81 (20) 6.764 0.149 1.064 0.504 0.903 0.396 2.859

Direct interaction with 
non-verified patients 54 (13.40) 32 (7.94) 0.796 0.580 0.694 0.255 2.480

No direct interactions 12 (2.98) 17 (4.22) 1.620 0.691 0.485 0.418 6.279
No known interactions 
with COVID-19 patients 27 (6.7) 29 (7.2) 2.105 0.646 0.250 0.593 7.474

Students 2 1 (5.21) 25 (6.20) Reference
Trust on the Government in addressing unexpected health threats to our nation, including COVID-19 epidemic
Yes 162 (40.20) 110 (27.30) 8.332** 0.004 0.582** 0.217 0.003 0.343 0.805
No 58 (14.40) 73 (18.11) Reference 
Perceived overall health 
Good 193 (47.89) 27 (6.7) 14.588 0.106 0.636 0.281 0.108 0.366 1.104
Poor 150 (37.22) 33 (8.2) Reference 
Refused a recommended vaccine in the past
Yes 18 (4.47) 202 (50.12) 7.958** 0.005 4.026** 0.477 0.004 1.880 4.959
No 32 (7.94) 151 (37.47) Reference 
Preference for COVID-19 vaccine 
Domestic 81 (20) 139 (34.5) 1.981 0.159 1.293 0.361 0.476 0.637 2.625
Foreign-made 80 (19.85) 103 (25.55) Reference 
Confidence in domestically made vaccine 
Confident 69 (17.12) 76 (18.86) 4.483* 0.034 1.555 0.210* 0.035 1.031 2.345
Not confident 151 (37.47) 107 (26.55)
Confidence in foreign-made vaccine
Confident 9 (2.23) 211 (52.36) 3.007 0.083 2.095 0.436 0.090 0.891 4.929
Not confident 15 (3.72) 168 (41.69)

X
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Variables

Intention to vaccinate 
against COVID-19

Chi square p aOR SE Sig 
95% CI

Definitely 
Yes No Lower Upper 

Health beliefs regarding COVID-19 infection and vaccines 
Perceived susceptibility 
Chance of getting COVID-19 for me and my family is still high
Strongly agree/agree
Strongly 193 (47.89) 140 (34.74) 8.769** 0.003 0.511* 0.335 0.046 0.265 0.987

disagree/disagree 27 (6.7) 43 (10.67) Reference 
Worry about the likelihood of getting COVID-19
Strongly agree/agree 187 (46.40) 146 (36.23) 1.896 0.169 1.186 0.344 6.19 0.389 2.630
Strongly disagree/
disagree 33 (8.2) 37 (9.2) Reference 

COVID-19 pandemic had a severe impact on daily life
Strongly agree/agree 208 (51.62) 157 (38.95) 8.962** 0.003 0.341* 0.450 0.017 0.072 0.858
Strongly disagree/
disagree 12 (2.98) 26 (6.45) Reference 

Perceived severity
Complications from COVID-19 are serious
Strongly agree/agree 199 (49.38) 161 (40) 0.643 0.423 1.417 0.382 0.362 0.385 3.049
Strongly disagree/
disagree 21 (5.21) 22 (5.46) Reference 

I will be very sick if I get COVID-19
Strongly agree/agree 136 (33.75) 89 (22) 7.042** 0.008 0.551* 0.243 0.014 0.196 0.704
Strongly disagree/
disagree 84 (20.84) 94 (23.33) Reference 

Perceived benefits
Vaccination is a good idea because it makes me feel less worried about catching COVID-19
Strongly agree/agree 205 (50.87) 159 (39.45) 4.531* 0.033 0.757 0.470 0.555 0.383 2.063
Strongly disagree/
disagree 15 (3.72) 24 (6) Reference 

Vaccination decreases my chance of getting COVID-19 or its complications
Strongly agree/agree 193 (48) 145 (36) 5.326** 0.021 0.638 0.341 0.187 0.383 2.063
Strongly disagree/
disagree 27 (6.7) 38 (9.42) Reference 

Perceived barriers
Worry the possible side effects of COVID-19 vaccination would interfere with my usual activities
Strongly agree/agree 147 (36.48) 131 (32.50) 1.061 0.303 1.276 0.259 0.347 0.752 2.933
Strongly disagree/
disagree 73 (18.11) 52 (12.90) Reference 

Concern about the efficacy of the COVID-19 vaccination
Strongly agree/agree 193 (48) 171 (42.43) 3.733 0.063 3.979* 0.702 0.049 1.109 26.55
Strongly disagree/
disagree 27 (6.7) 12 (2.98) Reference 

Concern about the safety of the COVID-19 vaccination
Strongly agree/agree 199 (49.38) 169 (41.94) 0.452 0.501 0.397 0.734 0.209 0.089 2.828
Strongly disagree/
disagree 21 (5.21) 14 (3.47) Reference 

Cues to action
I will only take the COVID-19 Vaccine if I was given adequate information about it
Strongly agree/agree 211 (52.36) 168 (42) 3.007 0.094 2.661* 0.295 0.05 0.077 1.026
Strongly disagree/
disagree 9 (2.23) 15 (3.72)

I will only take the COVID-19 Vaccine if the vaccine is taken by many in the public and found effective.
Strongly agree/agree 159 (39.5) 150 (37.22) 5.256 0.022 3.488*** 0.747 0.001 1.389 5.747
Strongly disagree/
disagree 61 (15.14) 33 (9)

X
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result of the study conducted during first epidemic 
curve in France [31]. But the findings of the national 
survey in China, Malaysia and United States, the definite 
intention to get vaccinated against COVID-19 among 
the general public was found only 54.8%, 48.2% and 
57% respectively [32-34]. But the vaccine hesitancy 
among the health care workers in the present study is 
considerably worrying as this will threaten the adequate 
coverage, and could negatively impact the vaccination 
compliance among the general public. Among the 
healthcare workers the vaccine acceptance rates among 
the nurses for the influenza vaccines were often found 
less than other health workers, this is a concern as 
they had more and longer contacts with the patients in 
providing care, and were the most affected by SARS-
CoV-2 among health care workers worldwide [27]. The 
adherence to the preventive measures and willingness to 
uptake COVID-19 vaccines may change according to the 
severity of the ongoing pandemic in terms of morbidity 
and mortality rates.
Since the vaccination is the only effective means to 
contain this pandemic, increasing vaccination rates 
confers a substantial achievement of expected benefits. 
The defined COVID -19 herd immunity can be achieved 
only when we reach a vaccination coverage of 70% in 
best-case scenario with efficient vaccine, using a pooled 
estimate of the R0 of 3.32 [35, 36]. So a planned and 
coordinated programs should be organized at the earliest, 
in order to motivate a larger population to be vaccinated, 
otherwise those who are unsure about or resistant to being 
vaccinated will create a substantial gap in the number 
needed to be vaccinated to achieve herd immunity. The 
most significant concerns expressed by the responders 
regarding the novel COVID-19 vaccination program 
was the vaccines safety, the most frequently noted 
safety concerns were the efficacy, quality control and 
the occurrence of COVID-19 infection with the newly 
developed vaccine, consistent with studies on other 

vaccines [27, 37, 38]. Similarly in a survey the study 
participants expressed an acceptance of the vaccine 
if they receive adequate assurance about the safety of 
the vaccine, since the vaccine was manufactured in 
an unprecedented speed and the production of a large 
quantity of the vaccines in order to protect the entire 
global community makes them concern about the 
effective vaccine approach in clinical trials [39]. Hence 
these findings suggest that the vaccine safety should 
be addressed effectively through appropriate strategic 
communication to promote the COVID-19 vaccine 
compliance rates in the entire population. 
In the study we observed that intention to get vaccinated 
against COVID-19 exceed the influenza vaccine rates 
in the previous season, but the health care workers are 
accepting COVID-19 vaccine irrespective of the previous 
influenza vaccination behavior, similar findings was 
found in a study among general population in US [34].
In this study, self-perception of increased susceptibility 
of COVID-19 infection for self and family and those 
who perceived COVID-19 pandemic if still persist will 
affect their daily life were significantly found associated 
with COVID-19 vaccine acceptance. So the perceived 
susceptibility to and seriousness of the COVID-19 
are recognized as a significant predictors of vaccine 
acceptance, similarly in France where health care staff 
involved in the care of COVID-19 patients and those 
individuals who perceived at risk of severe diseases were 
reported a higher chance of acquiescence of vaccination 
against COVID-19 [31, 38]. But a concern on the efficacy 
of the new COVID-19 vaccine may contribute to the 
low vaccine acceptance, so everyone probably needed 
a highly effective COVID-19 vaccine, however due to 
the fast generation of the vaccine, inadequate clinical 
trial, have limited effectiveness, which could lead to 
mistrust. Doubted safety, efficacy and effectiveness about 
COVID-19 were the main perceived barriers among the 
health care workers to uptake COVID-19 vaccine [38-40].

Variables

Intention to vaccinate 
against COVID-19

Chi square p aOR SE Sig 
95% CI

Definitely 
Yes No Lower Upper 

Attitude towards COVID-19 vaccines
Mistrust on benefits of COVID-19 vaccines
Low negative attitude 188 (46.65) 26 (6.5) 45.159 <0.001 5.205 0.263 <0.001 3.106 8.723
Intermediate negative 
attitude 100 (24.8) 77 (19) 1.614 0.813 0.556 0.328 7.937

High negative attitude 6 (1.5) 6 (1.5) Reference 
Safety concerns on COVID-19 vaccines
Low negative attitude 24 (5.95) 100 (24.8) 0.354 0.838 0.726 0.533 0.541 0.256 2.064
Intermediate negative 
attitude 100 (24.8) 809 (19.85) 0.685 0.548 0.490 0.234 2.005

High negative attitude 96 (23.82) 180 (44.66) Reference 
Preference for natural immunity 
Low negative attitude 188 (46.65) 141 (35) 6.412 0.041 1.376 0.311 0.305 0.748 2.534
Intermediate negative 
immunity 27 (6.7) 30 (7.44) 2.685 0.593 0.096 0.840 8.588

High negative attitude 5 (1.21) 12 (3) Reference 
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The study participants expressed a high confidence in the 
foreign made/imported COVID-19 vaccine and a higher 
preference was given to the foreign made COVID-19 
vaccines. As the efficacy for prevention of COVID-19 
after administration of 2 doses of Pfizer BNT162b2 was 
found 95% in the phase 3 clinical trial, so majority 
developed a trust in that vaccine [41].
The perceived benefits of obtaining a vaccination against 
COVID-19 was also found significantly found associated 
with definite intention for COVID-19 vaccination, however 
no predictive effects were not identified. External cues 
to action were found to be significant in the intention 
for getting vaccinated immediately, imparting adequate 
information through effective communication strategies 
and provision of transparent evidence of safety and efficacy 
of the vaccine from field trials will definitely improve the 
coverage of vaccination. In this study 75% reported they 
would more likely to accept the vaccine when the vaccine 
is taken by many in the public. So these findings imply that 
advertorials and testimonials of healthcare workers and 
significant persons in the society may serve as a cues to 
action to get adequate coverage for the vaccination.
Healthcare workers plays a key role in the vaccination 
behavior of the general public through the consultation, 
role modelling and providers of substantial information, 
that are contributing the decision to be vaccinated or 
not. Therefore, the low intention to inoculate COVID-19 
vaccine among the participants is significantly 
threatening, should be addressed immediately through 
effective communication strategies to solve the concerns 
and to improve the awareness, thereby we can ensure an 
adequate coverage among the population.
In this study the researchers specifically assessed the 
factors that predict the uncertainty or unwillingness 
to get vaccinated against COVID-19, so that specific 
interventions could be programmed among the target 
groups at the earliest. In this study the uncertain group 
consist of 38% which was a larger than the unwilling 
group (8%). This echoes findings from the national 
surveys in European and UK studies among the general 
public, so there is no significant difference found 
between the healthcare workers and general population 
[38, 42]. Notably, our research identified certain factors 
predict the unwillingness and uncertainty such as the 
age group 28-43, lower educational status, lack of 
trust on the government in addressing the pandemic, 
refusal of a recommended vaccine in the past. In this 
study gender was not regarded as a contributing factor 
for the vaccine hesitancy, but males were more likely 
to accept the Vaccine in Israel [27]. Having younger 
children indicated a negative association with accepting 
the COVID-19 vaccine.
So this means that appropriate public health campaign 
should be initiated to increasing the COVID-19 vaccine 
uptake, mainly focusing on the education and increasing 
trust on the efficacy and safety of the vaccination. 
Thus motivational communication campaigns targeted 
towards population at risk of vaccine hesitancy need 
to be urgently developed to combat mistrust in the 
vaccination and to improve the inoculation rates.

Limitations

Though we followed strict protocols to ensure the 
validity of the responses, the credibility of an online 
survey needs to be considered. In this study majority 
of the respondents were nurses, so the results could 
not be generalized to the other categories like 
hospital and sanitary assistants. Reaching to the large 
participants of different categories through social 
media and over a short period is difficult and the study 
was a cross-sectional in nature, so limiting inference 
for long term. In fact the sample in the study was 
not a representative nor certain specific sub groups 
within the population of health care workers. So a 
future intervention programs and its effectiveness 
should be addressed at the earliest on a priority basis. 
Compliance with second dose of vaccine needed to 
be addressed, many well-intentioned individual may 
be influenced by several factors and behaviors that 
prevent the recommended second stage.

Conclusion 

The low COVID-19 vaccination acceptance rates among 
the healthcare workers is a concern, this should be 
addressed immediately without any fail as this could 
threaten the adequate coverage of the vaccination 
among the general public too. When the communication 
inadequate, it can negatively influence the vaccination 
uptake, results in vaccine hesitancy. So developing 
a trust among the population through appropriate 
communication strategies are beneficial to decrease the 
decreased inoculation rates. 
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Introduction

Coronavirus disease (COVID-19) constituted unparalleled 
challenge to the humanity. WHO asserted COVID-19 as a 
public health emergency of international concern on 30th 
January 2020 and on 11th March 2020 it was announced 
pandemic. The pandemic has left an ineradicable mark 
impacting people’s life physically, mentally, socially and 
economically [1]. To break the chain of transmission 
people were commanded to stay at home by dictating a 
countrywide lockdown on 24th March 2020 which lasted 
for more than 8 weeks [2]. The lockdown prohibited people 
from moving out of their dwellings. Work from home 
culture was adopted and nearly all educational institutions 
were closed. Few reports dawned on ramifications of 
COVID-19 on oral health [3].
The fright of succumbing to COVID-19 heightened 
during pandemic and as a result many people might 
have delayed their routine dental care. The medications 
and therapies used for treating coronavirus disease 
might have affected oral health resulting in xerostomia, 
stomatitis and mouth ulcers because of impaired 
immune system  [3]. Since COVID-19 restricted 
physical movement this evolved in accumulation of 
dental problems for instance dental sensitivity, pain, 
bleeding from gums, onset of oral ulcers, salty sensation 
in mouth, oral malador, need for restoration, need of 

artificial prosthesis and need for removal of teeth [4]. 
Those affected with COVID-19 could be at danger of 
contracting oral lesions such as white-hairy tongue, 
necrotic lesions, reddish macules and haemorrhagic 
ulcerations. Further poor compromised oral hygiene 
may cause aspiration of bacteria in oral cavity leading in 
inflammation of respiratory tract [5]. The earlier notion 
of Health defined by WHO ‘Health being a state of 
complete physical, mental and social well being and not 
merely absence of disease or infirmity’ [6] has changed 
over the course of time, now health is intermingledwith 
general health and people’s quality of life (QOL) [7]. 
Now a robust approach has been conceived called Oral 
Health Related Quality of Life (OHRQOL) that estimates 
accordingly oral conditions influencing individual’s 
attitude and social functioning [6].
US Department of Health and Human Services defines 
OHRQOL as a multidimensional constructwhich 
ponders upon people’s comfort when eating, sleeping 
and engaging in social interaction; their pride; and their 
contentment with respect to their oral health. OHRQOL 
also deals with functional factors, psychological 
factors, social factors, and experience of pain [8, 9] 
Dental disturbances profoundly influence our social 
quality of life affecting mentally, emotionally and 
physically  [10-13] An estimated 3.5 billion people are 
believed to be disturbed due to oral disease. Untreated 
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Summary

Objective. The purpose of the study was to ascertain Oral Health 
Related Quality of Life (OHRQOL) and evaluate oralhygiene prac-
tices in patients visiting a dental institution during COVID-19 time.
Materials and methods. Face-to face interviews were conducted 
using a semi-structured close-ended questionnaire,assessing 
oral hygiene practices and self-reported oral problems perceived 
in last 6 months, using both Hindi and English version of Oral 
Health Impact Profile (OHIP-14) Questionnaire. Frequency dis-
tribution of oral hygiene practices were obtained, and Descrip-
tive statistics computed the scores of OHIP-14. Kruskal-wallis 
test and Independent t-test were used to match the association of 
OHIP-14 with demographic variables. Multiple linear regression 

analysis was utilized to compute the association of OHIP-14 with 
independent variables, age and gender.
Results. Subjective evaluation of OHRQOL (Oral Health 
Related Quality of Life) using OHIP-14 Porforma resulted in 
high score for physical pain and psychological discomfort but 
subjects expressed less discomfort in connection to functional 
limitation, physical disability, psychological discomfort, social 
disability and handicap domains of OHIP-14. With progres-
sive increase in age OHRQOL worsened. Females had poor 
OHRQOL, with significant difference as compared to males. 
Gender and marital status observed variance in OHIP-14 with 
statistically significant difference (P <0.000). 
Conclusion. More than two-third subjects preferred cleaning 
their teeth using toothbrush and toothpaste. Therefore, COVID-
19 consequently impacted OHRQOL of the general population.
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Oral disease induces pain, discomfort supplemented with 
severe periodontal disease [6]. The in-built reluctance to 
seek dental care due to COVID-19 scare and physical 
restrictions would have certainly influenced the 
OHRQOL [14]. Despite previous voluminous research 
done assessing OHRQOL in patients affected with dental 
disorders still fewer studies might have been initiated to 
assess the effect of COVID-19 pandemic on OHRQOL.
Thus, the motive of this study was to explore Oral Health 
Related Quality of Life and observance of oral hygiene 
practices in patients visiting dental OPD during COVID-19.

Materials and methods

Ethical clearance was obtained from Institutional Ethical 
Committee bearing protocol number (BDC/3110) dated 

2.11.2020 to conduct the cross-sectional study. The 
participants were interviewed face-to-face for OHRQOL, 
using Oral Health Impact Profile-14 questionnaire 
(OHIP-14) and oral hygiene practices were evaluated 
using a semi-structured questionnaire. OHIP-14 is based 
on theoretical model developed by the World Health 
Organization (WHO) and calculates social impact of 
oral disorders.
OHIP-14 focuses on 7 dimensions which consist of 
functional limitation, physical pain, psychological 
discomfort, physical disability, psychological disability, 
social disability and handicap. It gives more prominence 
to behavioural and psychological impact and is preferred 
in identifying psychological impact among individuals.
The Responses were obtained using 5-point likert 
scale. Scores ranged from 0 to 56 and were obtained 
by adding the ordinal values for the 14 items. Higher 
OHIP-14 scores coincides to poor OHRQOL and 
lesser scores predict better OHRQOL. For an expected 
population size of 29,911, the sample size of 391 was 
determined using online sample size calculator [15] 
with confidence level set at 0.95 and margin of error 
at 5%. Thus, 391 subjects reporting to OPD were 
enquired for OHRQOL and oral hygiene practices 
using close-ended questionnaire. The respondents were 
interviewed, how often they felt oral problems over past 
6 months using a validated English and Hindi version 
of OHIP-14. Reliability of OHIP scale was assessed 
before commencement with cronbach’s alpha value 
Ȑ  =  0.67 considered acceptable. Subjects who had at 
least 20 functional teeth were evaluated and completely 
edentulous subjects were excluded. 

Statistical Analysis
The data obtained was subjected to statistical analysis 
using SPSS Version 21.0 Armonk,NY:IBM Corp [16]. 
Descriptive statistics were computed for demographic 
variables and oral hygiene practices. Comparison of 
OHIP-14 in relation to age, gender and marital status 
was done using Kruskal-Wallis Test and Independent- 
t test. Chi-square test observed the association of 
oral hygiene practices with gender. Multiple linear 
regression analysis was conducted to substantiate 
the association between independent variables, such 
as gender and marital status with dependent variable 
(OHIP-14).

Tab. I. Distribution of Oral Hygiene Practices of OPD participants 
from North India (N = 391).

Type of Aid Used N (%)
Toothbrush 361 (92.3%)
Finger 17 (4.4%)
Treestick 11 (2.8%)
Interdental Brush 2 (0.5%)
Type of Material Used
Toothpaste 373 (95.4%)
Toothpowder 18 (4.6%)
Type of Toothpaste Used
Fluoridated 14 (3.6%)
Non- Fluoridated 1 (0.3%)
Donot know 376 (96.1%)
Material Used for Tongue Cleaning
Tongue Cleaner 257 (65.7%)
Toothbrush 93 (23.8%)
Finger 9 (2.3%)
Do not Clean 32 (8.2%)
Tongue Cleaning Duration
Daily 323 (82.6%)
Once a week 17 (4.3%)
Two times in a week 12 (3.1%)
Once a month 8 (2%)
Do not Clean 31 (7.9%)
Frequency of Brushing
Once a day 310 (79.3%)
Twice a day 80 (20.5%)
Greater than two times 1 (0.3%)
Cleaning of teeth during Day
Before Meals 310 (79.3%)
Before and after every meal 80 (20.5%)
After meals 1 (0.3%)
Brand and type of Toothpaste used
Fluoridated-(Colgate, Close-up) 261 (66.7%)
Non-fluoridated 81 (21%)
Desensitizing Toothpastes 31 (8.3%)
Unable to Recall 18 (4%)

* Fluoridated-(Colgate, Close-up); ** Non- Fluoridated-(Dabur Lal, Dant-
kantipatanjali, Vestige); *** Desensitizing Toothpastes-(Sensodyne &Sen-
sodent).

Tab. II. Mean response to sub-scales of Oral Health Impact Profile-
(OHIP-14) in OPD participants from North India.

OHIP Variables Mean (SD)
Functional Limitation 0.13 (0.75)
Physical Pain 3.53 (2.26)
Psychological Discomfort 1.21 (2.03)
Physical Disability 0.77 (1.75)
Psychological Disability 0.65 (1.63)
Social disability 0.85 (1.81)
Handicap 0.09 (0.70)
Total OHIP 7.41 (4.56)
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Results

Total of 391 subjects reporting in OPD were evaluated for 
oral hygiene practices and OHRQOL. The mean age was 
35.13 ± 2.49 years out of which 63.7% (249) were males 
and 36.3% (142) were females. More than two-third were 
in the habit of cleaning their teeth using toothbrush and 
toothpaste. Nevertheless, a small proportion of subjects 
used finger (4.4%), treestick (2.8%) and interdental brush 
(0.5%) for cleaning. Four-fifth of the participants were 
unable to comprehend between fluoridated and non-
fluoridated toothpaste. 82.6% maintained daily cleaning 
of their tongue and 79.3% practiced brushing their teeth 
before intake of meals. Practice of cleaning teeth, twice 
a day was observed in only 20.5% subjects. About a 
quarter of study subjects (29.3%) reported the use of 
desensitizing toothpaste and non-fluoridated toothpaste 
and greater than two-third of subjects (66.7%) trusted 

Colgate toothpaste for cleaning their teeth (Tab. I).
Out of the seven dimensions of OHIP-14 the subjects 
rated higher mean score for physical pain (3.53 ± 2.26) 
and psychological discomfort (1.21  ±  2.03) (Tab. II). 
However, less discomfort was perceived in relation to 
functional limitation, physical disability, psychological 
disability, social disability and handicap (Tab. III). The 
total OHIP-14 score ranged between 0 to 29. Females had 
higher mean OHIP-14 score (8.96 ± 5.57) in comparison 
with males (6.52 ± 3.60).
Females perceived more discomfort in OHRQOL when 
compared to males with significant differences seen in 
domains of psychological discomfort, physical disability, 
social disability and handicap. Similarly females 
beingmore conscious for their oral health, felt more tense 
because of problems with their teeth (P < 0.001).
Inter-group comparisongender wise observed significant 
difference in context to unsatisfactory diet and inability 
to consume meals. (Tab. IV).

Tab. III. Distribution of Responses to Oral Health Impact Profile (OHIP-14) among OPD Participants from North India (N = 391).

Items Responses
Mean (SD)

Never Hardly Ever Occasionally Fairly Often Very Often
Have you had trouble pronouncing 
any words because of problems with 
your teeth/mouth 

385 (98.4%) 3 (0.7%) 1 (0.3%) 1 (0.3%) 1 (0.3%) 0.03 (0.28)

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

371 (94.9%) 1 (0.3%) 16 (4.1%) 3 (0.7%) 0 (0%) 0.10 (0.47)

Have you had painful aching in your 
mouth because of problems with 
your teeth/mouth

89 (22.7%) 2 (0.5%) 180 (46.1%) 115 (29.4%) 5 (1.3%) 1.85 (1.11)

Have you found it uncomfortable to 
eat any food because of problems 
with your teeth/mouth

110 (28.2%) 3 (0.7%) 184 (47.1%) 88 (22.5%) 6 (1.5%) 1.68 (1.15)

Have you been self-conscious because 
of your teeth/mouth 270 (69.1%) 3 (0.7%) 88 (22.5%) 29 (7.4) 1 (0.3%) 0.69 (1.06)

Have you felt tense because of 
problems with your teeth/mouth 299 (76.5%) 2 (0.5%) 69 (17.6%) 20 (5.1%) 1 (0.3%) 0.52 (0.97)

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

333 (85.2%) 2 (0.5%) 44 (11.3%) 9 (2.3%) 3 (0.7%) 0.32 (0.82)

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

312 (79.8%) 1 (0.3%) 60 (15.4%) 15 (3.8%) 3 (0.7%) 0.45 (0.93)

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

326 (83.3%) 0 (0%) 44 (11.3%) 21 (5.4%) 0 (0%) 0.38 (0.88)

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

343 (87.7%) 0 (0%) 37 (9.5%) 10 (2.5%) 1 (0.3%) 0.27 (0.75)

Have you been a bit irritable because 
of problems with your teeth/ mouth 273 (69.8%) 1 (0.3%) 90 (23%) 25 (6.4%) 2 (0.5%) 0.67 (1.06)

Have you had difficulty doing your 
usual job because of problems with 
your teeth/mouth

340 (87%) 0 (0%) 41 (10.4%) 10 (2.6%) 0 (0%) 0.28 (0.75)

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

378 (96.8%) 2 (0.5%) 8 (2%) 3 (0.7%) 0 (0%) 0.06 (0.38)

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

386 (98.7%) 1 (0.3%) 2 (0.5%) 0 (0%) 2 (0.5%) 0.03 (0.32)
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Tab. IV. Gender association with Oral Health Impact Profile (OHIP-14) in OPD Participants from North India using Independent T Test.

Sr. No. OHIP-14 Male
Mean (SD)

Female
Mean (SD) T-value P-value

1
Have you had trouble pronouncing any 
words because of problems with your 
teeth/mouth 0.03 (0.25) 0.02 (0.33) 0.13 0.81

2
Have you felt that your sense of taste 
has worsened because of problems with 
your teeth/mouth 

0.10 (0.44) 0.10 (0.51) 0.05 0.95

3
Have you had painful aching in your 
mouth because of problems with your 
teeth/mouth

1.80 (1.08) 1.95 (1.17) -1.31 0.39

4.
Have you found it uncomfortable to eat 
any food because of problems with your 
teeth/mouth

1.59 (1.13) 1.85 (1.16) -2.17 0.22

5. Have you been self-conscious because of 
your teeth, mouth 0.64 (1.05) 0.77 (1.09) -1.176 0.09

6. Have you felt tense because of problems 
with your teeth, mouth 0.37 (0.82) 0.78 (1.14) -4.078 < 0.001

7.
Has your diet been unsatisfactory 
because of problems with your teeth, 
mouth

0.21 (0.63) 0.53 (1.05) -3.802 < 0.001

8. Have you had to interrupt meals because 
of problems with your teeth/mouth 0.37 (0.85) 0.59 (1.09) -2.181 < 0.001

9.
Have you found it difficult to relax 
because of problems with your teeth/
mouth

0.30 (0.78) 0.53 (1.02) -2.527 < 0.001

10.
Have you been a bit embarrassed 
because of problems with your teeth/ 
mouth

0.27 (0.75) 0.28 (0.76) -0.018 0.85

11. Have you been a bit irritable because of 
problems with your teeth/ mouth 0.49 (0.94) 0.99 (1.18) -4.582 < 0.001

12.
Have you had difficulty doing your usual 
job because of problems with your 
teeth/ mouth

0.25 (0.70) 0.33 (0.83) -1.021 0.03

13.
Have you that life in general was less 
satisfying because of problems with your 
teeth/ mouth

0.03 (0.23) 0.13 (0.56) -2.500 < 0.001

14.
Have you been totally unable to function 
because of problems with your teeth/ 
mouth

0.16 (0.25) 0.06 (0.41) -1.397 < 0.001

Total Total OHIP-14 6.52 (3.60) 8.96 (5.57) -5.247 < 0.001

Tab. V. Distribution of Oral Hygiene Practices of OPD participants from North India according to Gender using Chi-square test.

Type of Aid Used Male (N = 249) Female (N = 142) P-value
Toothbrush 233 (93.6%) 128 (90.2%)

0.08

Finger 5 (2%) 11 (7.7%)
Treestick 1 (0.4%) 0 (0%)
Toothbrush + Treestick 8 (3.2%) 2 (1.4%)
Toothbrush + Finger 1 (0.4%) 0 (0%)
Toothbrush + Interdental Brush 1 (0.4%) 1 (0.7%)
Type of Material Used Male (N = 249) Female (N = 142)

0.46Toothpaste 239 (95.9%) 134 (94.4%)
Toothpowder 10 (4.1%) 8 (5.6%)
Content of Toothpaste Used Male (N = 249) Female (N =1 42)

0.19
Do not Know 242 (97.2%) 134 (95%)
Fluoridated 6 (2.4%) 8 (5%)
Non-Fluoridated 1 (0.4%) 0 (0%)
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Tab. VI. Age-wise Comparison of Oral Health Impact Profile-14 (OHIP-14) in OPD participants from North India using Kruskal-Wallis Test.

OHIP-14 Age Groups Mean 
Rank Mean (SD) P-value

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

18-26 yrs 196.34

0.03 (0.28) 0.17

27-34 yrs 195.23
35-44 yrs 193.00
45-54 yrs 195.85
55-64 yrs 205.38
65-74 yrs 209.33

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

18-26 yrs 201.04

0.10 (0.47) 0.23

27-34 yrs 190.58
35-44 yrs 192.52
45-54 yrs 203.04
55-64 yrs 186.00
65-74 yrs 186.00

Have you had painful aching in your mouth because of problems with your teeth 
mouth

18-26 yrs 149.18

1.85 (1.11) 0.00

27-34 yrs 209.01
35-44 yrs 219.09
45-54 yrs 217.50
55-64 yrs 223.28
65-74 yrs 224.92

Have you found it uncomfortable to eat any food because of problems with your 
teeth mouth

18-26 yrs 152.66

1.68 (1.15) 0.00

27-34 yrs 201.05
35-44 yrs 207.53
45-54 yrs 218.69
55-64 yrs 293.44
65-74 yrs 236.00

Have you beenself-conscious of teeth because of problems with your teeth 
mouth

18-26 yrs 242.24

0.69 (1.06) 0.00

27-34 yrs 177.94
35-44 yrs 184.93
45-54 yrs 161.31
55-64 yrs 181.81
65-74 yrs 175.58

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

18-26 yrs 190.88

0.52 (0.97) 0.75

27-34 yrs 199.08
35-44 yrs 205.50
45-54 yrs 189.74
55-64 yrs 182.66
65-74 yrs 204.79

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

18-26 yrs 183.36

0.32 (0.82) 0.00

27-34 yrs 187.01
35-44 yrs 194.90
45-54 yrs 216.18
55-64 yrs 228.56
65-74 yrs 234.92

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

18-26 yrs 179.73

0.30 (0.81) 0.31

27-34 yrs 206.37
35-44 yrs 201.81
45-54 yrs 199.40
55-64 yrs 203.25
65-74 yrs 206.38

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

18-26 yrs 186.47

0.38 (0.88) 0.30

27-34 yrs 196.52
35-44 yrs 205.70
45-54 yrs 192.62
55-64 yrs 223.34
65-74 yrs 194.33

X
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Gender wise non-significant association was obtained 
in comparing usage of oral hygiene materials. However, 
males showed significant difference in relation to oral 
cleanliness aids used for cleaning their teeth (P < 0.08) 
(Tab. V).
Significant differences were drawn, age-wise in 
connection to physical pain and psychological discomfort 
(Tab. VI).
Symbolic association was reported in married subjects, 
when compared with unmarried subjects in relation to 
domains of physical pain (P < 0.001) and physical disability. 
Yet, unmarried subjects were more self-conscious and 
uncomfortable for their oral problems (Tab. VII).
On conducting multiple regression analysis both gender 
and marital status predicted OHIP-14 in a statistically 
significant manner F (2,388)  =  18.164, P  <  0.001 
R2 = 0.081 (Tab. VIII).

Discussion

The overall mean OHIP-14 Score 7.41  ±  4.56 was 
much lower in comparison to earlier studies measuring 
OHRQOL [10, 17-20] which could be associated with 
better awareness about oral health.Females under 
prioritized their oral health which could be because 
of more involvement in household work, dependence 

on spouses and laid back attitude towards seeking 
immediate treatment which was in disagreement with 
previous studies where females utilized oral care 
services [10,  18]. Similarly, females subjects in this 
studyreported poor OHRQL which could be linked with 
rural background, hormonal imbalances and systemic 
illnesses such as diabetes and heart disease which are 
known to affect oral health [21].
Almost 90% of subjects reported the use of toothpaste 
and toothbrush and this observation was in agreement 
with previous studies [22, 23], still 7.8% subjects relied 
on traditional practices such as tree stick and finger. 
One-third (8.3%) revealed the use of desensitizing 
toothpastes which was higher when compared to earlier 
evidence [22, 24] and the probable reason could be readily 
available OTC toothpastes and media promotion of 
desensitizing toothpastes. Only 4.6% study subjects were 
accustomed to cleaning their teeth using toothpowder 
which differed with earlier study [23] however, similar 
observation was noted in a study from central India [22]. 
Only 20.5% of subjects reported cleaning of their teeth 
twice a day and this low proportion was comparable to 
previous studies [22, 23].
High mean scores for physical pain and psychological 
discomfort were reported with consistent findings 
from earlier research [10, 19, 25] and gender based 
differences were in concordance with a study done in 

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

18-26 yrs 217.70

0.27 (0.75) 0.00

27-34 yrs 198.48
35-44 yrs 182.70
45-54 yrs 180.38
55-64 yrs 183.88
65-74 yrs 172.00

Have you been a bit irritable because of problems with your teeth mouth

18-26 yrs 184.69

0.67 (1.06) 0.63

27-34 yrs 199.86
35-44 yrs 198.99
45-54 yrs 207.65
55-64 yrs 186.22
65-74 yrs 202.63

Have you had difficulty doing your usual job because of problems with your teeth 
mouth

18-26 yrs 196.99

0.28 (0.75) 0.67

27-34 yrs 198.24
35-44 yrs 200.65
45-54 yrs 192.91
55-64 yrs 182.41
65-74 yrs 170.50

Have you felt life in general less satisfying because of problems with your teeth 
mouth

18-26 yrs 192.83

0.69 (0.38) 0.12

27-34 yrs 193.93
35-44 yrs 200.34
45-54 yrs 192.29
55-64 yrs 213.88
65-74 yrs 206.21

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

18-26 yrs 193.50

0.03 (0.32) 0.06

27-34 yrs 193.50
35-44 yrs 199.93
45-54 yrs 196.37
55-64 yrs 193.50
65-74 yrs 209.92
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similar setting  [18] but contradictory findings were 
seen in a study done on occupational workers [25]. 
Less than one-third of study subjects very often felt 
pain and discomfort on eating food, however, more 
than one-third subjects occasionally had pain in their 
mouth because of difficulty with their teeth/ mouth and 
this finding matched with previous studies  [18,  26]. 
Majority of the respondents never experienced their 
diet to be unsatisfactory. The subjects were very often 
less self-conscious about their oral problems and this 
observation was similar to previous studies [18, 20] but 
in disagreement with earlier research [17]. 

In spite of pandemic, very few subjects felt irritable, 
observed difficulty in doing their daily routine work and 
sensed life in general less satisfying which differed from 
observations drawn from earlier studies [10, 12, 20]. 
Nearly half of the subjects occasionally were unable 
to eat food because of difficulty with their teeth which 
could be associated with nutritional imbalance [12].
The advancing age increased the severity of OHRQOL 
as shown by increased scores more so in patients affected 
with systemic and co morbid conditions [17, 18, 25-27]. 
Elderly witnessed increased suffering associated with 
physical pain and psychological discomfort which 

Tab. VII. Relationship of Marital status with Oral Health Impact Profile (OHIP-14) in OPD participants from North India using Independent T Test.

Sr. No. OHIP-14
Marriedan = 256 

(65.5%)
Mean (SD)

Singleb n = 135 
(34.5%)

Mean (SD)
T-value P-value

1
Have you had trouble pronouncing any 
words because of problems with your teeth/ 
mouth 

0.03 (0.29) 0.02 (0.27) 0.05 0.95

2
Have you felt that your sense of Taste has 
Worsened because of problems with your 
teeth mouth 

0.08 (0.43) 0.14 (0.53) -1.010 0.31

3
Have you had painful aching in your mouth 
because of problems with your teeth/ 
mouth

2.12 (0.95) 1.34 (1.22) 6.970 < 0.001

4.
Have you found it uncomfortable to eat any 
food because of problems with your teeth/ 
mouth

1.96 (1.04) 1.16 (1.16) 6.899 < 0.001

5. Have you been self-conscious because of 
problems with your teeth/ mouth 0.42 (0.89) 1.20 (1.18) -7.287 < 0.001

6. Have you felt tense because of problems 
with your teeth/mouth 0.57 (1.02) 0.41 (0.84) 1.585 0.11

7. Has your diet been unsatisfactory because of 
problems with your teeth/mouth 0.42 (0.91) 0.15 (0.58) 3.073 < 0.001

8. Have you had to interrupt meals because of 
problems with your teeth/ ,mouth 0.52 (0.98) 0.31 (0.83) 2.103 0.03

9. Have you found it difficult to relax because 
of problems with your teeth/mouth 0.42 (0.94) 0.30 (0.76) 1.337 0.18

10. Have you been a bit embarrassed because of 
problems with your teeth/mouth 0.13 (0.53) 0.54 (1.00) -5.173 0.30

11. Have you been a bit irritable because of 
problems with your teeth/mouth 0.76 (1.11) 0.51 (0.94) 2.230 0.02

12.
Have you had difficulty doing your usual 
job because of problems with your teeth/ 
mouth

0.31 (0.78) 0.23 (0.68) 0.940 0.34

13.
Have you that life in general was less 
satisfying because of problems with your 
teeth/ mouth

0.08 (0.43) 0.04 (0.29) 0.907 0.36

14.
Have you been totally unable to function 
because of problems with your teeth/ 
mouth

0.05 (0.39) 0.00 (0.00) 1.483 0.13

Total Total OHIP-14 7.92 (4.77) 6.42 (3.98) 3.122 < 0.001
b Single (unmarried, widowed and divorced).

Tab. VIII. Multiple Linear Regression Analysis of Oral Health Impact Profile (OHIP-14) with marital status and gender in OPD participants from 
North India.

Parameters Coefficients(SE) t Sig. 95% CI
Constant 5.857 (.906) 6.463 < .001 4.075-7.639
Gender 2.412 (.461) 5.236 < .001 1.506-3.317
Marital Status -1.269 (.441) -2.878 .004 -2.135-.402

* Standard Error (SE).
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attributed to anxiety in undergoing dental treatment 
and fear for overall wellbeing during COVID-19 [20]. 
Notably the marital status influenced the OHRQOL 
which is line with earlier explorations [17, 19]. Gender 
and marital status observed significant variance in 
OHIP-14 and a similar association was predicted in a 
study done on occupational workers [23]. The inference 
that can be drawn from these points is that married 
people in general ignore their oral health and need to 
prioritize this aspect of their life.
Although patients oral problems accumulated during 
COVID-19 time but the extent and severity of their oral 
problems was not as much when compared with earlier 
studies assessing the OHRQOL [10, 17, 19, 26].

Limitations
Cross-sectional pattern of this study had certain 
constraints, such as the subjects might have experienced 
difficulty in recalling oral problems and this resulted in 
underestimation of oral problems. No correlation was 
conducted between OHRQOL and clinical parameters, 
for instance dental caries and periodontal disease. Social 
desirability bias could also be one of the contributing 
factor yielding low scores of OHIP-14, because the 
participants might have shown inhibition in discussing 
their oral health during COVID-19. We did not estimate 
the OHRQOL in subjects who were wearing artificial 
prosthesis and in those who were completely edentulous. 

Conclusion

COVID-19 instilled fear among the general public 
resulting in delayed approach to seek dental treatment 
which was responsible for physical pain and 
psychological discomfort in context to oral problems 
perceived by the patients. Therefore COVID-19 
pandemic may escalate oral health problems which if 
deferred may result in long-term implications on oral 
health of general population.
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Introduction

Novel coronavirus disease (COVID-19) has become 
a serious public health problem globally. About 17 
million people were infected and more the 3.5 million 
people lost their life due to COVID-19 [1]. Three main 
preventive measures: control the reservoir of infection, 
protect the susceptible host, and blocking the mode 
of transmission are the main keys to overcoming 
communicable diseases. The COVID-19 is noticed as 
a highly spreadable airborne disease and also appeared 
as out of control in many countries. Therefore, many 
states followed the protective measures as per the 
WHO’s recommendations: social/physical distancing, 
masking, hygiene/sanitizing, isolation for infected 
cases and quarantine for suspected cases  [1]. These 
measures are not enough to control the pandemic 
situation. On the other side, new variants of virus which 
have been identified in India and other countries makes 
the situation worst.
Nepal could not be an exception in this situation. The 
first case was detected in January 2020. With Nepali 
workers returning from India to their home town/village, 
the disease rapidly spread in all seven provinces and 
77 districts of Nepal. By the end of May 2021, more 
than half a million people were recorded with COVID 

infection and more than seven thousand people lost their 
lives which accounts for 1.28 percent of the case fatality 
rate (CFR)  [1]. Initially, the CFR was less than one 
percent but now it has appeared in an increasing trend 
which is making the government, public health experts 
and policymakers restless.
Observing such pandemic situation worldwide and 
as per the suggestion of WHO and public health 
experts, the Government of Nepal (GoN) imposed 
national level lockdown since 24th March 2020 and 
continued it 120 days up to 21st July 2020  [2, 3] 
2019 (COVID-19). The second wave of COVID-19 
pandemic in neighbouring countries is attributable to 
new variants of the virus, which are also responsible 
for the acceleration of the number of COVID cases 
in Nepal.   With the rapid spread of the deadly virus 
in different parts of the country, the GoN imposed 
lockdown II on 28th April in almost all districts and was 
continued for a long time. The lockdown affected the 
daily routines of the people. Day to day life of country 
people adversely affected resulting in mental stress, 
suicidal tendencies, food insecurity, extreme poverty, 
inequality and difficulties in social services delivery 
system [4]. The government has been making its effort 
to inform and motivate people to follow protective 
measures such as physical distancing, improving hand 
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Summary

Introduction. Corona virus disease (COVID-19) remains pan-
demic globally. Vaccination is considered one of the best means 
to control both morbidity and mortality of COVID-19. The study 
aims to find out the people’s acceptance and willingness to pay 
for it. 
Methods. The study used cross-sectional survey design. Data 
were collected using a survey questionnaire from 1072 respon-
dents (age 20-60 years) from 14 districts of Nepal. Socio-demo-
graphic characteristics of the respondents were independent and 
acceptance of vaccine was the dependent variable. 
Results. The study found that 84% of the respondents accepted 
the COVID vaccine. Only one out of six did not accept the COVID 
vaccine while 16% of the respondents stated that they would like 
to pay for the COVID vaccination. The average willingness to 
pay (WTP) for vaccination was NRs. 1053 (US$ 9) while median 
and mode remained the same NRs. 500. The middle age groups 

(30-49 years), respondents belonged to Madhesi, business people 
in terms of occupation and the respondents who had completed 
school level education had a higher acceptance rate than other 
categories. It was observed that place of residence in terms of 
provinces or districts, age group, caste/ethnicity, and educational 
level of the respondents were significantly associated with the 
acceptance of the COVID vaccine. Moreover, respondents resid-
ing from Lumbini Province, age group of 30-39 years, and hav-
ing secondary or higher education were noticed as more likely to 
accept the COVID vaccine than the respective compared groups.
Conclusion. Appropriate information, education and commu-
nication needs to disseminate to minimize the misinformation 
about the COVID and lack of trust in vaccine that may lead to low 
acceptance and poor WTP for vaccine. These findings could be 
considered while making COVID and the COVID vaccine-related 
interventions. 
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hygiene, wearing a facemask, avoiding crowded place, 
home quarantine and self-isolation through daily press 
meet and different mass media including radio and TV. 
People’s unwillingness or hesitation to get vaccinated 
against COVID-19 may be due to misinformation 
and contagious  [5]. Therefore, it needs time to time 
intervention for adequate and accurate information. 
The facts only cannot motivate people it needs 
mass campaigns to change or acceptance. Though 
vaccination could not be as a bullet to fight the COVID 
however vaccination and healthy behaviours, contact 
tracing with other combined efforts could eventually 
shrink the transmission of COVID [6]. 
Despite various efforts of the GoN and civil societies 
to curb the transmission of coronavirus infection, the 
situation could not be controlled. The situation not 
only affected the health of the people rather it affected 
the national economy, education and all other sectors. 
To date, no medicine is available to cure the diseases 
so preventive measures are key weapons to fight the 
disease pandemic. Therefore, only vaccination against 
COVID-19 is considered as a permanent solution 
to overcome the situation. However, there is much 
misinformation are also being spread. The misleading 
information could lead to mistrust, hesitancy, confusion 
and even rejection toward vaccination  [7]. The trend 
showed that the GoN has been allocating nearly two 
to three percent of the total national budget on average 
for the health sector in the recent decade. The budget 
may not be enough to buy the COVID vaccine for all 
Nepalese people. In such instances, people participation 
would be compensated for health financing for buying 
the vaccine. However, we could not find any study 
regarding people’s acceptance and willingness to pay for 
it in the context of Nepal. Therefore, the study aims to 
find out the people’s acceptance and willingness to pay 
for the COVID vaccine. 

Methods

Research design
The study used cross-sectional survey design.

Study setting and period
The study covered all seven provinces of Nepal. We 
choose purposively two districts from each province. 
Therefore 14 districts were covered in this study. 
Sunsari and Dhankuta from Province one; Saptari and 
Parsa from Province two; Kathmandu and Chitwan from 
Bagmati; Baglung and Kaski from Gandaki; Rupandehi 
and Banke from Lumbini; Surkhet and Dailekh from 
Karnali; and Kailali and Bhajhang from Suderpaschim 
Province were purposively selected  (Fig. 1). These 
districts were selected because the risk of COVID-19 was 
slightly higher compared to other districts in respective 
provinces. Fieldwork was started on 1st March 2021 and 
stopped on 27th April due to lockdown imposed by the 
GoN and local authorities. 

Study population
People aged between 20-60 years living in the selected 
districts was the study population. 

Sampling unit
Individuals of the household were the sampling unit. 
The ward of Rural Municipality (Gaupalika) and Urban 
Municipality (Nagarpalika) were the primary sampling 
unit (PSU) for the study. 

Sample size
The required sample size was calculated using the 
formula [8].
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Where, n = size required; t = 95% confidence interval 
for cluster sampling (2.045) instead of (z  =  1.96); 
p = estimated proportion of the variables = 0.5; q = 1– p, 
d = the degree of accuracy (d = 0.05), and Def = design 
effect = 3. The total sample accounted for 1255. After 
adjusting the non-response rate of 10 percent, then the 
sample size accounted for 1394 for 14 districts (99.9~100 
for each district), therefore, the required sample size 
reached 14*100 = 1400.

Sampling Technique
The multistage sampling technique was used in the 
process of selecting sampling units. In the first stage, 
14 districts from 7 provinces were purposively selected. 
In the second stage, one rural municipality and one 
municipality were selected purposively as applicable. In 
the third stage, two primary sampling units (two clusters/
wards) were randomly selected from each of selected 
rural/municipalities. A list of the adult population [20-
60 years] who were available at the cluster were listed. 
In the fourth stage, 25 households from each cluster/
PSU were randomly selected. 

Criteria for sample selection
Persons aged 20-60 years living in households of PSU 
were eligible for sample selection. Those persons who 
were willing to participate in the COVID survey were 
selected for the structured interview. Age less than 20 
or more than 60, and an individual who did not want 
to participate and the guests who came from other than 
sample districts were excluded. 

Data collection toll
The survey questionnaire was the tool for data collection.

Validity and reliability of the tool
The research tool was pretested in Kathmandu, Chitwan, 
Rupandehi, and Surkhet districts of Nepal. The final set 
of questionnaires was tested among 40 persons living 
in rural and urban areas which were not included in 
PSU. Cronbach’s alpha was calculated and found 0.754 
which was eligible to administrate [9]. A webinar-based 
discussion was conducted to revise the study tool. After 
conducting the pre-testing, we also consulted with 
statisticians then some questions are removed as well as 
added as per the field experience. 

Data collection techniques
After selecting the sample, filed enumerators stated about 
the objective of the study, voluntary participation, right 
to reject any time, data confidentiality and anonymity to 
the respondents. Consent was taken prior to the interview 
and then collected the data from the respondents at their 
home or the place where they felt comfort response such 
as field, workplace. Data were collected by using mobile 
technology through application software KoBo Toolbox. 
Though estimated the sample size was 1400 but the 
GoN imposed lockdown since 28th April 2021 in many 
districts. Then, we could not be able to collect the all 

Tab. I. Background characteristics of the respondents.

Variables Category % N

Province

Province 1 17.3 185
Province 2 15.0 161
Bagmati 16.6 178
Gandaki 10.9 117
Lumbini 17.5 188
Karnali 13.1 140

Sudur Pashchim 9.6 103

District

Sunsari 8.8 94
Dhankuta 8.5 91

Saptari 9.0 96
Parsa 6.1 65

Kathmandu 9.1 98
Chitwan 7.5 80
Baglung 5.2 56

Kaski 5.7 61
Rupandehi 8.9 95

Banke 8.7 93
Surkhet 7.6 81
Dailekh 5.5 59
Kailali 5.8 62

Bajhang 3.8 41

Place of residence
Urban/Town 29.5 316

Semi Urban/Small Town 26.3 282
Rural Areas 44.2 474

Age group

20-29 yrs 42.9 460
30-39 yrs 25.5 273
40-49 yrs 17.6 189

50 or more 14.0 150

Sex
Male 47.9 513

Female 51.7 554
Others .5 5

Caste/Ethnicity

Brahman/Chhetri/
Thakuri/Sanyasi 44.3 475

Advantaged Janajatis 6.3 68
Disadvantaged Janajatis 12.4 133

Madhesi 23.2 249
Muslim 3.1 33

Dalit 10.2 109
Others .5 5

Main occupation

Subsistence Agriculture 25.3 271
Cash crops/farming 7.9 85

Business 8.9 95
Service 26.5 284

Foreign Employment 3.2 34
Wage labour 8.5 91
Housewife 10.9 117

Other 8.9 95

Educational level

No education 8.7 93
Basic education 15.2 163

Secondary Education 40.4 433
Higher education 35.7 383

Size of the family
Up to 5 members 48.1 516
6 to 10 members 45.3 486

11 or more members 6.5 70

Type of family
Nuclear 58.5 627

Joint 41.5 445

Religion

Hindu 84.7 908
Buddhist 6.2 66

Islam 4.4 47
Christianity 2.5 27

Others 2.2 24

Chronic illness
No 77.1 827
Yes 22.9 245
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data as per the plan after the date. Altogether, responses 
from 1072 samples were recorded. So, the study yielded 
77 (actual 85%: 1072/1255) percent of response rate due 
to lockdown and COVID-19 pandemic situation.

Variables and measures
Socio-demographic characteristics of the respondents 
were independent, and acceptance and willingness 
to pay for the COVID vaccine were the dependent 
variables. Descriptive in terms of frequency and 
percentage, central tendency, and bivariate (chi-square 
test) analysis was performed to find out the association 
between the variables. For the statistical analysis, IBM 
SPSS statistics 20 was used. 

Potential Biases
This was a quantitative survey, there might be selection 
bias of respondents and recall bias of information. 
There might be confirmation bias from the researcher 
side in order to favour particular assumptions. The field 
enumerators were oriented about these biases and the 
ways of minimizing these biases during the orientation 
and training. Moreover, they were oriented about probing 
techniques to minimize recall and other biases. 

Ethical consideration
The study proposal was reviewed and approved by Nepal 
Health Research Council (NHRC) on 26th January 2021 
(# 649/2020). The study followed all research ethics 
guidelines made by NHRC. 

Results

Characteristics of the respondents
Though it was planned that a total of 200 respondents 
from each province. But due to the pandemic situation 
and the GoN and local authorities imposed lockdown 
we could not be able to collect the data after 28th 
April 2021. However, about 85 percent of the actual 
sample has been collected. Data were collected more 
than three-fourth of the total target sample. Of the 
total respondents, 44 percent were from rural areas 
and 30 percent from urban areas. The mean age of the 
respondent was 35 (�11.29 years and 43 percent of the 
total samples were from 20 to 29 years of age. The 
majority (52%) of the respondents were female and 
44 percent were from Brahmin, Chhetri, Dasnami and 
Thakuri. One-third of the respondents were involved 
in subsistence agriculture as the main occupation 
whereas 27 percent as in service. One out of ten (9%) 
of the respondents were illiterate but 36 percent had 
higher education degrees. Near to half (48%) of the 
respondents had up to five members in their family 
and 59 percent of the respondent were from nuclear 
families. 
A vast majority (85%) of the respondent were Hindu and 
23 percent of the respondents had some kind of chronic 
disease within family members. 

Acceptance of the COVID vaccine
A majority (84%) of the respondent expressed that 
they would accept the COVID-19 vaccine. Nearly half 
(46%, n  =  495) of the respondents indicated that they 
would accept vaccines if the vaccine was available 
at free of cost and only about 16 percent (n = 167) of 
the respondents stated that they would accept vaccines 
even if they have to pay. One fifth (21%, n = 228) of the 
respondents indicated that they will decide how much 
they want to pay after the vaccine is available.

Willingness to pay for COVID vaccine
Of the total respondents, only one out of six (16%) 
respondents wanted to pay for theCOVID vaccine. The 
mean willingness to pay (WTP) for the COVID vaccine 
was Nepali Rupees (NRs.) 1053 (US$ 9), median and 
mode of the WTP for the COVID vaccine was NRs. 
500 each where minimum NRs. 50 to maximum NRs. 
10,000. The WTP of the respondents for COVID vaccine 
was asymmetry nature. 

Association of socio-demographic 
characteristics and acceptance of COVID 
vaccine
Almost all (97%) of the respondents from Lumbini 
province expressed that they would accept the COVID 
vaccine followed by 90 percent from Province One, 88 
percent from Province Two, and only 69 percent of the 
respondents from Bagmati province would accept the 
vaccine which was the lowest acceptance among all 
provinces (p < 0.001). In the same way, the cent percent 
of the respondents from Rupandehi district accepted 
the COVID vaccine what was the highest acceptance 
whereas 59 percent of the respondents from Dailekh 
district stated that they would accept the COVID vaccine 
which was the lowest acceptance rate among the districts 
(p < 0.001). 
The acceptance rate of the vaccine was higher in the 
semi-urban areas (87%) compared to rural (85%) and 
urban (81%) areas. That means respondents from urban 
areas had a low acceptance rate for the COVID vaccine. 
Interestingly middle age group (30-49 years) had more 
acceptance rate which accounted for 88 to 89 percent 
compared to other age groups (80-83%) (p < 0.01). In 
the same way, female respondents had a comparatively 
low acceptance rate (84%) compared to other (85%). The 
respondents who were Madhesi had a higher acceptance 
rate (91%) of COVID vaccine compared to other caste 
groups (p < 0.001). Only 82 percent of the respondents 
from Muslim expressed that they would accept the 
COVID vaccine. Similarly, the respondents who were 
involved in business had a higher acceptance rate for 
vaccines which accounted for 92 percent whereas the 
respondents who were housewives had a low acceptance 
rate (73%) (p < 0.01). 
Ninety percent of the respondents who completed 
secondary level of education had a higher acceptance 
rate which accounted for 90 percent compared to the 
respondents who had no formal education (76%) and 
higher education (79%) (p < 0.001). Data showed that the 



D. ACHARYA ET AL.

E244

higher the number of family size higher the acceptance 
for the COVID vaccine. It was observed that there was 
no difference of the acceptance rate of vaccines between 
nuclear and joint families. In the same way, there were 
no significant differences for the COVID vaccine 
acceptance rate among the religious groups and the 
family of the respondents having the chronic disease(s) 
within the family member(s) or not. 

Multivariate analysis on socio-demographic 
characteristics and acceptance of COVID 
vaccine
Variables, that were found significant differences 
in bivariate analysis, were further analysed in the 
multivariate analysis except for districts. Before 
adjusting the variables in multivariate analysis some 
attributes were merged such as caste and occupation. In 
Model I, we presented the province and acceptance of 
the COVID vaccine, in Model II we adjusted age group 
and caste, and in Model III we adjusted occupation and 
education along with other variables. Nearly the same 
result was noticed in the tables but after adjusting the 
occupation and educational level of the respondent, the 
odds ratio of caste appeared in a fluctuated way. 
It was noticed that the respondents from Bagmati 
province appeared 72% less likely to accept the COVID 
vaccine compared to the respondents from Province one 
(OR = 0.28, 95% CI: 0.15-0.52). In the same way, the 
respondents from Karnali Province noticed 59% less 
likely to accept the COVID vaccine compared to the 
respondents from Province one (OR  =  0.41, 95%  CI: 
0.21-0.77). But, the respondents from Lumbini Province 
were observed almost 5.2 times more likely to accept 
the COVID vaccine compared to the respondents from 
Province one (OR = 5.20, 95%CI: 1.84-14.70).
The middle age group (30-39 years and 40-49 years) 
appeared 1.8 to 2.0 times more likely to accept the 
COVID vaccine compared to the age group of 20-29 
years respectively (OR = 2.03, 95% CI: 1.26-3.27, and 
OR  =  1.84, 95%  CI: 1.04-3.25). In the same way, the 
respondents having secondary and higher education 
were noticed as more likely to accept the COVID 
vaccine compared to the respondents who had no 
education respectively (OR = 3.64, 95% CI: 1.78-7.42, 
and OR = 2.34, 95% CI: 1.14-4.89).

Discussion

The study found that a vast majority of the respondents 
accepted the COVID vaccine. Only one out of six did not 
accept the COVID vaccine while the same percentage 
of the respondents would like to pay for COVID 
vaccination. The average WTP for vaccination was NRs. 
1053 (US$ 9) and median and mode of WTP remained 
the same NRs. 500. However, the range of WTP was 
NRs. 50-10,000. A high acceptance rate was found in 
Lumbini and a low acceptance rate was observed in 
Bagmati province. In the same way, a high acceptance 
rate was recorded in Rupandehi and a low in Dailekh 

district. The middle age groups (30-49 years of age) had 
a higher acceptance rate of vaccination. Respondents 
who belonged to Madhesi and business people in terms 
of occupation had a higher acceptance rate than other 
related groups. The respondents who had completed 
school level education had a higher acceptance rate 
than others categories. The study revealed that place of 
residence in terms of provinces or districts, age group, 
caste/ethnicity, and educational level of the respondents 
were significantly associated with the acceptance of 
the COVID vaccine. Similarly, respondents from the 
Lumbini Province, the middle year of age 30-49 years, 
and secondary or higher education were noticed as more 
likely to accept the COVID vaccine compared to their 
respective attributes. 
An e-survey conducted in Turkey showed that near to 
half (49.7%) of the respondents stated that they would 
be vaccinated [10] which was similar (42% acceptance 
rate ) to the study from Russia  [11]. Another study 
from France showed 77 percent of the respondents who 
were health workers would like to accept the COVID 
vaccination  [12] which was lower than this study. 
The study further showed that gender, age and type 
of occupation were significantly associated with the 
acceptance of the COVID vaccine that was somehow 
similar result with the study [12]. In the initial days for 
the COVID vaccine, there was mistrust and hesitation 
to accept or be willing to participate in the vaccine trial. 
Nearly two-third (64-69%) of the respondents from 
China accepted for willingness for COVID vaccine 
trial [13,14] this paper aimed to describe the prevalence 
and correlates of willingness to participate in COVID-19 
vaccine trials among university students in China. A cross-
sectional survey with 1912 Chinese university students 
was conducted during March and April 2020. Bivariate 
and multivariate analyses were performed to identify 
variables associated with willingness to participate. The 
majority of participants (64.01%] similar to the study 
from Japan  [15]. Nearly the same result was observed 
in the United States (US). Socio-demographic variables 
such as age, sex, ethnicity, education and income status 
were significantly associated with the intention to accept 
the COVID vaccine [16]. However, a systematic review 
showed that sex (female), age (younger), low social 
status (low economic and educational level), and caste 
(ethnic minority) were significantly associated with less 
likely to accept the CoViD vaccine [17].
The acceptance rate of the COVID vaccine was noticed 
to vary within a time interval. A longitudinal study 
conducted in the US showed that there was 71 percent 
vaccine acceptance rate was observed in April while it 
was declined to 54 percent in October 2020 [18]. So, the 
acceptance rate might be influenced not only by socio-
demographic characteristics but also by the time interval. 
A prior study conducted in United Kingdoms showed 
that low socio-economic status, women and ethnic 
minorities appeared less likely to accept the COVID 
vaccine. Near to two-third (63.5%) of the respondents 
would like to accept the vaccine whereas about one fourth 
(22.5%) were unsure and 14 percent would like to reject 
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the vaccine  [19]. A similar observation was found in 
Philadelphia that showed acceptance rate was 74 percent, 
26 percent were unsure and 10 percent did not plan to the 
vaccine [20]. The prior study from France supports that 
gender, age and low education level were associated with 
the acceptance of the COVID vaccine [21]. The majority 
(64%) of the respondents from China expressed they 
would accept vaccines however lower socio-economic 
status and females were more likely to accept the COVID 
vaccine  [22] which was somehow different from this 
study. 
Surprisingly, near to half (46%) of the respondents 
from Egypt had hesitancy towards the COVID vaccine. 
Moreover, six percent each form respondents would like 
to accept as well as a reject [23]. Two-third (66%) and 
14 percent of the respondents from the US would like to 
accept and reject the COVID vaccine respectively [24] 
which was near to similar with the study. More than half 
(56%) had a vaccine acceptance rate whereas the upper-
income category(rich) had a higher chance to accept 
and health workers were appeared less likely to accept 
vaccines in the Democratic Republic of Congo  [25]. 
Acceptance of COVID vaccine varies in time and place 
overall vaccine hesitancy rate appeared 9 to 43 percent 
in France  [26]. A systematic reviews showed that the 
acceptance rate was varied from 28 to 78 percent in 33 
different countries [27].

Limitations
We selected the districts purposively as per the 
magnitude of the problem so there may be selection 
bias. Similarly, response and recall biases may persist 
since we collected the data from the respondents in a 
single and first visit. Moreover, the cross-sectional study 
might not show the cause and effect relationship among 
the variables. Therefore, a mixed or multi-methods 
approach with wider perspectives would be better to 
study for acceptance and WTP for the COVID vaccine 
in near future.

Conclusion

A vast majority (8 out of 10) of the respondents accepted 
the COVID vaccine however only one out of six will pay 
for vaccination. Of the respondents, 16 percent did not 
accept the vaccine. Moreover, the average willingness 
to pay for the COVID vaccine was NRs. 1053 (US$ 9). 
These findings show that people do not want to pay but 
they would like to be vaccinated free of cost. Since the 
vaccination is in the initial phase globally. People may 
have misinformation and a lack of trust in it. Generally, 
negative information can spread faster than a positive 
message. Socio-demographic characteristics such as 
place of residence in terms of province and districts, age 
group of people, caste/ethnicity, occupation, educational 
level are significantly associated with the acceptance 
of the COVID vaccine. But, residence setting (in terms 
of Province and districts), age group, and educational 
status of the respondents were significant predictors for 
the acceptance of the COVID vaccine. The policymakers 
and stakeholders should take these findings into account 
while making COVID vaccine-related planning and 
intervention. Proper dissemination is required to 
minimize the COVID related misinformation and lack 
of trust in the COVID vaccine that would lead to higher 
acceptance and WTP for the vaccine. 
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Tab. II. Acceptance of CoViD-19 vaccine.

Variable Category N %

Acceptance of 
vaccine

No 169 15.8
Yes 903 84.2

Accepted if 
(n = 903)

Available at free of cost 495 54.8
Would pay if available 167 18.5

Will decide after vaccine 
available 228 25.2

Others 13 1.4

Tab. III. Willingness to pay for COVID vaccine.

Amount in NRs. N % Mean Median Mode SD Minimum Maximum Range
Up to 500 105 63
501 to 1000 30 18 1053 500 500 1761 50 10000 9950
More than 1000 32 19
Total 167 100

NRs: Nepalese Rupee [NRs 117.04 = 1 US$].
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Tab. IV. Association of socio-demographic characteristics and acceptance of COVID vaccine.

Variables Category
Acceptance of COVID-19 vaccine

No Yes r2 l

N % N %

Province

Province 1 19 10.3 166 89.7 74.470 < 0.001
Province 2 20 12.4 141 87.6
Bagmati 55 30.9 123 69.1
Gandaki 17 14.5 100 85.5
Lumbini 5 2.7 183 97.3
Karnali 38 27.1 102 72.9
Sudur Pashchim 15 14.6 88 85.4

District

Sunsari 5 5.3 89 94.7 107.339 < 0.001
Dhankuta 14 15.4 77 84.6
Saptari 13 13.5 83 86.5
Parsa 7 10.8 58 89.2
Kathmandu 28 28.6 70 71.4
Chitwan 27 33.8 53 66.3
Baglung 1 1.8 55 98.2
Kaski 16 26.2 45 73.8
Rupandehi 95 100.0
Banke 5 5.4 88 94.6
Surkhet 14 17.3 67 82.7
Dailekh 24 40.7 35 59.3
Kailali 9 14.5 53 85.5
Bajhang 6 14.6 35 85.4

Place of residence
Urban/Town 61 19.3 255 80.7 4.686 0.096
Semi Urban/Small Town 37 13.1 245 86.9
Rural Areas 71 15.0 403 85.0

Age group

20-29 yrs 90 19.6 370 80.4 11.699 0.008
30-39 yrs 31 11.4 242 88.6
40-49 yrs 22 11.6 167 88.4
50 or more 26 17.3 124 82.7

Sex
Female 90 16.2 464 83.8 0.199 0.655
Others 79 15.3 439 84.7

Caste

Brahman/Chhetri/
Thakuri/Sanyasi 97 20.4 378 79.6 21.799 0.001

Advantaged Janajatis 10 14.7 58 85.3
Disadvantaged Janajatis 13 9.8 120 90.2
Madhesi 23 9.2 226 90.8
Muslim 6 18.2 27 81.8
Dalit 18 16.5 91 83.5
Others 2 40.0 3 60.0

Main occupation

Subsistence Agriculture 43 15.9 228 84.1 18.890 0.009
Cash crops/farming 14 16.5 71 83.5
Business 8 8.4 87 91.6
Service 36 12.7 248 87.3
Foreign Employment 7 20.6 27 79.4
Wage labour 16 17.6 75 82.4
Housewife 32 27.4 85 72.6
Other 13 13.7 82 86.3

Educational level

No education 22 23.7 71 76.3 21.972 < 0.001
Basic education 22 13.5 141 86.5
Secondary Education 45 10.4 388 89.6
Higher education 80 20.9 303 79.1

Size of the family
Up to 5 members 84 16.3 432 83.7 0.554 0.758
6 to 10 members 76 15.6 410 84.4
11 or more members 9 12.9 61 87.1

Type of family
Nuclear 98 15.6 529 84.4 0.021 0.886
Joint 71 16.0 374 84.0

Religion

Hindu 135 14.9 773 85.1 4.573 0.334
Buddhist 14 21.2 52 78.8
Islam 11 23.4 36 76.6
Christianity 4 14.8 23 85.2
Others 5 20.8 19 79.2

Chronic illness
No 128 15.5 699 84.5 0.225 0.635
Yes 41 16.7 204 83.3

Note: Bold face of p-value indicates statistically significant.
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Appendix I 
 

Questionnaire 
COVID-19 Behavioural Survey 2020 

 
 
 

Section I: Respondents' Background Information 
 
Q101 Where do you live?  

1.Province   
2. Province   
3. Province    
4. Province    
5. Province   
6. Province   
7. Province    

 
Q102 What is your district name 

1. Sunasari   
2. Dhankuta   
3. Saptari   
4. Parsa  
5. Kathmandu   
6. Chitwan   
7. Baglung   
8. Kaski  
9. Rupandehi   
10. Banke   
11. Surkhet   
12. Dailekh  
13. Kailali   
14. Bajhang  

 
Q103 Where do you live?  

1. Urban/Town  
2. Semi Urban/Small Town 
3. Rural Areas 

 
Q104 What is your age? ............... Years  
 
Q105 What is your sex?  

1. Male   
2. Female   
3. Others  

 
Q106 What is your caste/ethnicity? 

1. Brahman/Chhetri/Thakuri/Sanyais  
2. Advantaged Janajati 
3. Disadvantaged Janajati  
4. Madhesi  
5. Muslim  
6. Dalit  
7. Others  
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Q107 What is your main occupation  
1. Subsistence Agriculture 
2. Cash crops/farming 
3. Retail shop/business/Hotel 
4. Teacher/Government/Non-Government/Private Company Employee 
5. Foreign Employment 
6. Wage labour  
7. Housewife  
8. Other............... 

 
Q108 What is your level of education ............... 
 
Q109 How many people are there in your family? ............... Persons 
 
Q110 Type of your family?  

1. Nuclear   
2. Joint  

 
Q111 Which religions do you follow?  

1. Hindu   
2. Buddhist   
3. Islam   
4. Christianity    
5. Others  

 
Q112 Do you have any family member with chronic diseases who needs to take regular medicine? 

1. Yes  
0. No 

 
Q112.1 If yes which disease related? (Multiple Response) 

1. Cancer   
2. Heart related diseases    
3. COPD      
4. Arthritis/Joint Related      
5. Gastritis   
6. Diabetes     
7. Kidney related .    
8. Uric Acid   
9. Mental related  
10. Thyroid related      
11. Others………. Specify…......... 

 
Q113 Has anyone of your family recently returned to home from India or foreign country or corona epidemic area? 

1 Yes  
0. No 

 
Q114 Have you recently returned to home from foreign country or India? 

1. Yes  
0. No 

 
Q115 If Yes, did you stay in quarantine? 

1. Yes, Quarantine center  
2. Yes, Home Quarantine  
3. No 

�
�
�
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Section II: COVID-19 Communication and Knowledge/Awareness 
 
Q201 Have your heard of coronavirus disease (COVID-19)? 

1. Yes  
0. No 

 
Q202 Have you heard or seen any messages related to coronavirus disease within a last month? 

1. Yes  
0. No 
 

Q203 What is your sources of information/message about coronavirus disease? 
   Always Often Rarely Never 
1 Radio/FM        
2 TV     

3 Facebook and social media     

4 Online media     
5 Telephone ringtone     
6 Daily newspaper, posters and other printed media      

7 Gov, Health Minister and NHEICC Website      

8 Doctor, Nurses and health service providers      

9 Teachers      

10 Local Leaders      

11 Social and Development Workers      

12 Family members and friends     
13 Police and Security Personnnel      

 
Q204 It is difficult to decide which information I receive about the coronavirus is real, fake, or just rumors 

1. Agree  
2. Disagree  
3. Unknown  

 
Q205 What is your most trusted source of information about coronavirus disease? 

Radio   
TV   
Newspaper  
Poster Pamphlet/Display Board    
Teachers  
Doctor/Health Worker    
Political Leader   
FCHV    
Relative   
Neighbour  
Family Member    
Friends  
Social/Online Media    
Others  
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Q206 Based on your responses to COVID-19 communication and media, what do you think of the following statements?  
SN Statements Agree  Disagree  Not sure/No idea  
01 Different media have increased public awareness and concern over 

coronavirus disease  
   

02 The information in the media are adequate to motivate people to follow 
protective behaviour/government recommendations  

   

03 I am still in confusion about prevention and treatment of coronavirus 
diseases due to socio-culturally inappropriate language and terms used by 
media and government press meet  

   

04 Biased information of media has increased stigma and discrimination 
against people infected with coronavirus 

   

05 Media is helping us to fight against coronavirus disease by creating 
awareness 

   

 
Q207 How do you feel about coronavirus disease?  

1. Very Fearful  
2. Fearful  
3. Not fearful   
4. Fearful but optimistic  

 
Q208 How much are you worried about getting coronavirus disease yourself?  

1. Very worried  
2. Moderately worried  
3. Not worried  

 
Q209 How does coronavirus spread among people?  

1. Through air  
2. Through vegetables, fruits and other goods coming from epidemic area  
3. Contact or close contact with infected persons  
4. Respiratory droplets of infected persons  
5. While touching surfaces around infected persons and things used/touched by infected persons 
6. No/No responses  

 
Q210 Can you tell me symptoms of coronavirus disease?  

1. Fever  
2. Headache  
3. Dry cough  
4. Running stuffy nose  
5. Sore throat 
6. Loss of smell and taste   
7. Tiredness  
8. Diarrhea  
9. Shortness of breath  
10. No symptoms  
11. No/ No responses  

 
Q211 Perceived Invulnerability  

SN  Strongly 
Disagree 

Disagree Not sure Agree Strongly 
Agree 

1 I am less likely than most people 
to get COVID-19  

     

2 People like me don’t get COVID-
19  

     

3 My body could fight off COVID-
19 infection  

     

4 There is little chance that I could 
get or spread COVID-19 from 
what I do in my everyday life  
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Q212 Perceived Susceptibility
SN Strongly

Disagree
Disagree Not sure Agree Strongly

Agree
1 I am likely to be infected with

corona virus
2 My family members are likely to

be infected with corona virus
3 People coming from India or

foreign and persons close contact
with them are more likely to be
infected with corona virus

4 I will be infected with corona if I
visit visit family members of
infected persons

5 Corona virus can easily transmit in
crowded place

Q213 Perceived Severity
SN Statement Strongly

Disagree
Disagree Not sure Agree Strongly

Agree
1 I may die if get infected with

coronavirus
2 Corona is fetal and danger disease
3 It makes serious illness only older,

weak and already ill persons
4 Young and healthy people are less

likely to be ill even if they get
infected

5 If I were infected with corona
virus, I will recovery without
treatment

Q214 Perceived Barriers
SN Statement Strongly

Disagree
Disagree Not sure Agree Strongly

Agree
1 I cannot wash hand with soap frequently

due to lack of hand washing facilities
2 I cannot use hand sanitizer regularly
3 I cannot use facemask properly and

regularly
4 My family cannot afford to buy

sanitizer and facemask all family
members

5 I cannot maintain physical distance in
market and work place

6 Always forget about hand hygiene,
physical distance and covering nose and
mouth

Q215 Perceived Benefits
SN Statements Strongly

Disagree
Disagree Not sure Agree Strongly

Agree
1 Hand hygiene (frequent hand 

washing/frequent use of sanitizer) will protect 
me completely from coronavirus infection 

2 I feel safe from infection by cleaning hands 
and wearing mask

3 Physical distancing protects from corona 
infection

4 Feel safe from infection by applying societal 
spacing
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Q216 Perceived Self-Efficacy
SN Statements Strongly

Disagree
Disagree Not sure Agree

1 I will eat healthy diet to prevent the
coronavirus infection

2 I can wash hand frequently to prevent
the coronavirus infection

3 I can prevent myself from coronavirus
infection by applying protective
measures/guidelines

4 I will not go outside home/crowded area
unless I have essential/urgent work

5 I can use facemask properly while going
to market/crowded area

6 I will maintain physical distance while
going to market/bank and workplace

Perceive level of effectiveness

Q217 How effective do you think washing your hands more frequently would be in preventing the disease?
0. Do not know
2. Not at all effective
3. A little effective
4. Moderately effective
5. Very effective

Q218 How effective do you think wearing a face mask would be in preventing disease?
0. Do not know
2. Not at all effective 
3. A little effective
4. Moderately effective
5. Very effective

Q219 How effective do you think isolating yourself from others/social distancing would be in preventing disease? 
0. Do not know
2. Not at all effective
3. A little effective
4. Moderately effective
5. Very effective

Q220 Perceptions on Quarantine
SN Statement Agree Disagree Not sure/No idea
1 Home quarantine/isolation for suspected case is essential to prevent spread of

coronavirus
2 Home isolation of infected cases/suspected cases can help to prevent the spread of

the disease
3 All the people coming from India/Abroad should be kept in quarantine for 14 days
4 Existing quarantine center cannot control the spread of coronavirus infection due to

poor management

Q221 Intention to take precautionary action
SN Statement Strongly

Disagree
Disagree Not sure Agree Strongly Agree

1 I intend to practice social/physical distancing 
2 I intend to wash my hands frequently
3 I intend to buy and wear a surgical mask 
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Section III: Protective Behaviour 
 
Q301 Do you wash hand with soap and water daily?  

1. Yes  
0. No  

 
Q302 When do you wash hand with soap and water?  

1. Before meal  
2. After using toilet  
3. After touching surface, materials or public transportation touched or used by others  
4. After returning home from outside/market/workplace  
5. After touching animal/pets  
6. After caring sick persons or visiting clinic/hospital  

 
Q303 How many times do you wash your hands with soap and water in a day?  
 
Q304 Do you wash your hands more frequently than usual?  

1. Yes  
0. No 

 
Q305 What problem are you facing to wash hand with soap frequently?  

1. Hand washing facilities are not available outside home/public place/workplace  
2. Soap is not always available at hand washing place 
2. Lack of money to buy soap  
3. No need to wash unless there is visible dirt on hands  
4. It is not convenient to wash hand frequently  

 
Q306 How often do you use face mask while going outside home?  

1. Always 
2. Often  
3. Rarely  
4. Never 

 
Q307 How often do you cover your nose and mouth while coughing and sneezing?  

1. Always  
2. Often  
3. Rarely   
4. Never  

 
Q308 How often do you use hand sanitizer? 

1. Always  
2. Often  
3. Rarely  
4. Never  

 
Q309 How often do you maintain physical distance of one meter in public and work place?  

1. Always  
2. Often  
3. Rarely  
4. Never  

 
Q310 What measuring are you currently taking to protect yourself from coronavirus infection? 

1. Washing hands more frequently  
2. Using hand sanitizer  
3. Wearing face mask  
4. Avoiding touching eyes, nose and mouth with hand/fingers  
5. Using disinfectant to clean surface of house/room 
6. Giving more attention to cleanliness  
7. Avoiding crowed place/large gathering  
8. Maintaining physical distance  
9. Avoiding close contact with suspected persons or persons having flu like symptoms  
10. Avoiding/reducing travel by public transportation  
11. Eating balanced and healthy diets  
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��� Drinking hot water daily
��� Using herbal drinking 

Q311 What will you do if you experience some symptoms of coronavirus disease in future?
1. Continue my work
2. Stay at home and isolate myself to protect others
3. Not tell anybody about it to avoid discrimination/stigma
4. Report my condition to the nearest healthcare provider/health facility
5. Drink hot water/turmeric water
6. Use herbal drink
7. Do not know

Q312 Had any of your family member suffered coronavirus disease?
1. Yes, conformed by test
2. Yes, suspected
3. No

Q313 Have you ever infected with coronavirus disease??
1. Yes, conformed by test
2. Yes, suspected
3. No

Section IV: Intention towards vaccine

Q314 Do you want to use/inject vaccine if available?
1. Yes
2. No

Q315 If yes, in which condition would you take vaccine?
1. if available at free of cost
2. I would pay if available
3. I will decide after vaccine available
4. Others…

Q316 How much rupees do you want to pay for vaccine against COVID-19? Amount in (Nepali Rupee per individual)
…….
Name of Enumerator………….

12. Drinking hot water daily  
13. Using herbal drinking ( 

 
Q311 What will you do if you experience some symptoms of coronavirus disease in future?  

1. Continue my work  
2. Stay at home and isolate myself to protect others  
3. Not tell anybody about it to avoid discrimination/stigma 
4. Report my condition to the nearest healthcare provider/health facility  
5. Drink hot water/turmeric water  
6. Use herbal drink  
7. Do not know  

 
Q312 Had any of your family member suffered coronavirus disease?  

1. Yes, conformed by test  
2. Yes, suspected  
3. No  

 
Q313 Have you ever infected with coronavirus disease??  

1. Yes, conformed by test  
2. Yes, suspected  
3. No 

 
Section IV: Intention towards vaccine 
 
Q314 Do you want to use/inject vaccine if available? 

1. Yes�
2. No  

 
Q315 If yes, in which condition would you take vaccine?  

1. if available at free of cost 
2. I would pay if available 
3. I will decide after vaccine available  
4. Others… 

 
Q316 How much rupees do you want to pay for vaccine against COVID-19? Amount in (Nepali Rupee per individual)  
……. 
Name of Enumerator …………. 
�
 



J PREV MED HYG 2022; 63: E257-E269

E257https://doi.org/10.15167/2421-4248/jpmh2022.63.2.2320

 OPEN ACCESS   

Introduction

Vaccine hesitancy: definition, causes and consequences
Vaccine hesitancy, defined as the delay, refusal, or 
distrust of vaccinations, had been classified by the World 
Health Organization (WHO) as one of the top ten threats 
to global health even before the COVID-19 pandemic 
brought the subject of immunisation to the frontpage 
of worldwide news outlets [1]. Far from being a recent 
phenomenon, scepticism and hostility have accompanied 
the practice of artificial immunisation even prior to the 
administration of the first vaccine in 1796 by Edward 
Jenner [2]. It is worth noting that vaccine hesitancy rarely 
presents itself as a dichotomy between full acceptance 
and full refusal. In most cases, hesitancy represents a 
continuum whereby hesitant individuals do not oppose 
all vaccinations unconditionally, but rather accept some 
vaccinations while refusing or delaying others [3]. The 
multifaceted nature of vaccine hesitancy is underpinned 
by an equally complex combination of causative factors. 
Understanding why individuals hesitate or refuse to 
vaccinate themselves and their children is crucial 
towards helping policymakers and healthcare workers 
(HCW) deploy mitigation strategies  [4]. Towards this 
endeavour, the WHO Strategic Advisory Group of 
Experts (SAGE) developed two keystone theoretical 
frameworks, namely the Complacency, Convenience 
and Confidence (“3Cs”) model and the Determinants 

of Vaccine Hesitancy Matrix  [5]. In the 3Cs model, 
confidence is defined as trust in the effectiveness 
and safety of the vaccines, as well as the healthcare 
system and personnel that promote and deliver them. 
Complacency refers to the risks posed by specific 
vaccine-preventable diseases (VPD) being perceived as 
low and therefore not worth the risk/hassle associated 
with the vaccination. Convenience encompasses the 
factors relating to the availability, affordability, and 
accessibility of vaccinations. The Determinants of 
Vaccine Hesitancy Matrix provides a more complex 
framework to categorise the factors and influences that 
lead to vaccine hesitancy, arranging them into three 
broad categories: contextual influences, individual and 
group influences, and vaccine-specific issues. As high 
levels of vaccine coverage are crucial in maintaining 
herd immunity within a population, vaccine hesitancy 
and refusal have been linked to the re-emergence and 
diffusion of vaccine-preventable diseases (VPD). 
Historically, events leading to a decrease in vaccine 
confidence and uptake have resulted in VPD outbreaks in 
the following period. For example, a case report published 
in 1974 suggested a causative link between the DPT 
(diphtheria, pertussis, tetanus) vaccine and the onset of 
neurological damage in 36 children [6]. Although those 
findings were subsequently disproved due to inadequate 
experimental design and small sample size of the report, 
the controversy led to a decrease in DPT vaccination 
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Summary

Introduction. The distrust, delay and refusal of vaccinations rep-
resent serious threats to global public health. As demonstrated 
by the dramatic worldwide impact of the COVID-19 pandemic, 
adequate vaccine coverage against infectious diseases is essential 
towards the preservation and function of virtually every aspect 
of our society. While the determinants of vaccine hesitancy and 
pandemic concern have been widely investigated, conflicting evi-
dence exists with regards to their association with education lev-
els and political views.
Methods. This study aimed to investigate whether science literacy 
levels and standpoint on social and economic matters are associ-
ated with different levels of vaccine confidence and COVID-19 
concern. An online survey was circulated amongst participants 
recruited via convenience sampling, and data were analysed 
using non-parametric statistical tests.

Results. The survey (n = 389) highlighted that participants who 
studied Science at General Certificate of Secondary Education 
level have a lower vaccine confidence than those with both lower 
and higher levels of science education. Participants with neutral/
centrist political views expressed lower confidence than those 
with a libertarian social stance or a left-wing economic stance. 
A higher concern with the COVID-19 pandemic was associated 
with lower levels of science education, libertarian social views, 
and left-wing economic views. 
Conclusions. The present study provides novel insight on the edu-
cational and political factors associated with vaccine hesitancy 
and pandemic concern within a British population sample.
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uptake in several countries [7]. In the UK, DPT vaccine 
coverage decreased from 81% to 31% in the aftermath 
of the scandal, causing frequent pertussis outbreaks until 
vaccine uptake was restored to levels close to the herd 
immunity threshold  [8]. Analysis of epidemiological 
data show that the incidence of pertussis was unaffected 
by the DPT controversy in countries where vaccine 
hesitancy was low and uptake high [9]. In comparison, 
pertussis incidence was 10-100 times higher in countries 
where the immunisation campaigns were disrupted by 
anti-vaccination movements. Similarly, the allegations 
of a causative link between the MMR (measles, mumps, 
rubella) vaccine and the onset of gastrointestinal and 
neurological symptoms proposed in 1998 by Andrew 
Wakefield in The Lancet led to a dramatic decrease in 
MMR coverage over the following years  [10]. Despite 
the retraction of Wakefield’s paper and his removal from 
the British medical register due to several counts of 
scientific malpractice and unethical conduct, the MMR 
controversy had a global detrimental impact on vaccine 
confidence, the consequences of which are still felt 
to this day  [11]. Over the last decade, the affirmation 
of anti-vaccination movements in the aftermath of 
the MMR controversy has led to the re-emergence of 
measles outbreaks in several developed countries in 
which the disease had been nearly eradicated prior to the 
publication of Wakefield’s fraudulent paper [12].

Politics and vaccine hesitancy

The deployment of the COVID-19 vaccines has 
already had a significant impact on the number of 
cases, hospitalisations and fatalities, and the success 
of vaccination campaigns is crucial in the global 
efforts of overcoming the current pandemic. However, 
this endeavour will require vaccine coverage to reach 
sufficiently high levels: although the herd immunity 
threshold for SARS-CoV-2 has not been determined 
yet, it is clear that the circulation of the virus can only 
be stopped if the vast majority of the global population 
receives a complete immunisation course against 
it  [13]. The acceptance of the COVID-19 vaccination 
campaigns depends heavily on the population’s 
trust in their governing bodies, which is in turn a 
direct consequence of the popular perception of the 
government’s handling of the current pandemic  [14]. 
In the UK, the observation of eminent governmental 
figures such as Chief Adviser Dominic Cummings (and, 
more recently, Health Secretary Matt Hancock) caught 
breaching lockdown restrictions and social distancing 
that they had personally contributed to impose, had 
a detrimental effect on the public’s confidence in the 
National Health Service (NHS) and on the vaccination 
campaigns they promote  [15]. A survey carried out 
amongst the French population revealed that political 
views are a key determinant of people’s attitudes towards 
COVID-19 vaccinations. Far-right and far-left voting 
individuals, as well as those who abstain from voting, 
are significantly more likely to refuse a vaccine than 

those holding more moderate or centrist views [16]. The 
research also indicated that criticism of the government 
by opposing political parties caused distrust and 
uncertainty around vaccine campaigns. The problems 
that arise when political entities attempt to convince the 
public of vaccine safety are connected to the difficulty in 
assuring that the recommendations given are determined 
by scientific information, and not motivated by politics. 
These findings reinforce previous observations that 
individuals on the political fringes, far right and far 
left, tend to overestimate their own knowledge and have 
misplaced certainty in their views. This can make them 
resistant to change their views and beliefs, even when 
provided with evidence to the contrary, a metacognitive 
feature which may explain why anti-vaccine sentiment 
is more common in those with more radical political 
beliefs [17]. The last decade has seen the consolidation 
of populist worldviews in the global political panorama. 
Independently from their political colour, populist 
parties present themselves as standing for ‘the people’ 
against ‘the elite’, defining both categories by different 
(albeit frequently nebulous) criteria depending on where 
they fall in the political spectrum  [18]. Both political 
populism and vaccine hesitancy are underpinned by a 
similar distrust in authority, and often accompanied by 
conspiratorial, anti-establishment, and anti-intellectual 
worldviews. A recent analysis of national-level data 
revealed a strong association between votes for populist 
parties in the 2014 European Parliament elections and 
vaccine hesitancy in the same country, highlighting that 
“Vaccine hesitancy and political populism are driven 
by similar dynamics: a profound distrust in elites and 
experts” [19].

Educational levels, science literacy  
and vaccine hesitancy

The correlation between educational levels and vaccine 
hesitancy has been widely investigated, however there 
is contrasting evidence with regards to the nature, 
or arguably even existence, of any such correlation. 
For example, while higher levels of hesitancy were 
associated with lower education and income levels in the 
Canadian Childhood National Immunization Coverage 
Survey [20], the inverse trend had been found in a previous 
a review of U.S. medical records [21]. On the other hand, 
no association between vaccine hesitancy and education 
levels was observed in a multi-national study carried 
out across five low- or middle-income countries  [22]. 
These observations indicate that the analysis of the 
relationship between education and vaccine hesitancy is 
likely to be affected by other confounding variables of 
social, economic, cultural or religious nature. Another 
key factor complicating the elucidation of a relationship 
between education and vaccine hesitancy is that 
both variables themselves are defined and quantified 
differently across different studies, which frequently 
use dissimilar strategies for population sampling, survey 
design, and data analysis. Moreover, the majority of 
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studies investigating the demographic determinants 
of vaccine hesitancy mainly focus on the qualification 
level of participants or communities without taking 
into account the subject studied at each level  [23]. As 
hesitancy is often underpinned by inadequate or incorrect 
information on the composition, mechanism of action, 
and safety of vaccines, it is reasonable to speculate that 
higher levels of literacy in biomedical subjects may be 
associated with increased levels of vaccine confidence. 
A recent systematic review highlighted that while there 
is a positive association between health literacy and 
vaccine acceptance, this relationship is influenced by 
confounding variables related to both the individual 
(country, age) and the nature of the vaccine [24].

Aims

The primary aim of this study was to elucidate whether 
science literacy and political views are associated 
with vaccine confidence (or lack thereof) in a British 
population sample. The secondary aim was to investigate 
the association of the same two factors with different 
levels of concern about the COVID-19 pandemic. 
Science literacy (as opposed to health literacy) was 
chosen as an independent variable to account for the 
observation that vaccine hesitancy is caused not only 

by a lack of understanding of the biological bases of 
vaccination, but in many instances by a lack of trust in 
scientists and in the scientific method itself. Regardless 
of the scientific discipline studied, individuals familiar 
with its rudiments are more likely to understand and 
accept its basic principles (replicability, falsifiability, 
difference between correlation and causality) and 
therefore less likely to reject empirical evidence and take 
on pseudo-scientific or anti-scientific views [25, 26].
To gain a broader understanding of the correlation 
between political views and vaccine confidence in the 
sample population, the participants’ stances on social and 
economic matters were used as two distinct independent 
variables. This is a crucial distinction because, unlike 
the one-dimensional left/right political axis, it allows to 
decouple the participants’ stance along the libertarian/
authoritarian axis from their position with regards to 
economic issues [27].

Methods

Ethical Approval
This study was carried out in accordance with the 
Helsinki declaration for research involving human 
subjects and with the University of Portsmouth Ethics 
Policy. Ethical approval (code BIOL-ETHICS #009-

Tab. I. Questionnaire used in the survey. Answers to the questions highlighted with an asterisk were used in the calculation of the Vaccine 
Confidence Score.

Section 1: about you
1.1 What is your age? 
1.2 What gender do you identify as? 
1.3 What is your annual income? 
1.4 How many children do you have? 
1.5 What is your highest academic qualification? 
1.6 What academic levels have you studied science at? (Tick all that apply) 
1.7 What is your ethnic group? 
1.8 What is your religion/spiritual belief? 
1.9 How would you describe your stance on social matters? 
1.10 How would you describe your stance on economic matters? 
Section 2: attitude on vaccinations
*2.1 Vaccines are safe. 
*2.2 I think vaccines should be a compulsory practice. 
*2.3 I believe that vaccine-preventable diseases (like measles and mumps) can be serious. 
*2.4 My healthcare provider (for example my GP) has mine and/or my child’s best interests at heart. 
2.5 I believe the government has my best health interests at heart 
*2.6 Vaccines are beneficial for our health and wellbeing. 
2.7 Are you opposed to any vaccinations? 
2.7.1 If YES, which vaccinations are you opposed to and why? 
Section 3: COVID-19
3.1 Do you agree or disagree with the following statement: “I am concerned with the current pandemic”?
3.2 How likely are you to get vaccinated against COVID-19 when a vaccine becomes available? 
3.3 How likely are you to vaccinate your child/children against COVID-19? (Please leave blank if you do not currently have children 
or don’t plan to have any) 
3.4 With the ongoing pandemic, have you considered getting vaccinated against the common flu this year? 
3.4.1 If NO, is there any specific reason? 
3.4.2 If YES, is there any specific reason? 
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2020) was obtained by the investigators prior to the 
distribution of the survey. A disclaimer, provided at the 
beginning of the survey, described its voluntary and 
anonymous nature. Participants were informed of their 
right to omit any questions they did not feel comfortable 
answering, as well as their right to withdraw at any point 
by not clicking the “submit” button. No information that 
would allow the identification of individual participants 
was collected in the survey. All data were processed and 
stored in accordance with the General Data Protection 
Regulation (GDPR).

Survey design and distribution
The questionnaire used in this study (Tab. I) was 
structured in three sections. Section 1, titled “About 
you”, contained questions designed to determine the 
demographic features of the participants (age, gender, 
ethnicity, annual income, academic qualifications) 
as well as their religious beliefs and stance on social 
and economic matters. Section 2 was titled “Attitude 
on Vaccinations”, and required participants to respond 

to statements about their perception of the safety and 
benefits of the practice of vaccination in general. 
Section 3, titled “COVID-19”, included questions 
to gather the public’s perspectives on the COVID-19 
pandemic and intentions to get vaccinated against it. 
It is important to note that the survey was distributed 
before COVID-19 vaccinations were publicly 
available, but at a time when their development and 
upcoming administration were prevalent in national 
and international news. The questionnaire contained a 
mix of multiple choice (Likert-type, yes/no, and tick 
box questions) and open-ended questions designed 
to gather, respectively, quantitative and qualitative 
data on the public’s perception on the practice of 
vaccination. Some of the questions in sections 2 and 
3 were adapted from the World Health Organisation 
survey “Determinants of vaccine hesitancy: sample 
survey questions”  [28], while the remaining sections 
and questions were developed by the investigators 
specifically for this study. The survey was developed 
using Google Forms and distributed online between 
the 9th of November and the 11th of December 2020. A 

Tab. II. Demographic characteristics of the study population.
Age Count % Highest academic qualification Count %
18-24 207 53.2 GCSE/O-LEVEL/equivalent 41 10.5
25-30 13 3.3 A-level/BTEC/equivalent 188 48.3
31-45 41 10.5 Bachelor’s degree 98 25.2
46-60 96 24.7 Post-graduate degree 50 12.8
60+ 32 8.2 Other 7 1.8
Income Count % Religion Count %
Not currently in employment 129 33.3 Agnostic / Atheist 185 48.3
£0 - 20,000 113 29.2 Buddhist 4 1.0
£21,000 - 30,000 50 12.9 Christian 179 46.7
£31,000 - 40,000 39 10.1 Hindu 1 0.3
£41,000 - 50,000 20 5.2 Jewish 0 0.0
£51,000 - 60,000 10 2.6 Muslim 6 1.6
£61,000 - 70,000 13 3.4 Sikh 0 0.0
£71,000 or more 13 3.4 Other 7 1.8
Ethnicity Count % Number of children Count %
Arab 3 0.8 0 239 61.4
Asian - Bangladeshi 0 0.0 1 12 3.0
Asian - Chinese 3 0.8 2 90 23.1
Asian - Indian 2 0.5 3 35 8.9
Asian - Other 3 0.8 4 9 2.3
Asian - Pakistani 2 0.5 5+ 3 0.7
Black - African 0 0.0
Black - Caribbean 2 0.5 Gender Count %
Black - Other 2 0.5 Female 286 73.5
Mixed - White and Asian 4 1.0 Male 103 26.5
Mixed - White and Black African 0 0.0
Mixed - Other 7 1.8
Mixed - White and Black Caribbean 5 1.3
White - English/Welsh/Scottish/Northern Irish 305 78.8
White - Irish 9 2.3
White - Gypsy or traveller 0 0.0
White - Other 38 9.8
Other ethnicity 2 0.5
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convenience sampling strategy was used, whereby the 
survey link was distributed by the investigators using 
different social media platforms, namely Facebook, 
Instagram, and WhatsApp. 

Data Analysis 
Data were analysed using IBM SPSS Statistics 26. 
Given the ordinal nature of the data gathered in the 
survey, non-parametric tests were used to analyse the 
statistical significance of the findings. In particular, 
Kruskal-Wallis tests were used with a significance 
p-value cut-off of 0.05 to compare median answers 
between different groups of participants. When 
statistically significant differences were highlighted 
via Kruskal-Wallis tests, post-hoc pairwise Dunn’s 
tests were carried out to pinpoint where the differences 
lay, and the significance threshold adjusted using 
Bonferroni corrections to minimise family-wise error 
rate. The Vaccine Confidence Score (VCS) was used 
as a dependent variable in this study to provide a 
quantitative indication of respondents’ confidence in 
vaccinations [29]. In brief, the VCS is calculated as the 
sum of the scores obtained from five selected Likert-

type questions (questions 2.1, 2.2, 2.3, 2.4, 2.6) after 
converting the answer to each question to a numerical 
value (from 1-Strongly Disagree to 5-Strongly Agree). 
Therefore, VCS values range from 5 (lowest vaccine 
confidence) to 25 (highest vaccine confidence). 
Participants’ science literacy (question 1.6) and stance 
on social (question 1.9) and economic (question 1.10) 
matters were used as grouping variables.

Results

Study population
A total of 389 adult volunteers took part in the survey. 
The demographic distribution of the population by age, 
gender, income, parental status, academic qualification, 
ethnicity and religion is provided in Table II. Due to 
the convenience sampling strategy used in this study, 
young women from a white ethnic background were 
heavily represented amongst the population, reflecting 
the demographic characteristics of the investigators who 
distributed the survey. The distribution of participants 
according to their science education level, stance 

Fig. 1. Distribution of the study participants according to their highest level of science education
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on social matters and stance on economic matters is 
presented in Figure 1, 2, and 3 respectively. The majority 
of the population had a science education level between 
General Certificate of Secondary Education (GCSE) and 
Bachelor’s degree, and neutral/centrist views on both 
social and economic matters.

Science literacy
The association between science literacy and vaccine 
confidence is shown in Figure 4. Due to the small numbers 
of participants whose highest level of science literacy 
was primary education, they were pooled with the lower 
secondary group and presented as “primary and lower 
secondary” for the following analysis. A Kruskal-Wallis 
test revealed the presence of statistically significant 
differences (ʖ2 = 24.219; df = 4; p = 0.000072) in median 
VCS between participants with different levels of science 
literacy. Post-hoc pairwise Dunn’s tests identified that 
the p-value was below the 0.05 significance threshold 
when comparing participants who studied science at 
GCSE/O-level against those who studied it at A-level/
BTEC (p  =  0.0082), GCSE/O-level against primary/
lower secondary (p  =  0.049), GCSE/O-level against 
Bachelor’s degree (p = 0.000001), postgraduate degree 
against Bachelor’s degree (p = 0.048) and A-level/BTEC 
against Bachelor’s degree (p = 0.028). However, when 
the significance threshold was adjusted via Bonferroni 
correction for multiple tests, a statistically significant 

difference (p  =  0.000011) was only observed between 
GCSE/O-level (median VCS  =  20) and Bachelor’s 
degree (median VCS = 22).

Social and economic stance
The association between vaccine confidence and 
stance on social and economic matters is presented in 
Figure 5 and 6 respectively. Due to the small number 
of respondents expressing extreme positions in terms 
of social and economic stance, participants belonging 
to fringe groups were pooled with their more moderate 
counterparts for the following analysis. A Kruskal-
Wallis test revealed a significant difference (ʖ2 = 11.985; 
df = 2; p = 0.0024) in median VCS between participants 
with different social stances. Post-hoc tests revealed 
that participants with a neutral social stance were 
significantly less confident than those with libertarian 
views (p  =  0.00073), but not those with authoritarian 
views. The significant difference in vaccine confidence 
between libertarian (median VCS  =  21) and neutral 
(median VCS = 20) participants held true after adjusting 
the significance level using Bonferroni correction 
(p  =  0.0022). A difference in VCS (ʖ2  =  19.179; 
df = 2; p = 0.00007) was also observed with respect to 
economic stance, whereby those with left wing views 
were significantly more vaccine-confident than those 
with centrist (p = 0.000012) and right wing (p = 0.050) 
views. However, after adjusting the significance levels 

Fig. 2. Distribution of the study participants according to their stance on social matters.
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Fig. 3. Distribution of the study participants according to their stance on economic matters.

Fig. 4. Association between participants’ highest level of science education and their Vaccine Confidence Score.
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for multiple comparisons, only the difference between 
left wingers (median VCS = 22) and centrists (median 
VCS = 20) remained significant (p = 0.00004)

Levels of concern about the COVID-19 
pandemic
A statistically significant difference (ʖ2 = 11.853; df = 4; 
p = 0.018) was observed in the levels of concern about 

the COVID-19 pandemic amongst participants with 
different levels of science education (Fig. 7). Participants 
who studied science at lower secondary level or 
below expressed the highest levels of concern, which 
was significantly higher than those at GCSE/O-level 
(p = 0.019), A-level/BTEC (p = 0.035), and bachelor’s 
degree (p  =  0.008). Participants who studied science 
at the postgraduate degree level showed the lowest 

Fig. 5. Association between participants’ stance on social matters and their Vaccine Confidence Score.

Fig. 6. Association between participants’ stance on economic matters and their Vaccine Confidence Score.
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Fig. 7. Participants’ agreement with the statement “I am concerned with the current pandemic” according to their highest level of sci-
ence education.

Fig. 8. Participants’ agreement with the statement “I am concerned with the current pandemic” according to their stance on social matters.

Fig. 9. Participants’ agreement with the statement “I am concerned with the current pandemic” according to their stance on economic matters.
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levels of concern. However, due to the small number 
of participants who studied science at the postgraduate 
level, none of the observed differences involving the 
postgraduate degree group were statistically significant 
after Bonferroni correction. 
A significant difference (ʖ2 = 6.453; df = 2; p = 0.039) 
in the levels of pandemic concern was observed between 
participants with different stances on social matters 
(Fig. 8).  Participants with libertarian views expressed 
the highest concern about the COVID-19 pandemic, 
however the difference was only significant in comparison 
with those who expressed neutral (p = 0.039), but not 
authoritarian views.
Figure 9 shows statistically significant differences 
(ʖ2  =  15.285; df  =  2; p  =  0.00048) in the level of 
COVID-19 concern between participants with different 
social stances along the left-right axis. Left-leaning 
participants showed higher concern than both right-
leaning (p = 0.0077) and centrist (p = 0.0013) ones. The 
difference between centrist and right-leaning participants 
was not statistically significant.

Discussion

Vaccine hesitancy had already been identified as one of 
the top threats to global health prior to the onset of the 
COVID-19 pandemic, and the current circumstances 
reinforce the urgency to identify its root causes and 
deploy mitigation strategies. This study provides novel 
insight on the factors affecting vaccine confidence in 
a British population sample. A non-linear relationship 
was observed between vaccine confidence and science 
education levels, whereby participants who studied 
science up to GCSE level are more hesitant than those 
with both lower and higher science education levels. 
This difference was only statistically significant in 
comparison to participants who studied science at 
Bachelor’s degree level, however the data indicate that 
the lack of statistical significance in the comparison 
with the other groups may represent a false negative 
caused by the use of Bonferroni correction. While this 
adjustment method for multiple comparisons is often 
regarded as exceedingly conservative and prone to type 
II errors, the loss of statistical power is offset by its 
high effectiveness in preventing type I errors [30]. The 
observation that individuals who studied science up to 
GCSE level are more vaccine-hesitant than those with 
both higher and lower levels of science education may be 
interpreted through the lens of the cognitive bias widely 
known as the Dunning-Kruger effect [31, 32]. Framing 
the present findings in the competence hierarchy model, 
it is conceivable that participants with the lowest level of 
science literacy may operate at the stage of unconscious 
incompetence with regards to the vaccination decision-
making process, which may make them more likely to 
rely on expert advice on the matter  [33, 34]. On the 
other hand, participants who have studied science up 
to secondary education levels may fall into what has 
been defined as “beginner’s bubble”, whereby they 

overestimate their understanding of the topic and come 
to incorrect conclusions on it [35].
The results of the survey indicate that participants with 
libertarian social stances are significantly more vaccine-
confident than those who expressed neutral views. This 
finding may at a first glance appear to conflict with the 
common claim that mandatory vaccination may infringe 
personal freedom and bodily autonomy. However, 
it has been theorised that not only libertarianism is 
compatible with vaccine acceptance, but also that 
government-enforced vaccination is morally justifiable 
within a libertarian political framework  [36]. Within 
the study population, participants who expressed left-
leaning stances on economic matters were significantly 
more vaccine-confident than those expressing centrist 
views. While there is no clear literature consensus as 
to the association between position on the left/right 
spectrum and vaccine confidence, our findings support 
previous observations that left-wing ideologies can be 
identified as predictors of vaccine confidence [37] and 
centrist worldviews are more likely to be associated 
with vaccine hesitancy [38]. Previous findings obtained 
amongst the French population that those holding 
moderate views are less vaccine hesitant than those with 
more radical stances were not confirmed in the present 
study  [16]. Right-wing participants did not show any 
significant difference in vaccine confidence compared 
to the other groups. Vaccine confidence had previously 
been shown to be negatively associated with right-wing 
views amongst USA voters, however this was not the 
case amongst the UK electorate, compatibly with the 
findings of the present study  [39]. These observations 
indicate that the association between political views 
and vaccine confidence may depend on other context-
specific variables. Indeed, it has been suggested that 
an individual’s vaccine attitude may not necessarily 
align with their left/right orientation, but rather with 
their political proximity with specific politicians or 
parties [40].
This study revealed that participants’ levels of concern 
with the COVID-19 pandemic varied significantly 
with both their science education level and political 
views. 100% of participants with the lowest level of 
science education (primary or lower secondary) were in 
agreement with the statement “I am concerned with the 
current pandemic”, whereas participants who studied 
science at the postgraduate level were the most likely to 
disagree with it. While several studies have investigated 
the determinants of concern, anxiety, and fear related to 
the COVID-19 pandemic, the present study is to the best 
of our knowledge the first to investigate the association 
between “coronaphobia” and science education 
levels [41-43].
Participants with libertarian views expressed higher 
pandemic concern than those with neutral and 
authoritarian views, however the difference was only 
statistically significant with the former group. While the 
present study did not evaluate the nature of the concern 
(e.g. whether it is based on health-related, economic, 
political or other reasons), the perceived loss of freedom 
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due to state-sanctioned restrictions and lockdowns 
has been identified as a reason for concern among 
libertarian individuals  [44]. Left-wing participants 
expressed significantly higher levels of concern than 
those with centrist or right-wing views. To the best of 
our knowledge, this study is the first to correlate left-
wing views and pandemic concern within the British 
population, confirming previous reports that left-wing 
views were associated with pandemic-induced stress in a 
Canadian population sample and with increased physical 
distancing amongst USA residents [45, 46].

Conclusions

At a time when many countries are still under the 
grip of the COVID-19 pandemic and limited vaccine 
uptake is hindering the global efforts to overcome the 
current crisis, this study provides novel insight into the 
factors underpinning vaccine confidence and pandemic 
concern. Considering that the majority of the population 
do not pursue further scientific studies after secondary 
education, the observation that participants who studied 
science up to GCSE level show the highest level of 
vaccine hesitancy should be a cause for concern. These 
findings highlight the urgency to ensure that topics of 
critical public health relevance are adequately covered 
in secondary school curricula, and that learners and 
educators are equipped with sufficient scientific and 
digital literacy to inform their vaccination decision-
making process. Participants expressing neutral views 
on social and economic matters were significantly 
more vaccine-hesitant than, respectively, libertarian 
and left-wing participants. As political views intersect 
with numerous extrinsic and intrinsic factors (e.g. age, 
ethnicity, nationality, socio-economic status, current 
governing party, etc.), further studies would be advisable 
to investigate the context-dependency of their correlation 
with vaccine hesitancy. Within the study population, 
lower science education levels as well as libertarian and 
left-wing political views were found to be significantly 
associated with higher levels of concern regarding the 
COVID-19 pandemic. This study provides valuable 
quantitative insight into the educational and political 
factors associated with vaccine hesitancy and COVID-19 
concern. A limitation of the study is represented by the 
non-random nature of the sample population caused by 
the use of convenience sampling. Further investigations 
employing stratified sampling strategies would be 
advisable to verify the applicability of the results to 
populations with different demographic makeups. 
Moreover, future studies employing qualitative methods 
such as interviews and focus groups would be beneficial 
to elucidate the specific nature of the concerns and of 
the causes underpinning vaccine hesitancy in different 
individuals and groups.
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Introduction

Preconception health refers to women’s health before 
they become pregnant. From a public health perspective, 
the preconception period can relate to a sensitive phase 
in the life course, such as adolescence, when health 
behaviours are established, before the first pregnancy [1]. 
It has received higher attention in the last years [2, 3], 
considering the importance of knowing how health 
conditions and risk factors could affect women or their 
unborn children in the case of a future pregnancy [4, 5].
Preconception health is a very broad concept and 
embraces different topics, such as management of 
physical and genetic diseases, proper nutrition, body 
weight control, healthy lifestyles, mental/emotional 
and social health [6], all of which could be associated 
to poorer pregnancy outcomes and could influence 
offspring’s health extending across two or more 
generations [7]. An optimal preconception health could 
be achieved through accurate preconception care, which 
is the provision of biomedical, behavioural and social 
health interventions (i.e., health promotion, screening, 
etc.) to women of reproductive age before conception 
occurs, in order to reduce risk factors [8] and improve 
woman’s and child’s health [9].

One of the crucial pillars of promoting preconception 
health is the knowledge of women, as well as healthcare 
providers, regarding this topic. In fact, lack of knowledge 
and awareness could act as barriers for preconception 
care use [10]. Nevertheless, to date, women’s knowledge 
is not satisfying, and little is said in schools and in 
environments where health care is provided. According 
to the current state of the literature, women’s knowledge 
about preconception health is poor, especially if they 
have never had a pregnancy, do not plan it and are not 
trying to get pregnant [6, 11].
Particular attention is paid to young women, who 
are more at risk for unintended pregnancies [12] and 
generally report a low and uneven level of knowledge on 
preconception health [13]. As some studies show, despite 
the information provided on preconception health, many 
young women have difficulty understanding some 
aspects. Due to lacking knowledge and education, young 
women tend to prolong their unhealthy behaviours 
over time [13]. As reported in literature preventive 
care for young women might promote some aspects of 
preconception health, but topics related specifically to 
pregnancy outcomes might be missed [14]. Hence, the 
need for targeted strategies to promote preconception 
health in this population group. 
The data on preconception health, in the Italian context, 
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Summary

Introduction. Preconception health is a public health issue, con-
cerning aspects that could have repercussions on pregnancy out-
comes. Despite the importance, often there is a lack of knowledge, 
particularly among young women. This cross-sectional study 
aims to evaluate knowledge, attitudes and health status of young 
women regarding preconception health in the Italian context.
Methods. From July 2020 until April 2021 a validated question-
naire (systematic review, Delphi procedure and pilot study) was 
administered to a sample of 340 women aged 18 to 25 years, with-
out previous pregnancy and not planning it, attending secondary 
grade schools and universities. It collected information on knowl-
edge, physical, sexual and mental health. T-test and analysis of 
variance (ANOVA) were used to determine a significant difference 
in knowledge mean score (KMS) among different groups.

Results. KMS was 67.6% (SD = 18.1). Participants with Italian 
nationality, enrolled in a health-field university, with a full-time 
job, a family income higher than 35,000 €/year and teachers or 
health providers as information source, had a significantly higher 
KMS. Only 15.9% of women who saw a gynaecologist in the last 
year (47.7%) asked about preconception health. 56.5% knew that 
folic acid is effective in reducing the risk of neural tube defects, 
while 5.9% was taking it. 82.3% was living in stressing environ-
ment. Gender-based discrimination at work, school or family was 
felt by 25.1%, while 38.2% experienced at least one type of vio-
lence.
Conclusions. Promoting preconception health by improving 
knowledge, attitudes and behaviours may be an impactful pos-
sibility to improve women’s, children’s, and communities’ health.
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concern exclusively women planning a pregnancy [15]. 
Nevertheless, as mentioned above, these women have 
different needs, knowledge and attitudes regarding 
preconception health than those who are not planning a 
pregnancy [11, 16].
Considering the importance of preconception health for 
women and their offsprings, and the lack of data in the 
Italian context, the objective of this study is to evaluate 
the knowledge, attitudes and health status of young 
women regarding preconception health.

Methods

Objectives
The primary objective of this study was to assess the 
level of knowledge on the preconception health of 
childbearing age young women in Italy. Secondary 
objectives included studying factors associated to the 
level of knowledge, evaluating the amount of folic acid 
consumption, and assessing physical, sexual, mental, 
emotional, and social health of childbearing age young 
women.

Research design and setting
This was a cross-sectional study, conducted among 
young women attending secondary grade schools and 
universities in Italy, from July 2020 until April 2021.

Study population
Young women of childbearing age from 18 to 25 years 
were included in the study. This age group was chosen 
as it represents women’s most fertile period. In addition, 
such young women generally report a low and uneven 
level of knowledge on preconception health, being at 
higher risk for unintended pregnancies [6, 15, 17].
Pregnant women, those that were planning a pregnancy 
and women who already had a child were excluded. 
These categories generally have knowledge and 
behaviours influenced by the presence of a child already 
born or on the way, which are different from those of 
women who are not planning a pregnancy [11, 16].

Questionnaire 
The questionnaire used for data collection was structured 
and validated through a three-step methodology. First, 
a systematic review was conducted to determine the 
main topics that needed to be investigated within the 
questionnaire [18]. On this basis, the different sections 
of the questionnaire were structured including socio-
demographic information, knowledge (evaluating 
knowledge on issues like preconception health 
definition; gynaecological visit best timing; neural tube 
defects; herbal supplements and teas safety; obesity, 
overweight, moderate exercise and alcohol impact; 
infectious diseases, including sexually transmitted; folic 
acid and vitamins consumption; family and genetic 
history; medications revision; malformations; endocrine 
disruptors), attitudes, physical health (sexual, mental, 

emotional, social, vaccination status) and lifestyles 
(dietary behaviours, risky behaviours, physical activity; 
data reported elsewhere). 
Subsequently, the questionnaire was validated through 
a two-round Delphi procedure. The 21 experts involved 
were asked to evaluate each item through a Likert scale 
ranging from 1 (Totally Disagree: the question is not 
relevant at all for the purpose of the questionnaire) to 
5 (Strongly agree: the question is very relevant for the 
purpose of the questionnaire). After two rounds, the 
questionnaire presented a Content Validity Index of 0.93. 
The final validation step included a pilot study among 
20 women who gave feedback on the questionnaire, 
reporting a Cronbach’s alpha of 0.99.

Sample recruitment
Sample recruitment took place online. The link to the 
questionnaire was disseminated and publicized through 
pages linked to schools and universities, subject to their 
authorization. The link was published on the community 
pages on the social networks (Facebook) of schools or 
universities.

Sample size
To calculate the needed sample size, we considered a 
type 1 error of 5%, an absolute error (accuracy) of 2.5%, 
and an expected percentage of preconception health 
knowledge among young women of 67% [19]. The 
number obtained was corrected considering an expected 
response rate of 70%, establishing the need to recruit 
485 young women, to reach a final sample size of 340 
young women.

Statistical analysis
The data were analysed through descriptive statistical 
methods using frequencies and percentages (N, %) 
for all qualitative variables. Quantitative data were 
summarized by means and standard deviations (M, SD). 
Correct answers regarding knowledge questions (20) 
were coded as “1” and incorrect answers as “0”. This 
allowed us to calculate a total knowledge score for each 
participant that sums all the scores for each answer. The 
correct total score was, then, divided by the maximum 
score (20) and multiplied by 100, to give the correct 
knowledge mean score (KMS) as a percentage. T-test and 
Analysis of Variance (ANOVA) were used to determine 
if there was a statistically significant difference between 
the KMS (continuous variable) and different variables 
concerning attitudes and behaviour, with Bonferroni 
post-hoc analysis. Associations with p-value < 0.05 were 
considered statistically significant. Statistical analysis 
was performed using the STATA 15 software.

Ethical and administrative procedure
The study protocol was approved by the Ethics 
Committee of the Fondazione Policlinico Universitario 
“A. Gemelli” - Università Cattolica del Sacro Cuore, 
Rome, Italy.
The approval was emitted on 12/12/2019, number 
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50160/19 ID 2902.

Results

Characteristics of the study population
The studied population consisted of 340 young women, 
with a mean age of 21.9 (SD  =  1.9) and with 98.2% 
being of Italian nationality. 83.5% of the participants 
was attending school/university, of which 48.4% were 
enrolled in a health sciences university, 42.2% in a non-
health sciences university and the rest in high school. 
Among the participants, only 17.7% had a part time job 
and 13.5% had a full-time job. 34.7% of women was 
single, 59.1% was in a stable relationship, 3.8% had 
an occasional partner and 2.4% chose not to answer. 
Subjects lived in families composed by an average of 4 
people (SD = 1.4). 35.9% of participants had a family 
income inferior to 35000  €/year, 18.2% higher than 
35000 €/year and 45.9% preferred not to answer.

Knowledge regarding preconception health
Higher knowledge was identified on topics such as 
which group of women could benefit from preconception 
health (90.6%), the negative effects of alcohol on 
pregnancy (85.3%), the importance of weight control 
before pregnancy (83.5%), the most effective technique 
to prevent sexually transmitted diseases (93.8%), the 
impact of regular physical activity on the foetus (96.5%), 
the revision of medications with a healthcare provider 
before pregnancy (94.7%).
Women had a lower level of knowledge regarding the 
safety of using herbal supplements during pregnancy 
(25.9%), the diseases that can be contracted due to 
raw foods (34.1%), when should the use of vitamin 
supplements be started (29.1%), the effects of endocrine 
disruptors on reproduction (32.9%) (Tab. I).
The mean knowledge score concerning the 20 questions 
was 67.6% (SD  =  18.1). Participants with Italian 
nationality, enrolled in a health-field university, who 
had a full-time job and with a family income higher 
than 35,000  €/year had a significantly higher mean 
knowledge score. The mean knowledge score was also 
higher among subjects who had teachers and healthcare 
professionals as information source and those who were 
using at least one contraceptive method (Tab. II).

Attitudes regarding preconception health
The vast majority of women (82.1%) had seen a general 
practitioner in the last year, while only 47.7% had seen a 
gynaecologist (Tab. III). The main reasons for not seeing 
a gynaecologist were not having any symptoms, because 
of shame/fear and not having had any sexual intercourse. 
Even when a gynaecologist visit took place, only in 15.9% 
of cases, women asked about preconception health. Only 
few women were currently taking folic acid (5.9%), 
while 23.2% was taking additional vitamins (Tab. III). 
Women who had had a gynaecological examination in 
the last year had higher mean knowledge score compared 

to those who did not have an examination or that had it 
more than one year before (Tab. II).

Physical and sexual health
Among the participants, 68.4% had a normal Body Mass 
Index (BMI), 13.9% was underweight and the rest was 
overweight (17.8%) (Tab. IV). 74.4% of women was not 
affected by any chronic disease. When a chronic disease 
was diagnosed, the most frequent were anaemia, asthma 
and autoimmune diseases and, in 15.9% of cases, a 
treatment was being followed. The most used therapies 
were Levothyroxine, the combination Iron  +  Folic 
acid and Antiasthmatics. 30% of women suffered from 
urinary infections, with an average of 2.2 (SD  =  1.9; 
min-max 1-12) episodes in the last year, the majority 
of whom (88.6%) were treated. A genetic disease in the 
family was reported by 14.4% of women, among which 
the most common were diabetes (34.9%), thalassemia 
(9.3%), coagulopathies (7%), thyroid and cardio-vascular 
diseases (4.7%, respectively). As for family diseases 
linked to pregnancy and birth, 51.2% did not report 
one, while 32.4% did not know and the rest reported 
at least one disease, the most frequent of which were 
preterm birth (7.6%), recurrent miscarriage (7.4%) and 
gestational diabetes (4.4%). Homeopathic substances or 
natural medicines were being taken by 20.3%. Exposure 
to Bisphenol A, Pesticides, Solvents and Poly- and 
Perfluoroalchilic substances had a frequency of 1-4 
exposures/month in 45.9%, 25.5%, 28.9% and 25.6% 
of cases, respectively. Young women reported being 
vaccinated against Varicella, Measles, Rubella, Mumps, 
Hepatitis A, Hepatitis B, Meningococcus, Tetanus, 
Diphtheria, Pertussis, Polio in 47%, 76.5%, 68.5%, 
56.2%, 46.8%, 63.5%, 52.6%, 72.9%, 46.2%, 53.3%, 
48% of cases, respectively. A vaccine against Human 
Papilloma Virus (HPV) was administered in 58.8% of 
cases. Vaccination status was unknown to 24.7% of 
young women in the sample.
A therapy to regulate the menstrual cycle was 
followed in 23.8% of cases, 96.7% of which used 
the estroprogestin pill (Tab. V). In 67.9% of cases 
women had sexual intercourses in the last year, using 
a contraceptive technique in 91.3% of cases. The most 
used contraceptive methods were Condom (64.6%), 
Contraceptive Pill (34.1%) and Coitus interruptus 
(23.6%). A genital tract infection was reported in 28.9% 
of cases, with an average of 2.1 (SD  =  1.3) episodes 
in the last year, 86.4% of which were treated mainly 
with antibiotics (33.3%) and vaginal ovules (23.8%). A 
sexually transmitted disease was diagnosed in 6.3% of 
women, most frequently being HPV infection (40%), 
Genital HSV (herpes simplex virus) infection (20%), 
Chlamydiosis (13.3%), Candidiasis (13.3%), and treated 
in 86.7% of cases. 15.6% had a gynaecological disease, 
which was being treated in 57.6% of cases. 

Mental and emotional health
Participants in the study reported the presence of 
stressing factors in the living environment in 82.3% 
of cases (Tab. VI). The main strategies to face these 
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stressors emerged to be elaborating stressing factors to 
not let them become a problem (51.8%) and looking 
for relatives/friends’ help (23.6%). Most participants 
(63.7%) had never consulted a mental health specialist 
in their life. In 16.7% of women a mental disorder was 
diagnosed, most frequently being anxiety and depression 
(10.3% and 2.9%, respectively). Only 23.7% of women 
with a mental disorder diagnosis was under treatment. 
38.2% of women experienced, at least, one type of 
violence during their life, the most common being verbal 

(26.2%) and psychological (23.8%), for which they 
chose to talk mainly to their parents (43.2%) and friends 
(37.5%). Gender-based discrimination at work, school 
or family was felt by 25.1% of participants, according 
to which, men have more advantages at work (54.7%), 
and at school and work (19.4%). Women felt averagely 
fulfilled at home (3.9 ± 1.1), at school/university and in 
the social context they live in (3.5 ± 1.0, respectively), 
and less at work (2.9 ± 1.2).

Tab. I. Answers to the 20 questions regarding knowledge of young women on preconception health.

Question Total Correct 
answer, N (%)

Incorrect 
answers, N (%)

1. Preconception health refers only to women who are planning a pregnancy: 
Yes/No 340 308 (90.6) 32 (9.4)

2. Preconception health is only important for those who have health problems: 
Yes/No 340 330 (97.1) 10 (2.9)

3. What is the best time to have a gynaecological visit when thinking of getting 
pregnant? 340 278 (81.8) 62 (18.2)

4. Which of the following strategies has proven to be effective in reducing 
the risk of neural tube defects in the foetus such as, for example, spina bifida 
(birth defect in which there is an incomplete closure of the spine)? (Vitamin A; 
Folic acid; Calcium; Iron)

340 192 (56.5) 148 (43.5)

5. Are herbal supplements (a plant-based product that is considered useful 
for the treatment of diseases or for well-being) and herbal teas always safe to 
consume during pregnancy?: Yes/No

340 88 (25.9) 252 (75.1)

6. When you are pregnant, eating raw foods can increase the risk of 
contracting diseases such as Toxoplasmosis; Salmonella; Listeria: Yes/No 340 116 (34.1) 224 (65.9)

7. The consumption, even if on one occasion, of a high amount of alcohol, 
even before being aware of the pregnancy, can cause serious birth defects: 
Yes/No

340 290 (85.3) 50 (14.7)

8. Obese pregnant women, compared to pregnant women of normal weight, 
have a higher risk for all of the following clinical conditions, EXCEPT: (Low blood 
pressure during pregnancy; Gestational diabetes; Miscarriage; Having a baby 
with a birth defect) : Yes/No

340 201 (59.1) 139 (40.9)

9. Control of weight before pregnancy in overweight or underweight women 
reduces the risks during pregnancy: Yes/No 340 284 (83.5) 56 (16.5)

10. The most effective technique against sexually transmitted diseases is: 
(Condom; Estroprogestin pill; Vaginal ring) 340 319 (93.8) 21 (6.2)

11. If a pregnant woman has an active sexually transmitted disease, such as 
genital herpes or syphilis, can she transmit it to the baby?: Yes/No 340 192 (56.5) 148 (43.5)

12. Which of the following substances are NOT dangerous during pregnancy 
and have NOT been associated with birth defects or negative pregnancy 
outcomes (such as miscarriage, prematurity or low birth weight)? (Smoke; 
Alcohol; Cocaine; Folic acid; Marijuana)

340 225 (66.2) 115 (33.8)

13. ONLY pregnant women should consume folic acid: Yes/No 340 233 (68.5) 107 (31.5)
14. Before a pregnancy, it is advisable for the woman and her partner to 
retrace their family and genetic history with their doctor: Yes/No 340 295 (86.8) 45 (13.2)

15. Moderate regular exercise (for example, walking for an hour, 3 times a 
week) can harm the foetus: Yes/No 340 328 (96.5) 12 (3.5)

16. When looking for a pregnancy, the medications taken should be reviewed 
with the doctor: Yes/No 340 322 (94.7) 18 (5.3)

17. When should the use of vitamin supplements be started? 340 99 (29.1) 241 (70.9)
18. During which trimester of pregnancy the developing embryo/foetus is 
most at risk of malformations due to exposure to harmful substances 340 167 (49.1) 173 (50.9)

19. When pregnant it is risky to come into contact with animals such as the 
cat: Yes/No 340 207 (60.9) 133 (39.1)

20. What can endocrine disruptors (substances that alter the normal hormonal 
function of the endocrine system, such as the thyroid, ovary, pancreas.) cause 340 112 (32.9) 228 (67.1)

Mean Total Knowledge 67.6% ± 18.1%
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Discussion

The present study aimed at assessing the knowledge, 
attitudes and health status of young women regarding 
preconception health, considering its importance 
for women and their offspring [9], the lack of data 
in the Italian context and the fact that information on 
knowledge and associated gaps could serve as starting 
point for any future intervention. 
Participants in this study had higher knowledge on topics 
such as, which group of women could benefit from 
preconception health, the negative effects of alcohol 
on pregnancy, the importance of weight control before 

pregnancy, the most effective technique to prevent 
sexually transmitted diseases, the impact of regular 
physical activity on the foetus, the revision of medications 
with a healthcare provider before pregnancy. However, 
there are some topics that were less known to young 
women, such as the safety of using herbal supplements 
during pregnancy, diseases that can be contracted due to 
raw foods, when should the use of vitamin supplements 
be started, the effects of endocrine disruptors on 
reproduction, in line with the published literature [20]. 
In our sample the level of knowledge was significantly 
associated to Italian nationality, health-field university, 
job, yearly family income and information source. This 

Tab. II. Knowledge regarding preconception health and variables associated to it.

Variable Total Number of 
participants

Mean 
knowledge SD p-value

Nationality 340 0.006
   Italian 334 67.9 17.9
   Other 6 49.2 22.7
Attending school/university and field 267 < 0.001
   High school 18 58.3 17.3
   Health field university 133 79.1 14.1
   Non health field university 116 57.5 14.6
   Not specified 8 65.6 18.9
Employment 338 < 0.001
   No 232 69.7 16.9
   Part time 60 57.8 18.0
   Full time 46 70.5 20.2
Family income 340 < 0.001
   < 35000 €/y 122 65.6 18.1
   > 35000 €/y 62 75.4 18.2
   Prefers not to answer 156 66.0 17.4
Source of information of those who have heard of 
preconception health 180 < 0.001

   Social network (Instagram, Facebook, etc.) 14 56.4 8.8
   Internet or medical websites 46 68.2 18.1
   Family 14 64.6 16.2
   Healthcare professionals (obstetricians, nurses, doctors...) 75 75.8 15.2
   Teachers 16 75.9 12.8
   Books or magazines 9 75.6 15.1
   Other 6 61.7 19.1
Gynaecological examination 340 0.005
   No 80 64.9 16.1
   Yes, in the last year 162 70.9 18.4
   Yes, more than one year ago 98 64.2 18.4
BMI 339 0.001
   Below 18.5 47 71.9 17.6
   18.5-24.9 233 67.9 17.4
   25.0-29.9 46 65.1 19.5
   30.0-34.9 6 50.0 13.4
   35.0-39.9 3 80.0 8.7
   Above 40 4 41.3 27.2
Contraceptive technique used among those who have had 
sexual intercourse in the last year 229 < 0.001

   At least one 209 70.4 17.2
   None 20 53.3 15.5
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asserts the importance of socio-demographic variables 
on women’s preconception health, as reported also by 
published literature, to increase health equity and provide 
the same possibilities also to disadvantaged population 
groups [11, 21, 22]. 
Less than half of the participants had seen a gynaecologist 
in the last year and only few of them had talked about 
preconception health. Healthcare professionals remain 
one of the most important sources of information, 
however a gynaecological visit is not always associated 
to better knowledge regarding preconception health.  
Therefore, there is a need to promote the importance 
of preconception care among health providers, since 
they play a crucial role in supporting young women and 
addressing health issues in clinical consultations [23, 24].
Only 5.9% of women in our sample were taking folic 
acid, even if 56.5% knew that folic acid has been shown 
to be effective in reducing the risk of neural tube defects 
in the foetus. The vast majority of participants (68.5%) 

thought that only pregnant women should take folic acid. 
Based on this, it should be noted that folic acid remains 
an issue to be addressed within preconception health and 
there is the need for more targeted interventions which 
should focus not only on increasing women’s knowledge, 
but also changing their attitudes and behaviours, since 
not always higher knowledge translates into improved 
behaviours.
Several participants reported being diagnosed with 
chronic, genetic or sexually transmitted diseases. Lack 
of knowledge could perpetuate unhealthy behaviours, as 
for example, in our sample, a relatively high percentage 
of women were using coitus interruptus or contraceptive 
pill which exposes them to sexually transmitted diseases 
and unplanned pregnancies. Furthermore, almost 1/4 of 
the sample did not know their vaccination status. This 
highlights the importance of regularly checking with a 
healthcare professional to control the health status, and 
receive the right information not only before planning a 

Tab. III. Attitudes of participants regarding preconception health.

Variable Total Number for 
each group %

General practitioner examination in the last year 340
   No 61 17.9
   Yes 279 82.1
Gynaecological examination 340
   No 80 23.5
   Yes, in the last year 162 47.7
   Yes, more than one year ago 98 28.8
If not, why? 46
   Did not need it 29 63.0
   Because of shame/fear 5 10.9
   Own mother never spoke about it 3 6.5
   Never had intercourse 3 6.5
   Tends to procrastinate 2 4.4
   Not looking for pregnancy 1 2.2
   Does not know 3 6.5
Asked a gynaecologist about preconception health 340
   No 286 84.1
   Yes 54 15.9
Dental examination in the last year 340
   No 102 30.0
   Yes 238 70.0
Folic acid consumption 340
   No 320 94.1
   Yes 20 5.9
Additional vitamins 340
   No 261 76.8
   Yes 79 23.2
Which vitamins 64
   D Vitamin 21 32.8
   B12 Vitamin 5 7.8
   C Vitamin 7 10.9
   Iron 2 3.1
   Multivitamin 28 43.8
   A Vitamin 1 1.6
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Tab. IV. Physical health of young women in childbearing age.

Variable Total Number for 
each group %

BMI 339
   Underweight (Below 18.5) 47 13.9
   Normal weight (18.5-24.9) 232 68.4
Pre-obesity (25.0-29.9) 46 13.6
   Obesity class I (30.0-34.9) 6 1.8
   Obesity class II (35.0-39.9) 3 0.9
   Obesity class III (Above 40) 5 1.5
Chronic disease 327
   None 253 74.4
   Anemia 22 6.5
   Asthma 8 2.4
   Autoimmune diseases 6 1.8
   Other 27 8.0
   Does not know 11 3.2
Drugs or treatments for chronic disease 293
   No 247 84.3
   Yes 46 15.7
Urinary infections in the last year 340
   No 231 67.9
   Yes 102 30.0
   Does not know 4 1.2
   Prefers not to answer 3 0.9
Treatments for urinary infections 105
   No 12 11.4
   Yes 93 88.6
Genetic disease in family 340
   No 237 69.7
   Yes 49 14.4
   Does not know 51 15.0
   Prefers not to answer 3 0.9
Homeopathic substances, integrators or natural medicines 340
   No 271 79.7
   Yes 69 20.3
Exposure to Bisphenol A 283
   1-4 exposures/year 67 23.7
   1-4 exposures/month 130 45.9
   1-4 exposures/week 82 29.0
   More than 4 exposures/week 4 1.4
Exposure to Pesticides 275
   1-4 exposures/year 73 26.6
   1-4 exposures/month 70 25.5
   1-4 exposures/week 94 34.2
   More than 4 exposures/week 38 13.8
Exposure to Solvents 273
   1-4 exposures/year 44 16.1
   1-4 exposures/month 79 28.9
   1-4 exposures/week 110 40.3
   More than 4 exposures/week 40 14.7
Exposure to Poly- and Perfluoroalchilic substances 289
   1-4 exposures/year 56 19.4
   1-4 exposures/month 74 25.6
   1-4 exposures/week 79 27.3
   More than 4 exposures/week 80 27.7
Family history of disease linked to pregnancy and birth (multiple answers) 379
   Recurrent miscarriage  25     7.4
   Preterm birth 26 7.6
   Pregravidic or gestational diabetes 15 4.4
   Gestational or chronic hypertension 8 2.4
   Autoimmune diseases 5 1.5
   Preeclampsia 5 1.5
   Other 11 3.2
   None 174 51.2
   Does not know 110 32.4
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Tab. V. Sexual health of childbearing age young women.

Variable Number %

Age first menstrual cycle (mean ± SD) 12.3 ± 1.5

Drugs to regulate the menstrual cycle
   No 255 75.0
   Yes 81 23.8
   Does not know 1 0.3
   Prefers not to answer 3 0.9
Sexual intercourses in the last year
   No 103 30.3
   Yes 231 67.9
   Prefers not to answer 6 1.8
Use of contraceptive methods
   No 20 8.7
   Yes 209 91.3
Contraceptive method
   Condom 148 64.6
   Contraceptive Pill 78 34.1
   IUD 3 1.3
   Sexual abstinence 6 2.6
   Coitus interruptus 54 23.6
   Other 8 3.5
Genital tract infections in the last year
   No 161 67.9
   Yes 66 28.9
   Does not know 8 3.4
   Prefers not to answer 2 0.8
How many infection episodes
   1-3 37 86.0
   > 3 6 14.0
Treatments for genital infections
   No 8 12.1
   Yes 57 86.4
   Prefers not to answer 1 1.5
Sexually Transmitted Diseases in the last year
   No 218 92.0
   Genital HSV infection 3 1.3
   HPV infection 6 2.5
   Chlamydiosis 2 0.8
   Candidiasis 2 0.8
   Condyloma 1 0.4
   Ureaplasma urealyticum infection 1 0.4
   Does not know 3 1.3
   Prefers not to answer 1 0.4
Treatment for STDs
   No 2 13.3
   Yes 13 86.7
Gynaecological disease
   None 281 82.9
   Endometriosis 3 0.9
   Polycystic Ovary Syndrome (PCOS) 46 13.6
   Uterine polyps 2 0.6
   Myomas 2 0.6
   Prefers not to answer 5 1.5
Treatments for gynaecological disease
   No 25 42.4
   Yes 34 57.6
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Tab. VI. Mental and emotional health of young women in childbearing age.

Variable Number %
Stressing factors present in the living environment 
   No 60 17.7
   Yes 280 82.3
Strategies to face stressing factors
   Ignoring them 12 4.4
   Trying to elaborate them to not let them become a problem 143 51.8
   Does not manage to face them and they become a problem 31 11.2
   Looking for professional help 5 1.8
   Looking for relatives/friends’ help 65 23.6
   Does not know how to behave 20 7.3
Consulting a specialist for mental health
   Never 216 63.7
   Psychologist/Psychiatrist 109 32.2
   General practitioner/Gynaecologist 4 1.2
   Prefers not to answer 10 3.0
Mental disorder diagnosed
   No 280 82.4
   Anxiety 35 10.3
   Depression 10 2.9
   Mood disorder 4 1.2
   Other 8 2.4
   Prefers not to answer 3 0.9
Treatments for mental disorder at the moment
   No 45 76.3
   Yes 14 23.7
Violence suffered
   No 184 54.1
   Physical 22 6.5
   Psychological 81 23.8
   Verbal 89 26.2
   Sexual 17 5.0
   Prefers not to answer 26 7.7
Ever talked with someone about violence 
   No 224 66.5
   Yes 113 33.5
With whom have talked about violence
   Parents 38 43.2
   Siblings 5 5.7
   Family  11 12.5
   Friends 33 37.5
   Partner 13 14.8
   Professors 16 18.2
   Psychologist 18 20.5
Gender based discrimination
   No 254 74.9
   At school 49 14.5
   At work 28 8.3
   Within the family  31 9.1
More advantages for men
   No 80 23.5
   At school 8 2.4
   At school and at work 66 19.4
   At work 186 54.7
Feeling fulfilled at school/university (mean ± SD; min-max 1-5) 3.5 ± 1.0
Feeling fulfilled at work (mean ± SD; min-max 1-5) 2.9 ± 1.2
Feeling fulfilled at home (mean ± SD; min-max 1-5) 3.9 ± 1.1
Feeling fulfilled in social context (mean ± SD; min-max 1-5) 3.5 ± 1.0
Life satisfaction (mean ± SD; min-max 1-5) 3.4 ± 0.9
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pregnancy, but anytime in women’s lifespan [25].
An important role in the preconception care is 
played by mental health, which influences pregnancy 
outcomes, women’s and children’s health and should 
be addressed. More than 2/3 of women in our sample 
was living in a stressful environment, in most cases 
not knowing how to face this stress. Furthermore, 
more than 1/3 of women experienced at least one type 
of violence during their life, the most common being 
verbal and psychological, asking, more often, their 
parents and friends for support.
The results of this study are important since they refer to 
a particularly vulnerable population, with a higher risk 
for unhealthy behaviours and unintended pregnancies, 
and they could be a starting point to provide information 
for targeted interventions to increase the knowledge 
and improve attitudes and behaviours of young women 
concerning preconception health. From a public health 
point of view interventions implemented in such a young 
population group could have an even greater impact on 
preconception health [26] and would bring a long-lasting 
positive effect on women’s and children’s health  [27]. 
Nevertheless, higher knowledge and awareness are 
not always associated to modified behaviours, which 
calls for personalized, targeted interventions, based on 
evidence and women’s preferences, in order to have a 
greater impact [28]. In this context this study provides 
input and could act as impetus for future interventions, 
which should focus on disseminating knowledge on 
topics such as diseases that can be contracted due to 
raw foods, vitamin and herbal supplements be started, 
endocrine disruptors, the importance of talking to 
a healthcare provider about preconception health, 
taking folic acid, controlling health conditions and 
therapies. As previously reported by women themselves, 
interventions could include having access to reputable 
and easily accessible online sources of preconception 
health information, education at secondary schools 
and public health campaigns, considering women’s 
personal preferences for accessible and tailored 
preconception health information and support at 
individual, interpersonal, community and organizational 
levels [29, 30].
As reported also by the Centers for Disease Control 
and Prevention (CDC) recommendations, the goal of 
preconception care and services should be to improve 
the knowledge, attitudes and behaviours of women 
related to preconception health, assure that all women 
of childbearing age receive preconception care services 
(i.e., evidence-based risk screening, health promotion, 
and interventions) that will enable them to enter 
pregnancy in optimal health and reduce the disparities in 
adverse pregnancy outcomes [8].
The results of this study should be interpreted in the 
light of some limitations. Firstly, the cross- sectional 
design does not permit to report causality, but only 
association between the level of knowledge and the 
different variables. The questionnaire was filled through 
an online link and only women more attentive to their 
health in general, and preconception health in particular, 

may have answered, which could have introduced a bias. 
Moreover, since all measures were self-reported and 
health is a sensitive issue, it is possible that there was a 
response bias.
However, this study has several strong points. To the best 
of our knowledge, it is the first to explore knowledge, 
attitudes, behaviours and health status of young Italian 
women. The sample size was calculated for the study to 
have the appropriate statistical power. The questionnaire 
used to collect the data was created based on a systematic 
literature review and validated through a two-round 
Delphi procedure followed by a pilot study. Hence, the 
questionnaire could be a useful tool, acting as an impetus 
for future research in the field, not only in Italy, but also 
in other countries.

Conclusions

Poor preconception health could create health 
disparities across the globe or attenuate already existing 
ones  [31]. That is why promoting preconception care 
by improving knowledge, attitudes and behaviours is 
seen as an impactful possibility to reduce inequalities 
and improve women’s, children’s and communities’ 
health. Women in our sample lacked knowledge in 
several issues regarding preconception health, had some 
unhealthy attitudes and behaviours and needed guide 
by their healthcare providers on this topic. Healthcare 
providers, including midwives, gynaecologists, general 
practitioners, nurses, etc., and teachers play an important 
role as the main sources of information regarding 
preconception health. Through information campaigns, 
it would be advisable to encourage young women to see 
their health professionals, to check their status health 
and improve their knowledge, not only before becoming 
pregnant, but in every moment of their fertile life, in 
order to avoid unhealthy behaviours. The consumption 
of folic acid before pregnancy remains an issue of 
preconception health, and it deserves particular attention 
in information campaigns. It is important to integrate 
preconception health promotion into the continuum 
of women’s healthcare through raising awareness, 
providing information, improving clinical practice, and 
providing high quality research to inform policy makers 
and guidelines [32]. 
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Introduction

WHO defines dental caries as a localized, post eruptive 
pathological process of extreme origin involving 
softening of the hard tooth tissue and proceeding to 
the formation of cavity. The process involves bacterial 
interactions in plaque accumulated on the surface of 
the teeth. Streptococcus mutans in plaque is the most 
commonly isolated organism amidst all other cariogens. 
It ferments sucrose and the resulting acid causes 
demineralization of tooth enamel [1].
While mechanical methods of plaque control can 
maintain adequate oral hygiene, such methods are 
not being used appropriately. This necessitates use of 
adjuncts to mechanical plaque control methods  [2]. 
Chlorhexidine mouth rinse has been considered the 
most effective agent in inhibiting Streptococcus 
mutans [3]. However, adverse effects due to prolonged 
use such as staining of teeth, xerostomia, altered taste 
sensation, mouth/ throat irritation, antimicrobial 
resistance, etc. has necessitated research on other 
alternatives.
Xylitol used as an artificial sweetener in foods, cannot 
be metabolized by oral bacteria thereby contributing 

to caries prevention. Adverse effects, as reported in 
studies, are due to consumption in large quantities and 
its magnitude, as compared to that of chlorhexidine, 
is indistinct. Although studies have assessed effects of 
xylitol chewing gum on caries, there is less literature on 
its efficacy as a mouth rinse [4].
Probiotics are live microorganisms that, when 
administered in adequate amounts, confer a health 
benefit on the host. Probiotic products seem to have an 
effect on the oral health of individuals by prompting 
beneficial bacteria to defend teeth and gums against 
harmful ones. There have been no issues of antibiotic 
resistance, as they contains only commensal flora and 
there has been no proof of intoxication or allergies on 
consumption [5]. Research on their use as mouth rinses 
are scanty.
Antimicrobial efficacies of probiotics and xylitol 
mouth rinses have not been compared till date. Also 
their effects on young and elderly population have not 
been compared.  Hence the study intended to assess 
and compare antimicrobial efficacies of xylitol, 
probiotic and chlorhexidine mouth rinses in children 
and elderly.

INFECTIOUS DISEASE

Antimicrobial efficacy of Xylitol, Probiotic  
and Chlorhexidine mouth rinses among children  

and elderly population at high risk for dental caries –  
A Randomized Controlled Trial

NC KRUPA, HM THIPPESWAMY, BR CHANDRASHEKAR
Department of Public Health Dentistry, JSS Dental College & Hospital (Constituent College),  

JSS Academy of Higher Education & Research, Mysuru, Karnataka, India

Keywords

Probiotics • Xylitol • Streptococcus mutans • Dental caries

Summary

Introduction. Chlorhexidine is considered the most potent chem-
otherapeutic agent against Streptococcus mutans. However, its 
side effects due to prolonged use, indicates need for alternatives. 
The study intended to assess and compare antimicrobial efficacies 
of probiotic, xylitol and chlorhexidine mouth rinses in children 
and elderly.
Methods. The study was a Double blind Randomized Controlled 
Trial conducted among residential school children aged 5-12 
years and elderly greater than 60 years residing in old age homes. 
(ClinicalTrials.gov ID: NCT04399161). 30 participants each 
among children and elderly were chosen based on eligibility cri-
terion (high risk for caries). They were further randomly divided 
into 3 groups with 10 participants in each group. Participants 
were asked to rinse with 15 ml of freshly prepared mouth rinses 
once daily for 2 minutes for 14 days. Antimicrobial efficacy was 

determined by assessing change in Streptococcus mutans levels 
in dental plaque.
Results. Significant reduction in Streptococcus mutans counts 
were observed in both children and elderly (Chlorhexidine: 
mean difference  =  3.11  log10CFU/g, p  =  0.022, Xylitol: mean 
difference = 0.93  log10CFU/g, p = 0.046, Probiotic: mean dif-
ference = 1.91  log10CFU/g, p = 0.023 in children); (Chlorhex-
idine: mean difference = 2.23  log10CFU/g, p = 0.004, Xylitol: 
mean difference = 1.39 log10CFU/g, p = 0.009, Probiotic: mean 
difference = 1.61 log10CFU/g, p = 0.018 in elderly). Intergroup 
comparison showed no significant difference.
Conclusions. Antimicrobial efficacy of xylitol and probiotic 
mouth rinses were comparable to that of chlorhexidine in both 
children and elderly. Probiotics could potentially be more effica-
cious than xylitol among children.
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Methods

The research was a randomized, double blind, parallel, 
controlled trial (ClinicalTrials.gov ID: NCT04399161) 
conducted in full accordance with the World Medical 
Association Declaration of Helsinki. The study protocol 
was approved by the institution’s ethics committee (No: 
JSSDCH/Ethical/05/2016-17). The study was conducted 
over a period of 10 months between February and 
December 2017.
The study was conducted among residential school 
children aged 5-12 years at high risk for caries chosen 
from a government residential school and elderly 
citizens (above 60 years) at high risk for caries residing 
in an old age home. The residential school and old age 
home were chosen by a convenience sampling method. 
Permission to conduct the study in the residential school 
and old age home was obtained from the concerned 
authorities. Details about the study were presented to the 
participants in the form of a study information sheet or 
communicated verbally in both English and in the local 
language. Only the eligible participants who provided 
written consent after they were briefed about the study 
procedure were included in the study. In case of children, 
written consent was obtained from the guardian. 
Eligibility criteria were as follows. Inclusion criteria: 1) 
Individuals with high risk for caries who were identified 
using a customized caries risk assessment tool. 2) Not 
under antimicrobial therapy or probiotic products for the 
past 1 month. Exclusion criteria: 1) Using mouth rinse 
routinely. 2) Undergoing any dental treatment during 
the study period. 3) Not able to brush their teeth and 
rinse on their own. Twelve participants were chosen 
per group. Sample size was based on previous literature 
with similar study objectives. With 3 products involved 
in each of the 2 population groups (children and elderly) 
the sample size was 36 child participants and 36 elderly 
participants. 
The caries risk assessment tool comprised of information 
on socio-economic status, oral hygiene practices, fluoride 
exposure, caries experience amongst family members, 
symptoms of dry mouth, quantity and frequency of 
intake of sweetened food and caries experience in the 
past and present. Each item was scored as 0 or 1 and the 
total score was obtained by summing up the scores of all 
the items. Any participant with total score greater than 5 
was considered to be at high risk for caries.
Antimicrobial efficacy of the mouth rinses was assessed 
by assessment of Streptococcus mutans levels in plaque. 
Participants were asked to refrain from brushing on the 
day of plaque collection. Plaque samples were collected 
from the buccal surface of a non-carious permanent 
maxillary first molar (adjacent tooth was considered 
if the index tooth was missing). Plaque collection was 
done using an autoclaved scaler under daylight. The 
collected plaque was then stored in a pre-weighed sterile 
eppendorf tube. The tubes were weighed again after 
plaque collection. The weight of the collected plaque (in 
grams) was determined by subtracting the weight of the 
empty eppendorf tube from the weight of the tube with 

the collected plaque. The samples were stored at -4$] 
and transported to a culture lab within an hour to avoid 
using transport media. 
1  ml saline was added to the eppendorf tube and 
vortexed for even distribution of plaque. This mixture 
was used as stock solution for serial dilutions. From the 
stock solution, 100  µl was transferred to a sterile test 
tube containing 900 µl of saline and vortexed to arrive at 
1:10 dilution. Similar dilutions were prepared to obtain 
100, 10-1, 10-2 and 10-3 dilutions. 50 µl from each of the 
dilutions was plated onto the selective medium (Mitis 
Salivarius Bacitracin Agar) by spread plate method. 
After plating, the MSB agar plates were placed in the 
anaerobic jar and incubated at 37°C for 72 hours.
Colonies of Streptococcus mutans were identified based 
on the following morphologic characteristics, a) 0.5 mm 
raised convex undulated colonies b) light blue color with 
rough margins c) granular frosted glass appearance [6]. 
The colonies were confirmed by a catalase test (negative 
catalase reaction) and gram staining (gram positive 
cocci). Bacterial colonies were counted manually. The 
standard formula used for determining Colony Forming 
Units (CFU) was CFU/g  =  [Number of colonies * 
Dilution factor] / [Volume plated (in ml) * Amount of 
plaque (in g)]. 
After data collection at baseline, the subjects were 
allocated into three groups, Group A, B and C, by 
simple random sampling (lottery method). Group A was 
given Chlorhexidine mouth rinse; Group B was given 
Xylitol mouth rinse and Group C Probiotic mouth rinse. 
The participants and the investigator were blinded from 
the allocation sequence. After 14 days of using the 
mouth rinses, the same procedures were repeated and 
comparisons were made with baseline values.
Xylitol mouth rinse at 10% concentration was used. 
Studies have observed that xylitol at concentrations 
as low as 1% inhibited S. mutans growth [7]. Hence a 
concentration of 10% was expected to inhibit S. mutans 
growth. The mouth rinse was prepared by dissolving 
1.5  g of xylitol powder (Loba Chemie, code 06512) 
in 15 ml of water. Probiotic mouth rinse was prepared 
by using a commercially available probiotic product 
(Sporolac Plus powder-1  g sachet containing not less 
than 1.5 billion cells of Lactobacillus acidophilus-R 
0052, Lactobacillus rhamnosus-R 0011, Bifidobacterium 
longum-R 00175, Bacillus coagulans-SNZ 1969, 
Saccharomyces boulardii). Each sachet was dissolved 
in 15 ml of water in a measuring cup and was used as 
a mouth rinse. A commercially available chlorhexidine 
mouth rinse (Hexidine-0.2% Chlorhexidine gluconate) 
containing 0.2% chlorhexidine gluconate per 10 ml was 
used. 7.5 ml of the concentrate was diluted with equal 
amounts of water to make 15 ml that was used for rinsing.
The subjects were asked to rinse their mouth once daily 
(at night) for 2 minutes, using 15  ml of mouth rinse. 
The intervention was carried out for a period of 14 days. 
Mouth rinsing was supervised during the study period 
by an assistant. A record was maintained to document 
regular usage of the mouth rinse and also to record any 
adverse effects occurring during the intervention period.
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Data was analyzed using SPSS (Version 22.0; SPSS 
Inc., Chicago, IL, USA). Comparisons before and after 
interventions were done using Paired t Test. Comparisons 
between Chlorhexidine, probiotic and xylitol groups 
were done using ANOVA. Statistical significance was 
fixed at p  ≤  0.05. Effect size estimates were obtained 
for pre and post intervention comparisons and also for 
comparison between groups. 

Results

A total of 72 participants (36 children and 36 elderly) 
were recruited for the study of which 12 (6 children and 
6 elderly) were excluded. The remaining (30 children 
and 30 elderly) were randomly divided into 3 groups 
with 10 participants per group. Amongst the participants 
chosen for the study 2 children and 4 elderly were lost to 
follow-up (Fig. 1).
Among children, significant reduction in Streptococcus 

mutans counts were observed in all three groups 
(chlorhexidine: mean difference  =  3.11  log10CFU/g; 
SD  =  2.32; t  =  3.28; p  =  0.022); (xylitol: mean 
difference  =  0.93  log10CFU/g; SD  =  0.86; t  =  2.64; 
p = 0.046); (probiotic: mean difference = 1.91 log10CFU/g; 
SD  = 1.67; t  =  3.02; p  =  0.023). Likewise significant 
reduction in Streptococcus mutans counts were 
observed among elderly (chlorhexidine: mean 
difference  =  2.23  log10CFU/g; SD  =  1.08; t  =  5.07; 
p = 0.004); (xylitol: mean difference = 1.39 log10CFU/g; 
SD  =  0.81; t  =  4.19; p  =  0.009); (probiotic: mean 
difference  =  1.61  log10CFU/g; SD  =  0.92; t  =  3.90; 
p  =  0.018). The before and after comparisons also 
showed large effect sizes in all three groups in both 
children and elderly (Tabs. I, II).
There was no statistically significant difference in 
Streptococcus mutans count on comparing the 3 mouth 
rinses in children (F  =  2.39; p  =  0.123) and elderly 
(F = 1.26; p = 0.314). Medium effect size (t2   = 0.13) 
was observed on comparing Streptococcus mutans 
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counts between the three mouth rinses among children 
while the effect size was small (t2 = 0.03) on making 
similar comparisons among elderly (Tab. III). 
Percentage reductions in Streptococcus mutans counts 
were greater with probiotic (28%) than xylitol (14%) 
among children while they were similar (probiotic: 23%, 
xylitol: 22%) among elderly (Fig. 2). 

Discussion

The bisbiguanide chlorhexidine, which has been 
studied extensively for over 20 years, is currently 
the most potent chemotherapeutic agent against 
Streptococcus mutans and has been often used as a 
positive control for assessment of the anticariogenic 
potential of other agents [8]. Side effects reported with 
use of chlorhexidine provides opportunities to study the 
potency of other products in inhibiting Streptococcus 
mutans activity [4, 9-11]. In this background the study 
attempted to assess and compare the antimicrobial 
efficacies of chlorhexidine, xylitol and probiotic mouth 
rinses by assessment of Streptococcus mutans levels in 
plaque. 
The methodology involved assessment of Streptococcus 
mutans levels in plaque among children and elderly who 
were at high risk for dental caries. Concentration of mouth 
rinses used were based on inhibitory concentrations as 
determined in previous studies [7, 12]. Plaque was used 

as an alternative to saliva (due to variable secretion rates, 
duration of contact with the biofilm, etc.) as it has been 
proven to be a better indicator of microbial load in the 
oral cavity [13, 14]. The dropout rate in the study was 
around 7%. The main reason for dropout was systemic 
illnesses and antibiotic use.
We observed significant reduction in Streptococcus 
mutans counts after using the 3 mouth rinses for 14 
days. The results were supported by studies conducted 
by Yousuf et al. [9], Jindal et al. [15], Priyadharshini 
et al. [10] and Laleman et al. [16] in case of probiotics 
and by El Salhy et al. [4] and Arunakul et al. [11] in 
case of xylitol. Large effect sizes were obtained in all 
the groups. Hence it may be inferred that use of any of 
the mouth rinses significantly reduces microbial load in 
plaque as compared to non-use.
Comparison of the mean reduction in Streptococcus 
mutans counts between groups gave insignificant 
results. Also the effect sizes observed between the 
different mouth rinses were trivial.  Hence it may be 
inferred that the antimicrobial efficacy of three mouth 
rinses are comparable. Similar results were reported 
in another study [17] conducted among adults. Better 
compliance was however observed with probiotic and 
xylitol mouth rinses as compared to that of chlorhexidine 
mouth rinse (few complained of burning sensation on 
using chlorhexidine mouth rinse). Percentage reduction 
in Streptococcus mutans counts show that probiotics 
could be potentially more efficacious than xylitol among 

Tab. I. Comparison of Streptococcus mutans counts in children before and after using mouth rinses.

Mouth rinse used Streptococcus mutans count in children log10CFU/g (SD)
t p-value Hedges’ g

Before using mouth rinse After using mouth 
rinse Mean difference

Chlorhexidine 6.43 (1.28) 3.33 (2.71) 3.11 (2.32) 3.28 0.022* 1.4
Xylitol 6.60 (0.95) 5.67 (1.12) 0.93 (0.86) 2.64 0.046* 0.8
Probiotic 6.88 (0.76) 4.97 (2.36) 1.91 (1.67) 3.02 0.023* 1.0

* Significant; SD: standard deviation; CFU/g: Colony Forming Units/ gram.

Tab. II. Comparison of Streptococcus mutans counts in elderly before and after using mouth rinses.

Mouth rinse used Streptococcus mutans count in elderly log10CFU/g (SD)
t p-value Hedges’ g

Before using mouth rinse After using mouth 
rinse Mean difference

Chlorhexidine 7.13 (1.15) 4.91 (0.73) 2.23 (1.08) 5.07 0.004* 2.1
Xylitol 6.42 (1.10) 5.03 (0.47) 1.39 (0.81) 4.19 0.009* 1.5
Probiotic 7.16 (0.80) 5.55 (0.43) 1.61 (0.92) 3.90 0.018* 2.2

* Significant; SD: standard deviation; CFU/g: Colony Forming Units/ gram.

Tab. III. Comparison of mean reduction in Streptococcus mutans counts between three mouth rinses in children and elderly.

Study groups Mouth rinse used Mean difference in Streptococcus 
mutans reduction (I-J)

log10CFU/g
F p-value t2

(I) (J)

Children
Chlorhexidine Xylitol 2.17

2.39 0.123 0.13Chlorhexidine Probiotic 1.19
Xylitol Probiotic -0.98

Elderly
Chlorhexidine Xylitol 0.84

1.26 0.314 0.03Chlorhexidine Probiotic 0.62
Xylitol Probiotic -0.22

CFU/g: Colony Forming Units/ gram.
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children while both had similar effects among elderly.
There is scanty documenting of the effect of mouth 
rinses on compromised individuals (high caries risk) 
which may be considered a strength in our study. 
Antimicrobial efficacies of probiotics and xylitol mouth 
rinses especially among elderly population have not 
been compared till date. A major limitation was the 
small sample size. Also, the effect of the mouth rinses 
was tested on Streptococcus mutans alone. The fact that 
more than one microbe is involved in the caries process 
provides scope for further research.

Conclusion

Antimicrobial efficacy of xylitol and probiotic mouth 
rinses were comparable to that of chlorhexidine in both 
children and elderly. Probiotics could potentially be 
more efficacious than xylitol among children.
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Introduction

Hepatitis C virus (HCV) infection is an infection that 
may lead to cirrhosis and hepatocellular carcinoma. 
Its global prevalence was approximately 1.6% or 115 
million persons [1]. HCV infection is much more 
common in adults compare with children (90%:10%) 
or 104 vs 11 million patients [1]. The prevalence rate 
of HCV infection is varied among countries with the 
highest rate in Egypt at 14.70%. 
A serological surveillance in 310 Belgian forest workers 
showed seroprevalence of Lyme disease which determined 
the population at risk for those asymptomatic [2]. 
Patients with HCV infection are mostly asymptomatic. 
Therefore, community surveillance may be helpful to 
identify infected patients. In Thailand, endemic areas for 
HCV infection, found the prevalence of HCV infection 
was 6.9% reported in 2020 and previously reported to 
be 15.5% in 2017 [3, 4]. The previous study conducted 
in age group of 30-64 years and in two provinces [5]. 
Additionally, most surveillance studies conducted in 
a point period; not longitudinally. This study aimed to 
evaluate HCV infection rate in all age groups in the 
northeastern, Thailand in a longitudinal fashion.

Methods

This was a surveillance study conducted in 20 provinces 

of northeastern, Thailand. The study period was between 
July 2010 and November 2019. The surveillance was 
conducted in multiple areas in each province on a 
random basis. Each surveillance comprised of HCV 
screening and educational activities regarding HCV 
awareness by multidisciplinary health care team. The 
concept of awareness of HCV infection according to the 
world hepatitis alliance was implemented. 
During the surveillance, demographic data of participants 
were collected. HCV screening test was performed in 
each participant by using a rapid point-of-care assay (One 
Step Rapid Test for HCV; HEALGEN, TX77401, USA). 
This rapid test has sensitivity and specificity for HCV 
infection of 98.1% and 98.9%, respectively. Those with 
test positive for HCV infection were referred for proper 
treatment. Rates of HCV infection in each province and in 
overall were calculated. Descriptive statistics were used to 
compute the differences by age group and sex. A p-value 
of less than 0.05 considered statistical significance. 
The study protocol was approved by the ethic committee 
in human research, Khon Kaen University, Thailand 
(HE621134). An informed consent was not obtained due 
to retrospective data collection.

Results

During the surveillance period, there were 31,855 subjects 
who participated the project. Of those, 1,285 subjects 
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ally, most surveillance studies conducted in a point period; not lon-
gitudinally. This study aimed to evaluate HCV infection rate in all 
age groups in the northeastern, Thailand in a longitudinal fashion.
Methods. This was a surveillance study conducted in 20 provinces 
of northeastern, Thailand. The study period was between July 2010 
and November 2019. During the surveillance, demographic data of 
participants were collected. HCV screening test was performed in 
each participant by using a rapid point-of-care assay. Rates of HCV 
infection in each province and in overall were calculated. 

Results. During the surveillance period, there were 31,855 
subjects who participated the project. Of those, 1,285 subjects 
(4.037%) were tested positive for HCV infection (Tab. I). The 
HCV infection rate was highest in 2011 (8.98%): ranges 1.28 to 
9.59%. The age group of over 50 years had 690 subjects with HCV 
infection (5.45%) out of 12,660 subjected tested in this age group. 
There was significant different among age groups (p < 0.001) and 
difference of age over 30 years and sex (p 0.043).
Conclusions. This longitudinal surveillance showed that HCV 
infection rates in northeastern, Thailand were varied across the 
provinces with the highest rate of 9.59%. The HCV infection 
should be aware in male with age over 30 years.



HCV SURVEILLANCE

E289

(4.037%) were tested positive for HCV infection (Tab. I). 
The HCV infection rate was highest in 2011 (8.98%). 
Among 20 provinces, Udonthani and Khon Kaen province 
were the top two provinces with the highest HCV infection 
rate at 9.59%, and 7.86% (Tab. II). The HCV infection 
ranged from 1.28 to 9.59%. The age group of over 50 
years had 690 subjects with HCV infection (5.45%) out of 
12,660 subjected tested in this age group (Tab. III). There 
was significant different among age groups (p < 0.001) 
and difference of age over 30 years and sex (p 0.043).

Discussion

As previously reported, estimation of disease is not 
enough for people who inject drugs [6]. HCV infection 

is estimated to be 52.3% of people with inject drug. This 
surveillance showed that average HCV infection rate in 
this 10-year cohort among 20 provinces. The highest 
rate of HCV infection was higher than the recent survey 
in 2020 (9.59% vs 6.9%) [3].
This study found similar findings with the previous 
study on HCV infection rate among age groups [4]. The 
seroprevalence was low at age group of under 35-40 
years: ranges 0.0-3.5%. In this study, we found that the 
HCV infection rate was dramatically increasing from 
0.0%-0.90% in age group below 30 years to 3.74% 
in age group of 31-40 years (Tab. III) which was also 
statistically significant (p  <  0.001). However, this 
rising rate was not shown in both groups: only male 
sex (p = 0.043). The female group had quite steady rate 
from 0.0% to 0.77% (Tab. III). These findings may be 
explained from higher rate of people with inject drug in 
male patients. A study from northern, Thailand found 
that 81.8% out of 164 people with inject drug were male 
and 57.3% of subjects had first intravenous drug use at 
age below 24 years [7]. These finding may also explain 
why the HCV infection was significantly increased after 
age group of 30 years.
This study showed 10-year surveillance in almost 
provinces in the northeastern, Thailand. However, there 
are some limitations. First, participants in the project 
were those participated the world hepatitis alliance 
in that province. The total population tested for HCV 
infection was quite large at 31.855 persons though. And, 
the HCV test was the point of care test but it has a good 
sensitivity and specificity [8]. Some related conditions 
were not studied [9-16]. Finally, HCV genotypes were 
not evaluated.

Tab. I. Details of hepatitis C virus (HCV) infection by the HCV surveil-
lance project in northeastern, Thailand.

Year Total tested 
for HCV (n)

Test positive 
for HCV (n)

Test positive 
for HCV (%)

2010 419 24 5.73
2011 846 76 8.98
2012 2,964 162 5.46
2013 4,761 253 5.31
2014 5,076 88 1.73
2015 3,139 66 2.10
2016 4,314 279 6.46
2017 4,811 255 5.30
2018 2,948 53 1.79
2019 2,577 29 1.12
Total 31,855 1,285 4.03

Tab. II. Details of hepatitis C virus (HCV) infection by the HCV surveillance project in northeastern, Thailand categorized by province.

Provinces Year tested Total tested 
for HCV (n)

Test positive 
for HCV (n)

Test positive 
for HCV (%)

Beung kan 2017 603 25 6.51
Khon Kaen 2010-2019 4,913 386 7.86
Sakon Nakhon 2012-2014, 2017 981 26 2.65
Si sa ket 2014-2017 1,727 64 3.70
Burirum 2012-2016, 2018 1,647 58 3.52
Mukdaharn 2015, 2017 462 10 2.16
Amnat Chareon 2017 261 13 4.98
Maha Sarakam 2013, 2015-2017 1,459 56 3.84
Udonthani 2011-2017 1,365 131 9.59
Nong khai 2013-2019 4,332 118 2.72
Nakorn Panom 2015, 2017 766 22 2.87
Ubon Ratchathani 2013, 2014 2018 975 15 1.54
Nakorn Ratchasima 2012, 2014, 2016, 2019 1,571 43 2.74
Chaiyaphum 2013-2014, 2016, 2017 1,906 74 3.88
Surin 2011-2019 3,275 61 1.86
Kalasin 2013-2014, 2016-2019 2,151 114 5.29
Loei 2014, 2018 701 9 1.28
Roi-et 2012-2014, 2018 2,069 47 2.27
Yasothon 2018 304 7 2.30
Nong bua lumphu 2016, 2019 387 6 1.55
Total 31,855 1,285 4.03
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Conclusions

This longitudinal surveillance showed that HCV 
infection rates in northeastern, Thailand were varied 
across the provinces with the highest rate of 9.59%. The 
HCV infection should be aware in male with age over 
30 years.
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Introduction

Viral hepatitis continues to be a significant public health 
problem. Five infectious disease agents cause most 
of viral hepatitis: hepatitis A virus (HAV), hepatitis B 
virus (HBV), hepatitis C virus (HCV), hepatitis D virus 
(HDV), and hepatitis E virus (HEV) [1]. It is estimated 
that around 2.3 billion people worldwide are infected 
by at least one of these viruses [2]. Viral hepatitis has 
caused about 1.34 million deaths annually due to chronic 
liver disease and primary liver cancer [2-4]. Moreover, 
while mortality from other infectious diseases such as 
tuberculosis and HIV decreases, deaths due to viral 
hepatitis increase over time [4]. Low rates of diagnosis, 
incomplete vaccination coverage and inaccessible drugs 
are some of the challenges of the efforts to eliminate 
viral hepatitis [5].
The COVID-19 pandemic compounded these 
challenges in eliminating viral hepatitis. COVID-19 
has infected around 255 million and has caused around 
five million deaths [6]. But effects of COVID-19 extend 
beyond its morbidity and mortality. Management and 
care of non-COVID disease have significantly been 
affected [7-9]. Significant reductions in visits to 
viral hepatitis clinics have been observed in several 
countries, with some regions recording as much 
as a 95% decline [10, 11]. Indeed, concerns have 
been raised regarding the impact of the COVID-19 

pandemic in the prevention, control, management, 
and elimination of viral hepatitis [12].
The internet is an essential source of health information for 
the public, especially during this COVID-19 pandemic, 
as evidenced by the increase in online searches for health-
related information [13, 14]. The field of infodemiology 
aims to characterize the distribution and determinants of 
this digital information [15, 16]. Infodemiology has been 
utilized to assess the general understanding of disease 
and measure public awareness and interest in health-
related topics [17-20]. Infodemiology has evaluated 
other infectious diseases such as tuberculosis and 
influenza [21-23]. However, global infodemiological 
studies on viral hepatitis are lacking. Thus, this research 
characterized the online global search interest for viral 
hepatitis in the last decade, focusing on the period before 
and during the pandemic. Factors associated with online 
interest for viral hepatitis were also presented in this 
study.

Methods

Global online search interest for hepatitis was measured 
using the Google Trends™ database, which provides 
reports on search trends in the unit of search volume index 
(SVI). This number represents the search interest relative 
to the highest point on the chart for the given region and 
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Summary

Introduction. Viral hepatitis remains a public health concern 
worldwide, mainly in developing countries. The public’s aware-
ness and interest in viral hepatitis information are essential in 
preventing and controlling this disease. Infodemiology has been 
used as a surrogate to assess the general understanding of dis-
ease and measure public awareness of health topics. However, 
this analysis has not been applied to viral hepatitis. Thus, this 
study investigated the online global search interest for viral hepa-
titis in the last decade, focusing on the period before and during 
the COVID-19 pandemic. 
Methods. Global online search interest for hepatitis was meas-
ured using the Google Trends™ database. Spearman’s rank-order 
correlation correlated country-specific characteristics and preva-
lence data with search volume index. 
Results. There was a significant reduction in online search inter-

est for hepatitis during the COVID-19 pandemic (2020). People 
searching for hepatitis are also interested in hepatitis vaccination. 
Search volume index is positively correlated with viral hepatitis 
and HIV prevalence and negatively correlated with GDP. This 
correlation mirrors the high burden of viral hepatitis in develop-
ing countries and their citizens’ desire to be informed about this 
disease. 
Conclusions. Our study found decreased global online interest 
in viral hepatitis during the pandemic. Moreover, higher online 
interest in hepatitis was observed in countries with a lower gross 
domestic product and high viral hepatitis and HIV prevalence. 
We demonstrated that global online interest toward viral hepati-
tis could be assessed through the infodemiologic approach using 
Google Trends™.
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time. An SVI of 100 corresponds to the peak popularity for 
the search term. A value of 50 means that the term is half 
as popular. A score of 0 means that there was insufficient 
data for the search term. SVI has been shown in previous 
studies to provide insight into population health-seeking 
behavior and collective health trends.
Google Trends™ was accessed by visiting http://trends.
google.com. “Hepatitis”, “Hepatitis A”, “Hepatitis B”, 
“Hepatitis C”, “Hepatitis D”, and “Hepatitis E”. We 
limited the results to 10 years from the Search Query 
(October 11, 2011 - November 11, 2021). SVI and 
related queries were obtained from Google Trends™. 
The information about GDP allocation (% GDP), HIV 
prevalence, hepatitis prevalence was obtained from 
the World Bank [24] and CDA Foundation’s Polaris 
Observatory [25].
Correlation between country-specific characteristics 
and SVI was determined using Spearman’s rank-order 
correlation. A Spearman’s correlation coefficient (l) with 
a p-value of less than 0.05 was considered significant. 
This statistical analysis was done using GraphPad Prism 
software version 7 (GraphPad Software, San Diego, CA).

Results

The SVI for hepatitis search terms for 2011-2021 is 
shown in Figure 1. There has been a gradual increase in 

the online interest for hepatitis in the last decade until 
early 2020 where a global online drop of interest can 
be appreciated. The declaration of the World Health 
Organization of COVID-19 as a pandemic coincided 
with this decline in online interest for hepatitis. 
To determine if COVID-19 has affected global online 
interest in hepatitis, we compared the average SVI 
between 2019 (pre-pandemic) and 2020 (pandemic 
season. The SVI for “Hepatitis” (p < 0.0001), “Hepatitis 
A” (p < 0.0001), Hepatitis B (p < 0.0001), “Hepatitis C” 
(p < 0.0001), “Hepatitis D” (p = 0.015), and “Hepatitis 
E” (p  =  0.0008) significantly decreased during the 
pandemic compared to the pre-pandemic season (Tab. I). 
People searching for hepatitis have also searched for 
vaccines for hepatitis, for hepatitis B and hepatitis 
B (Tab. II). People are also interested in knowing 
symptoms of hepatitis, the definition of viral hepatitis, 
hepatitis test, and hepatitis treatment. We also noted that 
“hiv” is related to online interest for hepatitis.
We also identified the countries where hepatitis search 
terms were most popular for the past ten years. For 
“Hepatitis”, we found that the top countries were Ghana, 
Nigeria, Uganda, Ethiopia, and Venezuela (Fig. 2A). 
For the search term “Hepatitis A”, the top countries 
were Venezuela, Guatemala, Peru, Honduras, and 
Ghana (Fig. 2B). On the other hand, Ghana, Uganda, 
Nigeria, Ethiopia, and Cameroon have more searches 
for “Hepatitis B” (Fig. 2C). “Hepatitis C” was most 
popular in Pakistan, Puerto Rico, the United States, 
Dominican Republic, and Ghana (Fig. 2D). The search 
term “Hepatitis D’’ yielded more results in Nigeria, 
Nepal, Kyrgyzstan, Pakistan, Bolivia (Fig. 2E). Lastly, 
“Hepatitis E” was more popular in Nigeria, Nepal, 
Kyrgyzstan, Pakistan, Bolivia (Fig. 2F).
We found that online interest in hepatitis was positively 
correlated with the prevalence of hepatitis B (p = 0.86), 
hepatitis D (p = 0.36), and hepatitis E (p  =  0.80) 
(Tab.  III). Furthermore, there was also a positive 
correlation between hepatitis B prevalence and SVI for 
“hepatitis B” (p = 0.23), the prevalence of hepatitis C 
with SVI for “hepatitis C” (p  =  0.55), and prevalence 
of hepatitis E with SVI for “hepatitis E” (p = 0.08). We 
also found that GDP had a negative correlation with 
the search terms “hepatitis” (p  <  0.0001), hepatitis 
A (0.0005), hepatitis B (<  0.0001), hepatitis C (0.02), 
hepatitis D (0.009), and hepatitis E (p = 0.008). 
Due to the propensity of hepatitis to have coinfection 
with HIV, we also checked the correlation of HIV 
prevalence with online interest in hepatitis. HIV 

Tab. I. Comparison of search volume indices for hepatitis search terms in 2019 (before the pandemic) vs 2020 (during the pandemic).

Search Term Median Annual SVI p-value
2019 2020

Hepatitis 86 65 < 0.0001
Hepatitis A 72 40.5 < 0.0001
Hepatitis B 94.5 71.5 < 0.0001
Hepatitis C 64.5 44.5 < 0.0001
Hepatitis D 71.5 62 0.015
Hepatitis E 68 51 0.0008

Tab. II. Top associated search terms also used by people searching 
for “Hepatitis” (2011 to 2021).

Search Query Search Volume Index
Hepatitis vaccine 100
Hepatitis symptoms 95
La hepatitis 90
What is hepatitis 75
Hepatitis B vaccine 62
Hepatitis virus 60
Liver hepatitis 58
Liver 57
Hepatitis treatment 50
Hepatitis test 46
Hepatitis a vaccine 43
Symptoms of hepatitis 40
Hepatitis sintomas 40
Viral hepatitis 37
Hepatitis C symptoms 34
HIV 34
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prevalence was positively correlated with the SVI for 
“hepatitis” (p  =  0.007), hepatitis A (p  =  0.0305), and 
hepatitis B (0.007). 

Discussion

This study showed that the online interest in hepatitis 
has gradually increased in the last decade. However, 
we observed a significant decrease in the global online 
interest for hepatitis during the COVID-19 pandemic. 
The worldwide reduction of online interest in hepatitis 
parallels the decline of public interest in non-COVID 
diseases, including cancer, obesity, rheumatic, and 
ophthalmologic diseases during the pandemic [26-30]. 
Management of non-COVID diseases has been affected 
by COVID-19. Emergency department visits and hospital 
admissions of non-COVID illnesses have decreased 
during the early months of the pandemic. A decrease in 

the public interest for viral hepatitis is evident in online 
search behavior and decline in physical visits in the 
viral hepatitis clinics during the pandemic [10, 11]. This 
decrease in online interest might hinder efforts to curb 
the threat of viral hepatitis. 
We noted that those searching for hepatitis also 
searched for hepatitis vaccines. This is good because 
the public is also aware of the availability of vaccines 
to prevent hepatitis. Vaccination is part of WHO’s core 
interventions to eliminate hepatitis in 2030 [4]. Global 
coverage of the hepatitis B vaccine has steadily increased 
since the 1990s and has reached 85% coverage in 2019. 
A slight dip was noted in 2020, with 83% coverage for 
the Hep B vaccine [31]. Overall global basic vaccination 
coverage significantly dropped in 2020 [31,  32]. 
Reduced vaccination has been affected by vaccine 
supply, vaccine hesitancy, and change in health-seeking 
behavior [32, 33]. Our results showing decreased online 
interest in hepatitis is consistent with decreased health-
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Fig. 2. Search frequencies for  “Hepatitis” (A), “Hepatitis A” (B), “Hepatitis B” (C), “Hepatitis C” (D), “Hepatitis D” (E), and “Hepatitis E” (F) by 
country in the year 2011 to 2021. The color intensity represents the percentage of searches for the leading search term in a particular 
region. Search term popularity is relative to the total number of Google searches performed at a specific time, in a specific location.

A) B) C)

E) F)D)
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seeking behavior for hepatitis. Reduced vaccination 
coverage might increase the global burden of chronic 
hepatitis and hinder the progress towards hepatitis 
elimination [32].
Several developing countries are represented in the top 
countries searching for hepatitis online. Furthermore, 
our results showed that GDP is negatively correlated 
with the online search interest for hepatitis. The high 
online interest for hepatitis among developing countries 
might be due to the high prevalence of hepatitis in these 
countries [2, 4]. This was confirmed in our correlation 
analysis, which showed that online interest in global 
hepatitis was positively correlated with the prevalence 
of viral hepatitis. This is consistent with the positive 
relationship between online search interest via Google 
Trends and the prevalence of infectious diseases [34]. 
Moreover, in developing countries with high hepatitis 
prevalence, numerous public health programs, and 
health education campaigns are conducted by several 
NGOs  [35]. These campaigns might have increased 
the public’s awareness of the disease and might have 
affected their online health-seeking behavior. 
Our results also showed that people searching for viral 
hepatitis are also interested in HIV. We also found that 
HIV prevalence is positively correlated with online 
interest for hepatitis search terms. This reflects the 
close relationship between hepatitis and HIV infection. 
Hepatitis B and hepatitis C share similar modes of 
transmission with HIV [36]. Furthermore, viral hepatitis 
and HIV have a propensity for coinfection, which results 
in significant morbidity and mortality [36, 37].
This study has several limitations. Although the most 
popular search tool, Google is not the sole web search 
engine available, and its penetration to different countries 
may vary. Also, the data is subjected to the inherent 

nonrepresentative sampling bias in Google search 
trends. The data used in this study was collected from 
people with internet access. This might have excluded 
lower-income groups and areas with issues on freedom 
of speech. We have limited our search to the English 
language. Moreover, this might have omitted searches 
using other languages used in other parts of the world. 
Despite these limitations, this study still analyzed the 
pattern and geographical distribution of global online 
interest in viral hepatitis.

Conclusion

Our study, which utilized Google Trend analysis, showed 
a significant drop in the online interest for hepatitis 
during the COVID-19 pandemic. The decrease in online 
interest is consistent with the decreased health-seeking 
behavior for hepatitis disease during the pandemic. 
We noted that people searching for hepatitis are also 
interested in the hepatitis vaccine, a cornerstone for 
hepatitis control, prevention, and elimination. However, 
vaccination efforts have been hampered during the 
COVID-19 pandemic. Decreased health-seeking 
behavior for hepatitis might be one of the factors for 
reduced vaccination. Search volume index is positively 
correlated with viral hepatitis and HIV prevalence and 
is negatively correlated with GDP. This mirrors the high 
burden of viral hepatitis and HIV disease in developing 
countries and the desire of their citizens to know more 
about these diseases. Overall, our study has shown that 
infodemiologic approach through Google Trends™ can 
be used as a tool to assess the online interest of people 
toward viral hepatitis.

Tab. III. Correlations between SVIs for hepatitis search terms and country specific characteristics.

Country-specific characteristics Search Terms r P-value
Hepatitis B prevalence “Hepatitis” 0.023 0.859

“Hepatitis B” 0.149 0.235
Hepatitis C prevalence “Hepatitis” -0.116 0.393

“Hepatitis C” 0.088 0.548
Hepatitis D prevalence “Hepatitis” 0.250 0.364

“Hepatitis D” -0.100 0.950
Hepatitis E prevalence “Hepatitis” 0.040 0.800

“Hepatitis E” 0.320 0.085
GDP (current US$) “Hepatitis” -0.525 < 0.0001

“Hepatitis A” -0.459 < 0.001
“Hepatitis B” -0.540 < 0.0001
“Hepatitis C” -0.302 0.021
“Hepatitis D” -0.482 0.009
“Hepatitis E” -0.370 0.008

Prevalence HIV “Hepatitis” 0.383 0.007
“Hepatitis A” 0.343 0.031
“Hepatitis B” 0.460 < 0.001
“Hepatitis C” 0.035 0.829
“Hepatitis D” 0.084 0.709
“Hepatitis E” 0.250 0.130
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Introduction

Cancer is known as the most leading and the second 
cause of death in developed and developing countries, 
respectively. Annually, 7.6 million deaths occur due to 
cancer, worldwide. Among women, breast cancer (BC) is 
the most frequent cancer. It is estimated that BC accounts 
for about 23% of all new cases of cancer  [1, 2]. About 
27.2% of all new cancer diagnosed cases and about 19% 
of all deaths due to cancer among Asian women are related 
to BC. In Iran as a developing country, BC was showed 
an increasing trend during 1965-2000, and the rank of its 
prevalence changed from the second most to the first most 
frequent  malignancy [1]. Annually, about 8090 new cases 
were diagnosed and more than 1300 of them died because 
of BC. Hence, it is an important public health problem in 
Iran. Some type of surgery to remove the tumor is the main 
treatment for women with BC. According to previous 
studies, the number of involved lymph nodes and tumor 
size are the most important prognostic factors in BC [3]. 
Survival analysis is used to analyze the time-to-event 
data. Cox proportional hazards (PH) regression model 
is the most common model to analyze survival data. The 
basic assumption of this model is the proportionality of 
hazards which is determinative. In practice, the explanatory 
variables may not satisfy the PH assumption or they may be 
correlated [4]. Moreover, when data typically has a high rate 

of censoring, the performance of traditional models such as 
the Cox PH regression model will not be reliable  [5]. In 
some studies, all covariates are measured at the baseline 
and none of them are time-varying covariates, but their 
effects may change over time. So, more flexible models are 
needed. Moreover, in some situations, a patient only can 
experience one of the different types of possible events over 
the follow-up. The probabilities of these events are referred 
to as competing risks and the competing risks models are 
the best choice to analyze such data. The random survival 
forest (RSF) is appropriate to analyze right-censored 
survival data and also is free of model assumptions. The 
most important feature of a random forest is its good 
performance in determining the importance of each variable 
in predicting the response variable [6]. The aim of this study 
was to identify important prognostic factors associated with 
survival among patients with BC using RSF in the presence 
of competing events and compare its performance with the 
cause-specific hazard regression model. 

Materials and methods

Data Collection
The data of this study are related to patients with BC 
who were admitted to Ayatollah Khansari hospital in 
Arak, a major industrial city and the capital of Markazi 
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Summary

Objectives. Breast cancer (BC) is the most common cause of can-
cer death in Iranian women. Sometimes death from other causes 
precludes the event of interest and makes the analysis compli-
cated. The purpose of this study was to identify important prog-
nostic factors associated with survival duration among patients 
with BC using random survival forests (RSF) model in presence of 
competing risks. Also, its performance was compared with cause-
specific hazard model.
Methods. This retrospective cohort study assessed 222 patients 
with BC who were admitted to Ayatollah Khansari hospital in 
Arak, a major industrial city and the capital of Markazi province 
in Iran. The cause-specific Cox proportional hazards and RSF 
models were employed to determine the important risk factors for 
survival of the patients. 

Results. The mean and median survival duration of the 
patients were 90.71 (95%CI: 83.8-97.6) and 100.73 (95%CI: 
89.2-121.5) months, respectively. The cause-specific model 
indicated that type of surgery and HER2 had statistically sig-
nificant effects on the risk of death of BC. Moreover, the RSF 
model identified that HER2 was the most important variable 
for the event of interest.
Conclusion. According to the results of this study, the perfor-
mance of the RSF model was better than the cause-specific haz-
ard model. Moreover, HER2 was the most important variable for 
death of BC in both of the models.
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province in Iran, during 2012-2015. Due to the lack 
of electronic medical records, data are extracted from 
the paper-based medical records into the pre-prepared 
checklist. The study entrance criteria were female 
patients with diagnosed BC that had more than 18 
years old. Also, patients who had many missing data in 
their clinical and demographic records were excluded. 
The gathered data included age at diagnosis, type of 
surgery (Radical mastectomy, Segmental mastectomy, 
Simple mastectomy), number of involved lymph nodes 
(less than 2, 3-6, and more than 7), estrogen receptor 
(ER), progesterone receptor (PR), and human epidermal 
growth factor receptor 2 (HER2) status,  family history of 
BC, stage of the tumor, type of tumor (Ductal, Lobular, 
Medullar), and tumor size (less than 2, 2-5, and greater 
than 5 cm), based on the American Joint Committee on 
Cancer classification [7]. 
Survival time was calculated as the number of months 
from diagnosis until death due to BC, other causes, or 
the end of the study. The event of interest was death due 
to BC and death due to other causes were the competing 
event. Patients who withdrew, lost-to-follow-up, or 
did not die up to the end of the study were considered 
censored.

Statistical Analysis
Describing survival
When there are competing risks, the Kaplan-Meier 
(KM) may not be very informative to describe survival 
probability because it is based on an independent 
assumption about competing risks that cannot be 
verified. So, the cumulative incidence function that can 
be used for different causes of failure, was employed for 
the statistical description of survival [8].

Cause-specific hazard regression model
The cause-specific hazard regression model can be fit 
with Cox regression by treating failures from the cause 
of interest as events and failure from other causes as 
censored observation. The adjusted and unadjusted 
effects of risk factors on cause-specific hazards were 
estimated using the Cox PH regression model [4].

Random survival forests model for competing risks
RSF is a survival model based on the tree method for 
the analysis of right-censored survival data. To develop 
and validate the RSF, data were divided to learning 
(63% of data to develop the model) and test (37 of data 
to check the data validity) parts. Totally, 1000 bootstraps 
samples were constructed from the learning part. 
Then a competing risk tree for each bootstrap sample 
was grown. To split each node of a tree, a subset of p 
variables was selected randomly, and the node was split 
using the candidate variable that maximizes a competing 
risk splitting rule. The tree is grown to full size under the 
constraint that a terminal node should have no less than 
unique cases. Then we calculate cumulative incidence 
functions and cumulative cause-specific hazards for all 
events (Death of BC, Death of other causes) for each 

tree. Eventually, take the average of each estimator over 
all trees to obtain its ensemble  [9]. In RSF, variables 
can be selected by filtering on the basis of their variable 
importance (VIMP). The VIMP for x, a risk factor, is 
the prediction error for the original ensemble subtracted 
from the prediction error for the new ensemble obtained 
using randomizing x assignments  [9, 10]. A large 
positive VIMP indicates a potentially predictive variable 
whereas zero or negative values identify non-predictive 
variables to be filtered [9]. 

Comparison and computational software
We used the integrated Brier score (IBS) to compare the 
efficiency of the RSF for competing risks and the cause-
specific hazard regression model [11].
Statistical analysis was performed using R packages’ 
“randomForestSRC”  [12], “riskRegression”  [13], 
“cmprsk”  [14] and “pec”  [11], version 3.3.3 (The R 
Foundation for Statistical Computing, Vienna, Austria; 
http://www.r-project.org).

Ethics statement
This study was approved by the Research Ethics 
Committee of Hamadan University (No. IR.UMSHA.
REC. 1396.738). We received informed written 
consentfrom all participants and for illiterate people and 
participants under the age of 16 from legally authorized 
parents/representatives.

Results

The study involved 222 patients with BC. Approximately 
26% (n = 58) of patients experienced death due to BC, 
13% (n  =  29) experienced death due to other causes 
and the remaining were right censored. The mean and 
median survival time of the patients were 90.71 (95% CI: 
83.82-97.60) and 100.73 (95% CI: 89.16-121.46) 
months, respectively. The mean (SD) age at diagnosis 
was 46.53 (10.21) years. The baseline characteristics of 
patients with BC are given in Table I.
Figure 1 shows that non-parametric estimates of 
cumulative incidence functions (CIF) for death due 
to BC and other causes. As can be seen in this figure, 
cumulative incidence probability for death of BC is 
higher than the competing event of death.
The results of cause-specific model are shown in 
Table  II. According to the results, type of surgery 
(Segmental Mastectomy) and HER2 were statistically 
significant for the event of interest (death due to BC) 
(P < 0.05). So, the risk of death for a patient who has 
segmental mastectomy was 2.98 times larger compared 
with a patient with radical mastectomy. Moreover, the 
risk of death in patients with HER2 positive was higher 
than patients with HER2 negative.
Results from the event-specific variable importance 
(VIMP) for all used variables in RSF are given in Table III. 
The event-specific VIMP were obtained using log-rank 
splitting. An important variable is known if the value of 
its VIMP be more than 0.002  [15]. According to Table 
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III, HER2, number of involved lymph nodes and age at 
diagnosis are the top three variables for death due to BC. 
In order to compare the efficiency of RSF with cause-
specific model, the integrated Brier score (IBS) criterion 
was used. The smaller value of this criterion shows 

better performance. Values of this criterion for RSF and 
cause-specific model were reported in Table IV. The IBS 
score of the RSF was 0.132 for death due to BC, which 
was smaller than the one for the cause-specific hazard 
regression model.

Tab. I. Baseline characteristics of patients with breast cancer.

Variables Death of BC N  (%) Death of other 
causes N  (%)

Censored
N  (%)

Total
N  (%)

Type of surgery
Radical Mastectomy 49 (84.5) 26 (89.7) 109 (80.7) 184 (82.9)
Segmental Mastectomy 5 (8.6) 1 (3.4) 9 (6.7) 15 (6.8)
Simple Mastectomy 4 (6.9) 2 (6.9) 17 (12.6) 23 (10.4)

Number of involved lymph nodes
≤ 2 34 (58.6) 13 (44.8) 80 (59.3) 127 (57.2)
3-6 14 (24.1) 7 (24.1) 5 (3.7) 33 (14.9)
≥ 7 10 (17.2) 9 (31.0) 28 (20.7) 47 (21.2)

ER
Positive 26 (44.8) 15 (51.7) 66 (48.9) 107 (48.2)
Negative 32 (55.2) 14 (48.3) 69 (51.1) 115 (51.8)

PR
Positive 23 (39.7) 14 (48.3) 57 (42.2) 94 (42.3)
Negative 35 (60.3) 15 (51.7) 78 (51.1) 128 (57.7)

HER2
Positive 44 (75.9) 17 (58.6) 68 (50.4) 129 (58.1)
Negative 14 (24.1) 12 (41.4) 67 (49.6) 93 (41.9)

Family history of BC
No 6 (10.3) 2 (6.9) 8 (5.9) 16 (7.2)
Yes 52 (89.7) 27 (93.1) 127 (94.1) 206 (92.8)

Stage of disease
I 30 (51.7) 11 (39.7) 79 (58.5) 120 (54.1)
II 13 (22.4) 8 (27.6) 20 (14.8) 41 (18.5)
III 15 (25.9) 10 (34.5) 36 (26.7) 61 (27.5)

Type of tumor
Ductal 50 (86.2) 26 (89.7) 115 (85.2) 191 (86.0)
Lobular 4 (6.9) 2 (6.9) 12 (8.9) 18 (8.1)
Medullar 4 (6.9) 1 (3.4) 8 (5.9) 13 (5.9)

Tumor size  (cm)
≤ 2 35 (60.3) 16 (55.2) 101 (74.8) 152 (68.5)
2-5 21 (36.2) 12 (41.4) 33 (24.4) 66 (29.7)
> 5 2 (3.4) 1 (3.4) 1 (0.7) 4 (1.8)
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Fig 1. CIF for death due to breast cancer and other causes in patients with breast cancer.
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Discussion

In the analysis of survival data, it is possible that subjects 
be at risk of more than one event in a way that the 
occurrence of one, prevents the others. In this situation, 
there are several methods for analyzing survival data. 
We focused on modeling with RSF for competing risks. 
This method is an assumption-free model that is very 
efficient for the analysis of data with high-correlation 
predictor variables, nonlinear effects, and high-level 
interactions [9, 10]. 
Several studies have been done to determine the 
importance of risk factors in the survival of BC patients 
using RSF. In these studies, in which only one death 
event was considered, factors such as progesterone 
receptor, number of involved lymph nodes, stage 

of disease, and so on were recognized as important 
variables [10, 16, 17].
According to the results of the RSF model in this study, 
HER2, number of involved lymph nodes, and age at 
diagnosis as three important prognostic factors of 
survival in BC patients who died due to BC. This result 
is similar to the result of the study done by Safe et 
al. [16]. HER2 was also, statistically significant cause 
specific of death using traditional competing risks 
model. As the results of this model showed, the risk of 
death in patients with HER2 positive was higher than 
patients with the HER2 negative. However, the other 
important variables not significant in cause-specific 
hazards model. This finding was very similar to the 
results of the study by Poorolajal et al. [18] and Karimi 
et al. [19].
For the competing event, metastasis status was the 
most important variable for RSF. For the competing 
event, the Family history of BC was the most important 
variable for RSF. However, using classical models, no 
variable was significant in the cause-specific hazards 
model.
In order to compare the performance of the cause-
specific hazard regression model and RSF were 
compared were used the integrated Brier score 
criterion. Based on the results of the IBS criterion, the 
performance of RSF was better than the cause-specific 
hazard regression model. This result was consistent 
with the studies done by Ishwaran et al. [10] and Hamidi 
et al. [15]. This may be because the nonlinear effects 
and interactions between variables are considered in 
the RSF model [10, 15].
The main limitation of this study was the small number 
of deaths and the high rate of censoring. Despite this 
limitation, the current study reveals the important 
prognosis factors for survival in patients with BC.

Conclusion 

According to the results of this study, the performance of 
the RSF model was better than the cause-specific hazard 
model. Also, HER2 was the most important variable for 
death of BC in both models. 
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Tab. II. Results of cause specific models for BC progression and 
death competing events.

Variables Death of BC Death of other 
causes

HR  (95% CI) HR  (95% CI)
Age at diagnosis 0.99 (0.97, 1.02) 0.99 (0.96, 1.03)
Type of surgery

Radical Mastectomy 1.00 1.00
Segmental 
Mastectomy 2.98 (1.07, 8.28)* 1.05 (0.12, 8.69)

Simple Mastectomy 1.13 (0.38, 3.35) 1.20 (0.25, 5.63)
Number of involved 
lymph nodes

≤ 2 1.00 1.00
3-6 1.18 (0.54, 2.58) 1.39 (0.47, 4.11)
≥ 7 0.31 (0.08, 1.23) 2.31 (0.34, 15.69)

ER
Negative 1.00 1.00
Positive 0.98 (0.43, 2.27) 0.87 (0.24, 3.13)

PR
Negative 1.00 1.00
Positive 0.92 (0.40, 2.14) 1.57 (0.44, 5.56)

HER2
Negative 1.00 1.00
Positive 3.08 (1.58, 6.01)* 1.28 (0.56, 2.92)

Family history of BC
Yes 1.00 1.00
No 0.63 (0.26, 1.55) 1.09 (0.24, 4.83)

Stage of disease
I 1.00 1.00
II 0.66 (0.21, 2.03) 1.57 (0.37, 6.50)
III 1.82 (0.50, 6.63) 0.99 (0.14, 6.71)

Type of tumor
Ductal 1.00 1.00
Lobular 1.19 (0.41, 3.42) 0.94 (0.21, 4.17)
Medullar 0.65 (0.21, 2.05) 0.61 (0.07, 4.85)

Tumor size  (cm)
≤ 2 1.00 1.00
2-5 1.55 (0.59, 4.08) 1.12 (0.35, 3.57)
> 5 0.84 (0.13, 5.35) 1.03 (0.09, 10.98)

* Significant  (p-value < 0.05); BC: breast cancer.
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Introduction

Healthcare-associated infections (HAIs) are a Public Health 
threat worldwide, with a significant impact on patients’ 
mortality, morbidity, hospital length of stay and cost [1, 2]. 
HAIs surveillance is listed by the European Center 
for Disease Control (ECDC) as a critical measure of 
prevention. Since 2011-2012, the ECDC promotes and 
coordinates a point prevalence survey (PPS) of HAIs 
in acute care hospitals. The report published thereafter 
estimated the prevalence of HAIs in more than 1100 
European acute care hospitals was 6.0% over 273 
753 patients [3]. It concluded that, thanks to infection 
prevention and control programmes – including 
surveillance of HAIs –, at least 20% of these healthcare-
associated infections can be prevented [3].
Hospital-wide continuous incidence surveillance is 
very resource demanding, and consensus has been 
reached that repeated PPS is a more efficient approach 
to address this challenge [3]. Even if PPS may show 
limitations regarding the accuracy of data collected, it is 
a more scalable, less time consuming and less expensive 
alternative [4, 5].
Data collected through PPS of HAIs is meant to be used 
as part of a multicenter initiative, but may become a 
valuable source of information also at local level (e.g. 
hospital, local health agency, etc.) [3]. These data in 
fact, can be analyzed to better identify those patients 

presenting with risk factors that increase the chances of 
developing HAIs during their hospital stay.
We performed a retrospective analysis of 2012, 2015 
and 2017 PPS of HAIs conducted in a tertiary academic 
hospital in Italy. The aim of this research is to explore 
the usability of data collected through PPS of HAIs to 
develop hospital-specific models to predict HAIs.

Methods

Data Source
Three PPS have been conducted in an Italian tertiary 
academic hospital since the first ECDC PPS: in November 
2012, in February 2015 and in April 2017. At the moment 
of the survey, the patients’ files analyzed were 467 
in 2012, 468 in 2015 and 447 in 2017. All the PPS of 
HAIs included in this study followed the ECDC protocol 
version 4.2 [6], firstly distributed to Member States in 
early May 2011. Information regarding definition of 
HAI, patients’ inclusion and exclusion criteria, remained 
constant throughout the different surveys [3].
The surveys were conducted by small teams of two 
trained professionals, selected among infection control 
specialists, resident physicians and nurses in the weeks 
before the survey.
During every survey, when necessary, the teams were 
assisted by house staff of the ward they were visiting. 
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Summary

Introduction. Since 2012, the European Centre for Disease Pre-
vention and Control (ECDC) promotes a point prevalence survey 
(PPS) of HAIs in European acute care hospitals. Through a retro-
spective analysis of 2012, 2015 and 2017 PPS of HAIs performed 
in a tertiary academic hospital in Italy, we developed a model to 
predict the risk of HAI.
Methods. Following ECDC protocol we surveyed 1382 patients 
across three years. Bivariate logistic regression analyses were con-
ducted to assess the relationship between HAI and several varia-
bles. Those statistically significant were included in a stepwise mul-
tiple regression model. The goodness of fit of the latter model was 

assessed with the Hosmer-Lemeshow test, ultimately constructing a 
probability curve to estimate the risk of developing HAIs.
Results. Three variables resulted statistically significant in the 
stepwise logistic regression model: length of stay (OR 1.03; 95% 
CI: 1.02-1.05), devices breaking the skin (i.e. peripheral or cen-
tral vascular catheter, OR 4.38; 95% CI: 1.52-12.63), urinary 
catheter (OR 4.71; 95% CI: 2.78-7.98).
Conclusion. PPSs are a convenient and reliable source of data to 
develop HAIs prediction models. The differences found between our 
results and previously published studies suggest the need of devel-
oping hospital-specific databases and predictive models for HAIs.
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After each PPS, data were entered in the software 
HelicsWin.net, a software application developed for the 
manual entry of data of the ECDC HAI-Net surveillance 
of healthcare-associated infections [7], and also analyzed 
for internal purposes. 
In May 2017, after the third PPS of HAIs was conducted 
in our hospital, data have been aggregated in a single 
dataset. We checked the database for patients occurring in 
two or more surveys, to assure independent entries.
 Patients’ attribution to wards has been checked, since the 
hospital went through several wards’ reorganizations after 
2012 (i.e. wards aggregated or divided, wards renamed, 
etc.). Therefore, to allow comparability between the 
different editions of the survey, we relied on the specialty 
of the consulting physician. Eventually, for statistical 
analysis purposes, all wards have been grouped under six 
different categories suggested by the ECDC: Intensive 
Care Units (ICU), Medical (MED), Surgical (SUR), 
Pediatric (PED), Obstetrics/Gynecology (OB/GYN), 
Psychiatric (PSY) [6].
Among several information collected, we also assigned 
the McCabe score to each patient. This score reports the 
prognosis of the patient, based on his underlying medical 
conditions. It allows to classify patients in several 
categories: non-fatal, ultimately fatal or rapidly fatal, if 
their prognosis is respectively above 5 years, between 1 
and 5 years or below 1 year at the moment of the survey.
The info entered in the dataset were based on the ECDC 
standard patient form (“Form A” of protocol version 4.2). 
Ultimately, we extracted the following information from 
the forms: age (in years), sex, ward category, length of 
hospital stay (LOS), surgery since admission, McCabe 
score, urinary catheter (UC), central vascular catheter 
(CC), peripheral vascular catheter (PC), intubation 
(INT), presence of active HAI. 
“Surgery since admission” reports if the patient has 
undergone surgery during the hospitalization, providing 
details about the type of surgery, if minimally invasive 
or not, according to Centers for Disease Control and 
Prevention (CDC) definition of NHSN (National 
Heathcare Safety Network) operative procedure [8].
Several professionals involved in the PPSs complained 
about the difficulties detecting the McCabe. In fact, we 
found that this data has the highest share of unknown 
entry in our DB (Tab. I). In order to assess if this data has 
been recorded with statistically significant differences 
from one year to the other one, we performed a Chi-
squared test. Statistically significant differences were 
found when comparing the year 2015 and 2017 and the 
year 2012 with 2017. 
A research conducted in 20 European hospitals in 2016 
shows that the reliability of the McCabe score using in 
PPS of HAIs is low. The authors conclude that training 
data collector seems necessary to reduce variability in 
the attribution of this score [9].
Unable to determine from the available data whether 
this difference is due to a change of the hospital case-
mix or to professionals’ different interpretation of the 
score, and relying on current literature on this topic, we 
decided to still include this variable in the analysis. 

Statistical Analysis
Firstly, we conducted several bivariate logistic regressions 
to assess the relationship between the dependent variable, 
presence of HAI, and the aforementioned independent 
variables. 
Given the strong relationship between invasive devices and 
the development of HAIs [10], we decided to create a new 
dichotomic variable named DBS, i.e. “devices breaking 
the skin”. This variable is an indicator of presence of a 
central and/or a peripheral vascular catheter. These devices 
in fact, as opposed to urinary catheter and intubation, both 
interrupt the continuity of the skin, instead of exploiting 
an anatomical way to access the body.
Secondly, a forward stepwise multivariate logistic 
regression has been conducted using the Hosmer-
Lemeshow method. Starting from the latter model, we 
defined the probability of developing HAIs according to 
the following formula:
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Where B (B1, B2, B3) indicates the logistic coefficient regression of the ŝ-esim variables, while X (X1, 
X2, X3) defines the vector of independent variables relative for each subject and T indicates the 
transposition operator. Figure I footnote reports the final version of the formula. 
The Hosmer-Lemeshow test allowed us to verify the goodness-of-fit of our predictive model. 
Relying on the expected proportion between the observed and the expected HAIs, we constructed 
a probability curve and measured the area underneath (AUC). 

The statistical analysis was performed using STATA v14.1 (Stata Corp., College Station, TX), except 
for the forward stepwise multivariate logistic regression, performed with SPSS v24 (IBM, Armonk, 
NY). 

Results 

A total of 1382 patients were observed across the three surveys (Table I). The mean patient’s age 
was 59 years (DS r 24.7) and 51.2% were females. The average LOS was 10.0 days (DS r 14.1), 
however a progressive reduction was observed from 2012 (10.3 days, DS r 14.1) to 2017 (9.5 days, 
DS r 13.3). The hospital ward category with the longest average length of hospitalization was the 
ICU, with 16.4 days (DS r 20.7), followed by MED with 10.5 days (DS r 12.0) and PED with 8.6 days 
(DS r 23.9). 

The overall prevalence of HAIs was estimated to be 6.7% (95% C.I.: 5.4%-8.1%), 92 patients across 
three surveys. More than 90% of patients (83/92) had one HAI, almost 9% (8/92) had two 
infections at same time and only one patient had three simultaneous HAIs, making up to a total of 
102 nosocomial infections detected. These were mostly located in MED wards (42.2%), secondly in 
ICU wards (33.3%), thirdly in SUR wards (23.5%). 
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the expected proportion between the observed and the 
expected HAIs, we constructed a probability curve and 
measured the area underneath (AUC).
The statistical analysis was performed using STATA 
v14.1 (Stata Corp., College Station, TX), except for 
the forward stepwise multivariate logistic regression, 
performed with SPSS v24 (IBM, Armonk, NY).

Results

A total of 1382 patients were observed across the 
three surveys (Tab. I). The mean patient’s age was 
59 years (DS  ±  24.7) and 51.2% were females. The 
average LOS was 10.0 days (DS  ±  14.1), however a 
progressive reduction was observed from 2012 (10.3 
days, DS  ±  14.1) to 2017 (9.5 days, DS  ±  13.3). The 
hospital ward category with the longest average length of 
hospitalization was the ICU, with 16.4 days (DS ± 20.7), 
followed by MED with 10.5 days (DS ± 12.0) and PED 
with 8.6 days (DS ± 23.9).
The overall prevalence of HAIs was estimated to be 6.7% 
(95% CI: 5.4%-8.1%), 92 patients across three surveys. 
More than 90% of patients (83/92) had one HAI, almost 
9% (8/92) had two infections at same time and only one 
patient had three simultaneous HAIs, making up to a 
total of 102 nosocomial infections detected. These were 
mostly located in MED wards (42.2%), secondly in ICU 
wards (33.3%), thirdly in SUR wards (23.5%).
The prevalence of patients with at least one HAI ranged 
from 6.0% in 2012 (28/467 patients, 95% CI: 4.0-8.6) to 
7.8% in 2017 (35/447, 95% CI: 5.5-10.7). 
Of the 92 patients with HAIs, 78 (84.8%) originated in 
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the current hospital, while 14 (15.2%) cases originated 
from a different hospital or healthcare facility (e.g. 
nursing home, private hospital, etc.).
Slightly more than 34% of patients included in the 
analysis had undergone surgery since their admission at 
the moment of the PPS (Tab. I). In particular, 54.9% had 
an invasive surgery/NHSN, while 42.4% had a minimally 

invasive surgery/Non-NHSN (2.73% were unknow). 
When focusing on the 92 patients with HAIs, 47.8% had 
surgery, of which 59.1% had an invasive procedure/NHSN 
and 40.9% had a minimally invasive surgery/Non-NHSN.
Patients have been stratified for severity of their 
underlying medical conditions using the McCabe Score 
(Tab. I). More than half of patients observed (61.9%) had 
a non-fatal condition (i.e. life expectancy over 5 years at 
the moment of the PPS), 20.2% had a prognosis of 1-5 
years, and ultimately 10.1% had a prognosis inferior to 
1 year (7.81% patients had an unknown McCabe score). 
Considering patients with HAI only, 47.8% had a non-
fatal condition, 32.6% had a prognosis of 1-5 years, and 
ultimately 15.2% had a prognosis inferior to 1 year (4.4% 
of patients with HAI had unknown McCabe score). 
Slightly more than half of total patients (69.0%) had at 
least one device, i.e. UC, DBS or INT (Tab. I). Among 
patients with HAIs instead, 97.8% had at least one 
device. The device with the highest prevalence was the 
DBS, present in 66.9% of patients, and in 98.9% of 
patients with HAI.
The risk factors mostly associated with HAIs resulted 
from the bivariate analysis (Tab. II) were: age (OR 1.01; 
95% CI: 1.00-1.02), ward category (ICU, OR 3.98; 95% 
CI: 2.38-6.66-PED, OR 0.13; 95% CI: 0.01-0.97), LOS 
(OR 1.04; 95% CI: 1.03-1.06), surgery since admission 
(invasive/NHSN, OR 1.86; 95% CI: 1.13-3.05), McCabe 
Score (Ultimately Fatal, OR 2.12; 95% CI: 1.31-3.45; 
Rapidly Fatal, OR 2.1; 95% CI: 1.13-3.89), DBS 
(OR 11.92; 95% CI: 4.29-33.13), UC (OR 6.23; 95% 
CI: 3.91-9.93), INT (OR 6.40; 95% CI: 3.33-12.31). Sex 
was the only variable not associated with developing 
HAIs at the bivariate analysis.
Of the previously listed variables, only three resulted 
statistically significant in the stepwise logistic 
regression model: LOS (OR 1.03; 95% CI: 1.02-1.05), 
the DBS (OR 4.38; 95% CI: 1.52-12.63) and UC 
(OR 4.71; 95% CI: 2.78-7.98). Figure 1 displays the 
probability over time of developing HAI when such 
devices are involved. The discriminatory accuracy 
of the predictive model was assessed using receiver 
operating characteristic (ROC) analysis which showed 
an AUC of 0.85 (95% CI: 0.82-0.89).

Discussion

The ECDC report estimated a 6.3% HAIs prevalence 
on any given day in acute care hospitals in Italy (95% 
CI 5.4-7.4), consistent with the European mean (5.7%, 
95% CI:  4.5-7.4) [3]. Therefore, our results (6.7%) 
are comparable both with the Italian and the European 
estimates of HAIs.
However, considering each survey included in this 
analysis, a growing trend can be seen, although without 
statistically significant differences. This could be 
explained by the increased awareness towards HAIs in 
our hospital after the first PPS promoted by the ECDC.
The correlation between HAIs and the use of devices 
is well known in literature. Several studies found the 

Tab. I. Characteristics of the surveyed population.

 
Total 

Patients 
(n = 1382)

Patients 
with HAIs 

(n = 92)
p

Mean age (SD)*
Female 59.00 (24.80) 67.57 (19.00) 0.032
Male 61.13 (24.68) 63.24 (22.53) 0.37
Gender**
Female 707 45 < 0.0001
Male 673 47
UNK 2 -  - 
Ward category**
General medicine 630 40 < 0.0001
Intensive care unit 148 32
Paediatrics 110 1
Surgery 439 19
Psychiatric 38 0 -
Gynaecology/
obstetrics 17 0 -

Lenght of Stay (SD)*
General medicine 10.46 (12.00) 27.50 (24.65) < 0,0001
Intensive care unit 16.43 (20.72) 28.22 (27.40) < 0,0001
Paediatrics 8.65 (23.92) 8.00 (0.0) 0,28
Surgery 8.25 (10.55) 18.01 (14.58) < 0,0001
Psychiatric 3.76 (3.83) -(-) -
Gynaecology/
obstetrics 2.94 (1.34) -(-) -

Surgery**
None 905 48 < 0.0001
Invasive 262 26
Minimally Invasive 202 18
UNK 13 -  - 
McCabe **
Non Fatal (> 5 years) 855 44 < 0.0001
Rapidly Fatal (< 1 
years) 140 14

Ultimatily Fata (1-5 
years) 279 30

UNK 108 4 - 
Device**
Devices Breaking Skin
Absent 442 1 < 0.0001
Present 940 91
Urinary Catheter
Absent 980 29 < 0.0001
Present 393 62
UNK 9 1 - 
Intubation
Absent 1307 76 < 0.0001
Present 52 15
UNK 23 1 - 

HAI: Healthcare-associated Infection; SD: Standard Deviation; UNK: Un-
known. * Wilcoxon-Mann-Whitney test was used. ** Chi-squared test.
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association between the UC and the development of HAIs 
[11, 12]. Moreover, they suggest the implementation 
of education and training on urinary catheter insertion 
technique, as well as of strategies to early remove this 
device that can easily convey an infection [4, 13, 14]. 
In our database, a UC was present in 28.4% of the 
patients, a similar value found in the ECDC report. 
However, among patients with at least one HAI, UC had 
a prevalence of 67.4%, much higher than reported by the 
ECDC and other studies [10, 14].
This result suggests the need of improving the 
management of UC in our hospital, which could 
potentially lead to a reduction in hospital- acquired UTI.
The 102 HAIs found in our database were mostly 
infections of the urinary tract (UTI), 33.3% (34/102), 
followed by pneumonia 21.6% (22/102), and infections 
of the surgical site (SSI) and the gastrointestinal system, 
both at 7.8% (8/102). The data from the ECDC PPS of 
HAIs report about Italy shows the following types of HAIs 
as the most common: pneumonia (26.1%), UTI (20.8%), 
SSI (16.2%), and bloodstream infections (15.8%). These 
numbers differ from those we found but are similar to 
those reported by studies conducted in Italy in contexts 
comparable to that one of our hospital [4, 15]. 
These differences highlight the need for each hospital to 

strictly monitor HAIs, as their prevalence may differ for 
epidemiological reasons or for matters strictly related 
to the hospital itself (e.g. complexity of care provided, 
multidrug resistant bacteria, professionals’ habits, 
hygiene standards, etc.). 
Several studies tried to determine which variables could 
predict the development of HAIs in hospital admitted 
patients relying on point-prevalence surveys. A study 
conducted in a tertiary hospital in China found that age older 
than 85 years, male sex, being hospitalized in the ICU, and 
the presence of a UC or INT, are all factors predisposing 
to the development of an HAI [11]. On the other hand, a 
study conducted in 2001 on national level data in Slovenia, 
found that undergoing surgery in the seven days before the 
survey, or having an high McCabe score predisposed to 
HAIs [10]. Finally, the ECDC report found that age, male 
sex, LOS, McCabe Score and number of invasive devices 
are directly correlated with the risk of developing an HAI 
[16]. Despite different results, all these studies provided 
valuable information, either for clinicians or policy makers, 
depending on the level of analysis.
The findings of our study agree – to some extent – with 
previously published data. However, the differences 
found support the need of monitoring HAIs in every 
hospital, as well as developing and updating a facility-

Tab. II.  Risk factors for healthcare-associated infection (HAI), results of bivariate and multivariate analysis.

Unadjusted Adjusted
  OR (95%CI) p OR (95%CI) p
Gender (n = 1364, missing = 18)
Female 1 - - - - -
Male 1.13 0.75-1.72 0.56 - - -
Age 1.01 1.001-1.022 0.02* - - -
Ward category (n = 1382)
General medicine 1 - - - - -
Intensive care unit 3.98 2.38-6.66 < 0.0001 - - -
Paediatrics 0.13 0.01-0.97 0.019 - - -
Surgery 0.72 0.42-1.24 0.23 - - -
Psychiatric - - - - - -
Gynaecology/obstetrics - - - - - -
Length Of Stay 1.04 1.03-1.06 < 0.001* 1.03 1.02-1.05 < 0.001
Surgery (n = 1369, missing = 13)
None 1 - - - - -
Invasive 1.86 1.13-3.05 0.01 - - -
Minimally Invasive 1.62 0.92-2.83 0.09 - - -
McCabe Score (n = 1274, missing = 108)
Non Fatal (> 5years) 1 - - - - -
Rapidly Fatal (< 1 years) 2.10 1.13-3.45 0.002 - - -
Ultimately Fata (1-5 years) 2.13 1.14-3.89 0.015 - - -
Device
Devices Breaking Skin (n = 1382) 
Absent 1 - - 1 - -
Present 11.92 4.29-33.13 < 0.0001 4.38 1.52-12.63 0,006
Urinary Catheter (n=1373, missing = 9) 
Absent 1 - - 1 - -
Present 6.23 3.91-9.93 < 0.0001 4.71 2.78-7.98 < 0.001
Intubation (n = 1359, missing = 23) 
Absent 1 - - - - -
Present 6.40 3.33-12.31 < 0.0001 - - -

OR: Odds Ratio; 95%CI: 95% Confidence Interval.
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specific database of HAIs. This would ease the 
identification of risk factors specific to the hospital, 
profiling patients at risk of developing HAIs, and 
ultimately helping professionals in making decisions. 
The source of this data could be point-prevalence surveys, 
instead of the more resource-intensive continuous 
incidence surveillance. Since the methodology to conduct 
this type of survey has already been implemented into 
most European hospitals – thanks to the ECDC –, this 
should simplify the use of such data to develop hospital-
based database of HAIs.
This study has two limitation. Firstly, it’s a retrospective 
study of data collected during PPSs of HAIs conducted in 
three different years. Despite following the same protocol, 
different professionals were involved in the process in 
different moments, while the awareness towards the 
problem of HAIs could have been different. Secondly, the 
hospital went through several changes during the study 
period. Relying on the available data, we were unable to 
determine if this somehow affected the developing of HAIs.

Conclusion

PPSs are a convenient and reliable source of data to 
develop hospital-specific HAIs prediction models. They 
represent a less time consuming and less expensive 
alternative to continuous surveillance of HAIs, especially 

when paired with the development of a predictive model.
In the near future, the rapid spread of Electronic Health 
Record (EHR) will make collecting relevant information 
about patients easier and easier. Predictive models with 
data automatically collected from EHR would generate 
alerts for physicians to draw their attention to those 
devices in place for long time, therefore at higher risk of 
housing an infection in a certain patient [17]. This would 
allow to timely address that 20% of HAIs identified by 
the ECDC as avoidable, as well as exceed that goal and 
sensibly reduce healthcare-associated infections [4].
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The correlation between HAIs and the use of devices is well known in literature. Several studies 
found the association between the UC and the development of HAIs [11], [12]. Moreover, they 
suggest the implementation of education and training on urinary catheter insertion technique, as 
well as of strategies to early remove this device that can easily convey an infection [4], [13], [14]. 
In our database, a UC was present in 28.4% of the patients, a similar value found in the ECDC 
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higher than reported by the ECDC and other studies [10], [14]. 
This result suggests the need of improving the management of UC in our hospital, which could 
potentially lead to a reduction in hospital- acquired UTI. 

The 102 HAIs found in our database were mostly infections of the urinary tract (UTI), 33.3% 
(34/102), followed by pneumonia 21.6% (22/102), and infections of the surgical site (SSI) and the 
gastrointestinal system, both at 7.8% (8/102).�
The data from the ECDC PPS of HAIs report about Italy shows the following types of HAIs as the 
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Figure I: HAI probability by devices 

The four graphs above show the probability of developing HAI if are present both devices (A) , one of them (B,C) or no devices (D) according to 

the following formulaܲሺܫܣܪȀܺሻ ൌ ௘ಳభכ೉భశಳమכ೉మశಳయכ೉యశ಴

ଵା௘ಳభכ೉భశಳమכ೉మశಳయכ೉యశ಴
 

The coefficient value so identified were B1= 0,033 (length of stay), B2= 1,550 (urinary catheter), B3= 1,477 (devices breaking the skin); 
C indicates regression constant (C= -5,057); 
X defines the vector of independent variables relatives for each subject, in detail X1 for length of stay, X2 for presence/absence of urinary 
catheter and X3 for devices breaking the skin. 

The coefficient value so identified were B1= 0,033 (length of stay), B2 = 1,550 (urinary catheter), B3 = 1,477 (devices breaking the skin); C 
indicates regression constant (C = -5,057); X defines the vector of independent variables relatives for each subject, in detail X1 for length 
of stay, X2 for presence/absence of urinary catheter and X3 for devices breaking the skin.
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Introduction

Foodborne Zoonotic Trematode infections (FZTi) are 
important public health concerns, particularly in South 
East Asia, and are on the World Health Organization 
(WHO) list of neglected tropical diseases. FZTi comprises 
a group of parasitic infections caused by trematodes that 
are acquired through ingestion of food contaminated 
with the larval stages of a parasite [1-3]. According to 
the WHO, it is estimated that 200,000 illnesses and more 
than 7,000 deaths are caused annually by FZTi, which 
leads to a disease burden of over two million disability-
adjusted life-years (DALYs) globally [4].
Vietnam is particularly susceptible to the development and 
transmission of FZTi including the following: small liver 
fluke infections (Clonorchiasis/Opisthorchiasis), small 
intestinal fluke infections (caused by Haplorchis spp., 
Echinostoma spp., Centrocestus spp., Echinochasmus 
spp.), large liver fluke infections (Fascioliasis), and lung 
fluke infections (Paragonimiasis)  [5, 6]. Indeed, in this 

tropical country, the life cycle of these parasites is maintained 
by the use of human stools for fertilizing vegetable 
gardens and fish ponds, and by traditional eating of raw 
or undercooked fish and/or vegetables. Human cases 
of small liver fluke infection were reported in at least 
21 provinces in North and Central Vietnam [7-9], with 
prevalent figures ranging from 15-37%  [10,11]. While 
small liver fluke infections are caused by Clonorchis 
sinensis in most Northern provinces, Opisthorchis 
viverrini is the common species in Central provinces 
of Vietnam  [11]. Large liver fluke infections caused 
by Fasciola gigantica occur in 47 provinces and cities, 
with the highest prevalence in provinces in Central 
Vietnam, Central Highlands  [12]. A total of 11,240 
fascioliasis cases were recorded from 2006 to 2009, 
mainly from Central Vietnam [13]. Infections with small 
and large liver flukes cause inflammation of the liver, 
gall bladder, and pancreas, and impaired absorption of 
nutrients [14]. Additionally, small liver flukes are highly 
associated with the occurrence of cholangiocarcinoma 
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Summary

Introduction. Foodborne Zoonotic Trematode Infections (FZTi) 
are neglected tropical diseases of public health concern in Viet-
nam. The transmission of FZTi is linked to human behavior pat-
terns. The aims to investigate the knowledge, attitude, and prac-
tices regarding FZTi among local people. 
Methods. A cross-sectional study was conducted using a mixed 
method, which included a baseline survey and in-depth inter-
views. 375 participants were interviewed face-to-face in the sur-
vey, and 27 participants had the in-depth interviews. 
Results. The results showed that 36.3% passed the knowledge 
assessment, 86.7% passed the attitude assessment, and 24% 
passed the practical assessment. There were differences in aver-
age knowledge scores among gender (men higher than women, 

p = 0.006), ethnicities (Kinh higher than Dao and Tay, p < 0.001), 
and educational level (higher education, higher knowledge score, 
p  <  0.001). There were differences in the frequency of eating 
raw fish between men and women (men higher than women, 
p < 0.001), and in the average practice score between men and 
women (women higher than men, p  =  0.028). Eating raw fish 
and/or undercooked fish, raw vegetables, and drinking untreated 
water from Thac Ba lake in Yen Bai province were identified as 
FZTi risk behaviors. The occurrence of these risky habits can be 
explained by the lack of knowledge on FZTi, poor economic con-
ditions and typical social features of local people.
Conclusion. The current knowledge of local people in regard to 
safe eating practices is poor. They keep performing unsafe prac-
tices, which lead to infection with FZTi; therefore, an integrated 
control of FZTi is essential.
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(CCA), a fatal cancer of the bile duct  [15]. Liver 
flukes have complex life cycles and epidemiology, in 
which they exist in different stages and pass through 
different intermediate hosts such as snails and fishes 
before they are ingested by humans. The transmission 
is linked to human behavioral patterns that are related to 
methods of producing, processing, and preparing foods, 
particularly, habits or traditional customs of eating raw 
or undercooked fish and raw vegetables. In order to stop 
FZTi, changing the behaviors/habits of individuals and 
communities is important and can be achieved through 
health education programs. However, before any health 
education intervention in communities can be developed 
and implemented, understanding knowledge, attitude 
and practice regarding disease prevention among a 
specific community is essential. 
Thac Ba Lake, one of the biggest lakes in Vietnam, 
is the main source of fish in Yen Bai province. It has 
been reported that the local population has the habit of 
eating raw or undercooked fish and vegetables, putting 
them at high risk of suffering from FZTi, particularly 
C. sinensis  [16]. The present study aims to answer 
two research questions: (1) What are the Knowledge, 
Attitude, and Practice (KAP) regarding to liver fluke 
infection (including small and large liver flukes) of local 
people in Yen Bai province?, and (2) Why do people in 
this province show risk behaviors regarding liver fluke 
infection? 

Methods

Study sites
This study was conducted in two communes (Vu 

Linh and Phuc An) in Yen Bai, which is a Northern 
mountainous province in Vietnam (Fig. 1). The study 
area was selected because of the reported habit of eating 
raw fish, which was 86.95% (40/46 interviewees) [17]. 
Vu Linh and Phuc An have a population of approximately 
9,400 people that cover 2,059 households, 10 ethnic 
groups and 21 villages. In 2017, according to the reports 
of Commune Health Stations, an estimated 10-15% and 
10-20% of the populations of Phuc An and Vu Linh 
communes, respectively, had small liver fluke infections.

Study design
This study was conducted from February to July 2018 
and was designed as a cross-sectional study using mixed 
methods, including both a baseline survey and in-depth 
interviews.
We first performed a quantitative survey on the 
Knowledge, Attitude, and Practice (KAP survey) of liver 
fluke among people in Vu Linh and Phuc An, Yen Bai, 
aged between 15 and 65. This survey aimed to answer 
the first research question. In this part, participants 
were invited randomly to be interviewed face-to-face by 
researchers with the use of a structured questionnaire. 
We then performed a qualitative investigation about risk 
behaviors leading to getting liver fluke infection. In this 
part, participants were invited to an in-depth interview to 
provide more detailed information about eating raw fish 
and raw vegetables and their reasons to explain why they 
conducted those risk behaviors.

Knowledge, Attitude, and Practice (KAP) 
Survey
A KAP survey is a quantitative approach that enables the 
researcher to study the Knowledge (K), Attitude (A), and 
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Practice (P) of the target population. It is the first step to 
establish baseline data to be used in further assessments 
such as, selecting the most suitable intervention or 
assessing the changes after an intervention [18, 19]. The 
KAP survey in this study is a part of the “Foodborne 
Zoonotic Trematode Infections and Integrated Control 
in Vietnam project” (FOODTINC). The survey design 
needed to fit with other components of the project; 
therefore, the sample size of the KAP survey was 
all people selected for the parasitological part of the 
study [20]. The estimated sample size required for each 
commune, Vu Linh and Phuc An, was calculated using 
the following formula with 95% confidence interval, 
acceptable margin of error d  =  0.05, and estimated 
prevalence rate of liver fluke infection p = 0.15 according 
to the annual report of 2017 of the Health Station at Phuc 
An commune:
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As a result, among 392 participants randomly selected in 
the parasitology part, 375 participants at the age of 15 to 
65 years were invited to the KAP survey. Participants 
were invited to be face-to-face interviewed in order to 
obtain personal data and to determine their knowledge, 
attitudes and practices regarding prevention methods 
and risk behaviors related to the disease. The interview 
lasted for around 15 minutes by using the designed 
questionnaire on a tablet or a mobile phone. The 
identification numbers and answers were saved on the 
electrical devices when the interview ended. In order to 
measure the knowledge, there were three questions on 
general awareness, one question on causes to get a liver 
fluke infection, six questions on basic knowledge 
including, transmission, symptoms, treatment, re-
infection and prevention. In order to measure the attitude 
of the participants, there was one question on perception 
of seriousness, one question on concerns, four questions 
on attitude towards specific habits, and two questions on 
attitudes towards prevention events and medication 
programs. In order to measure the practice of the 
participants, there were three questions on eating raw 
fish, two questions on eating raw vegetables, one 
question on drinking untreated water, one question on 
defecation hygiene (using hygienic toilets), and two 
questions on diagnosis and treatment. 
Data were entered and managed by Kobo ToolBox 
software (https://www.kobotoolbox.org/), processed and 
analyzed by SPSS 16.0. By giving a score of 1 for each 
correct answer, the maximum scores for the Knowledge, 
Attitude, and Practice were 10, 8 and 6, respectively. 
Each individual obtained a KAP score based on their 
answers. We used Bloom’s cut-off point of 60%  [21] 
to establish sufficient knowledge, positive attitude, and 
good practices. In other words, each participant might 
pass the knowledge section if his/her knowledge score 
was greater than 6, pass the attitude assessment if his/her 
attitude score was greater than 4, and pass the practice 
assessment if his/her practice score was greater than 3. 
Descriptive statistics were conducted through estimating 
mean, median, standard deviation (for numeric variables) 

and frequencies, rates (for categorical variables). The 
relationship between demographic characteristics 
and the KAP score of individuals were tested using 
correlation test (between two numeric variables), Chi-
square test (comparing counts of categorical responses 
between two independent groups), independent-samples 
t test (comparing means of two independent groups), 
and One-way ANOVA/post hoc test (comparing means 
of many independent groups). A p-value  <  0.05 was 
considered to be significant.

Risk Behavior Investigation
In the Risk Behavior Investigation, in-depth interviews 
were organized to provide more information on 
characteristics of the risk behaviors including eating 
raw fish and/or raw vegetable and drinking untreated 
water from lakes/ rivers and on reasons why people 
show these behaviors. We used two methods to select 
the participants. During the KAP survey, the researchers 
identified people who were at risk of infection and 
demonstrated a risky behaviors of eating raw fish, and 
individuals with an existing liver fluke infection based 
on their fecal/blood test result performed by the another 
group of the FOODTINC project were invited to the 
in-depth interview. The second method was snowball 
sampling. After each in-depth interview ended, the 
interviewee was asked to introduce or refer to other 
individuals who were showing risk behaviors. Data 
were collected using an in depth interview guideline. 
The topics of the in-depth interviews were about the 
habits of eating raw fish, raw vegetable, and drinking 
untreated water from rivers/lakes, reasons, frequency 
and locations. Participants who reported eating raw fish 
were also asked about the fish species, the preparation 
procedure and occasions or seasons when they ate 
raw fish. Forty-five-minute face-to-face interviews 
were conducted when researchers visited participants’ 
house. Each interviewee was given an ID-number and 
his/her name was saved in a different file to ensure 
the confidentiality of the data. All the interviews were 
recorded and transcribed. In this part, the data were 
coded by deductive approach, which means data were 
analyzed based on the topics and questions given in the 
interview. The transcription was re-read at least three 
times by the researcher. A matrix including rows and 
columns was created in Excel Microsoft. Each row was 
one record of one interviewee, and each column was one 
label of information which was in line with interview 
topics/questions. Each interview record was filled in the 
matrix and synthesized according to topics.

Research Ethics
The activities in the current study were under the 
“Foodborne Zoonotic Trematode Infections and 
Integrated Control in Vietnam” (FOODTINC) project, 
which was approved by The Science, Technology and 
Ethics committee at the National Institute of Malariology, 
Parasitology and Entomology (Decision number 113/
QÐ-VSR, January 25th, 2018). The study was also 
approved by the Ethics Committee of the Faculty of 
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Behavioral, Management and Social sciences (BMS) 
of the University of Twente (Request number 18299). 
Before the field trip, the Provincial and District Health 
Office were informed and asked for a permission to work 
in the selected communes. Participants who took part in 
the study were informed and explained sufficiently about 
the aims and the contents of the research by documents 
that included two forms: 1) Rights and Responsibilities, 
and 2) Consent Form. All collected data were processed 
anonymously.

Results

Knowledge, Attitude, Practice (KAP) Survey

Demographic information
Among the 375 participants, 59.2% (n  =  222) were 
female; 53.6% of participants were between 31 and 50 
years old, 61.9% belonged to a minority ethnic group 
(Dao, Tay, Cao Lan, Nung, Muong, Pati), with Dao 
being more predominant (48.3%). In terms of education, 
77.6% of participants were under the level of secondary 
school with 10.9% people not having attended school at 
all (n = 41). Only 2.7% of the participants had a bachelor 
degree (n  =  10). The main occupation of participants 
was farmer (60.8%), and only 6.9% were government 
officers.

Knowledge on FZTi
Of all participants, 88.5% had heard about liver fluke 
(n = 332), but only 1% could name at least one type of 
liver fluke (small or large liver fluke) (Tabb. I, II). When 
it comes to the way of transmission, less than half of 
participants gave the correct answer (49.1%, n = 184), 
15.2% of all participants stated they did not know the way 
liver flukes are transmitted, and 24.3% of all participants 
had a wrong understanding on the transmission of liver 
fluke infections (n = 91), they believed that liver flukes 
can be transmitted from human to human. With regards 
to the symptoms of liver fluke infection, an open question 
was asked. A total of 44% of participants did not know 
the symptoms of liver fluke. Weight loss and jaundice 
were the two commonest symptoms that participants had 
listed, followed by the symptoms of decreased appetite, 
itch, and dyspepsia. 
Of all participants, 36.3% passed the knowledge 
assessment by answering more than 6/10 correctly 
(n  =  136). The correlation between the age of 
participants and their knowledge score was explored 
using correlation analysis. Results indicated that 
the higher the age of the participant, the lower the 
knowledge score he/she had. Old people highly likely 
had a low knowledge about liver fluke infection. There 
was a weak but significant negative correlation between 
participants’ age and their knowledge score (r = -0.165, 
p  =  0.001). There were significant differences in 
the average knowledge between males and females 
(p  =  0.006), between ethnic groups (p  <  0.001), and 
between education levels (p < 0.001) (Tab. I).

Attitude on FZTi
Of all the participants, 84.3% believed that being 
infected with liver fluke is a moderate or very serious 
condition (n  =  316), but only 54.4% were really 
concerned about liver fluke infection (n  =  204). The 
distributions of participants’ attitude toward the risky 
and healthy behaviors of preventing liver fluke infection 
are presented in Table III. It is noted that only people 
who had heard about liver fluke infection (n = 332) were 
asked to give their reaction on statements regarding 
behaviors in avoiding liver fluke. Although 43 people 
(11.5%) had never heard about liver fluke infection, 
they were willing to take part in the communication and 
treatment program. A total of 99.5% of all participants 
were willing to take part in communication events on 
liver fluke infection, and they would be willing to take 
part in a free diagnosis program and willing to be treated 
if they got the disease (n = 373). 
Of all participants, 86.7% passed the attitude assessment 
with an attitude score of more than 4 (n = 325). There 
was no correlation between participants’ age and 
their attitude score (p  =  0.592). The attitude average 
scores were also not associated with demographic 
characteristics (Tab. II). 

Practice on FZTi prevention
Of all 375 participants, 54.9% reported to have eaten 
raw fish at least once in their life (n  =  206), among 
which 48.1% drank alcohol while consuming raw fish 
(n = 99). Regarding vegetables, 91.2% of all participants 
reported to have eaten raw vegetables at least once in 
their lifetime (n  =  342), and 10.4% admitted to have 
drunk untreated water from lakes/rivers in the last three 
months (n = 39). Regarding to defecation hygiene, only 
71.1% of participants used hygienic toilets (n  =  269). 
The rest of the participants did not use hygienic toilets, 
and 8.3% of all participants did not even have a toilet in 
their house (n = 31), they discharged faeces freely in the 
environment. Regarding diagnosis and treatment, 29.3% 
had their faeces examined for liver fluke infections 
(n  =  110), and 19.2% had received a fluke treatment 
(n = 73). 
The frequencies of eating raw fish/raw vegetable are 
presented in Figure 2. Many people explained that they 
ate raw fish because it was delicious (20.5%, n = 77). 
Only 1.6% of participants thought it was cool and tonic 
for their body, and 1.6% confirmed it was their habit 
(n = 6). 5.6% of respondents did not like eating raw fish, 
but they ate it with family and friends (n = 21). 
The practice of eating raw fish was significantly 
higher among men than women, with percentages of 
61.65% and 38.35%, respectively (p  <  0.001). There 
was no association between age and ethnicity with the 
practice of eating raw fish. Of all participants, only 
24% of participants had passed the practice assessment 
(n  =  91). There was no correlation between the age 
of participants and their practice score. The average 
practice scores by demographic characteristics are 
presented in Table II. The average practice score 
(SD) of the female group was 2.85 (0.98), which was 
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significantly higher than the average practice score 
(SD) of the male group with 2.61 (1.05) (p = 0.028). 
Other demographic characteristics had no association 
with the practice score. 
There was a significantly positive correlation between the 
knowledge and the attitude scores (r = 0.699, p < 0.001). 
There was no correlation between the knowledge score 

and the practice score (r = 0.083, p = 0.109), or between 
the attitude score and the practice score (r  =  0.081, 
p = 0.116).

Risk Behavior Investigation
A total of 27 people, aged between 25 and 64 years, took 
part in the in-depth interviews, in which 16 came from 

Tab. I. Average score in Knowledge, Attitude, and Practice by demographic characteristics of 375 participants in Yen Bai province.

Demographic 
characteristics N

Knowledge score Attitude score Practice score
Mean (SD) P-value Mean (SD) P-value Mean (SD) P-value

Total 375 4.48 (2.07) 6.55 (1.90) 2.75 (1.01)
Gender

Female 153 4.25 (2.13)
0.006

6.59 (2.05)
0.657

2.85 (0.98)
0.028

Male 222 4.84 (1.92) 6.50 (1.66) 2.61 (1.05)
Ethnicity

Kinh 143 4.96 (1.85)

< 0.001

6.71 (1.69)

0.143

2.88 (1.00)

0.379
Dao 181 4.05 (2.18) 6.38 (2.08) 2.69 (1.08)
Tay 24 3.88 (2.25) 6.17 (2.30) 2.58 (0.65)
Cao Lan 24 5.42 (1.32) 7.21 (0.78) 2.71 (0.81)
Other 3 6.00 (1.00) 7.33 (0.58) 2.33 (0.58)

Education
No education 41 3.02 (2.17)

< 0.001

5.90 (2.44)

0.209

2.80 (0.95)

0.401

Primary school 103 3.91 (2.14) 6.56 (2.12) 2.63 (1.17)
Secondary school 147 4.73 (1.93) 6.63 (1.82) 2.74 (0.98)
High school 62 5.32 (1.59) 6.63 (1.44) 2.82 (0.88)
Vocational School 12 5.75 (1.14) 7.33 (0.78) 3.08 (0.90)
Bachelor 10 6.20 (1.03) 6.50 (1.18) 3.20 (0.79)

Occupation
Farmer 228 4.29 (2.08)

0.098

6.64 (1.98)

0.685

2.74 (1.04)

0.356

Worker 9 4.44 (1.94) 6.22 (2.17) 2.56 (0.88)
Student 5 6.20 (1.64) 6.20 (1.48) 2.60 (1.14)
Government officer 26 5.54 (1.53) 6.54 (1.39) 3.19 (0.80)
Freelance 60 4.48 (2.11) 6.32 (1.88) 2.73 (1.06)
Fish seller 5 7.00 (0) 8.00 (0) 4.00 (0)
Fisherman 13 4.75 (1.48) 6.67 (0.98) 2.42 (1.08)
Business 15 4.87 (1.77) 7.00 (1.60) 2.80 (0.86)
Unemployed 14 4.36 (2.90) 5.64 (2.53) 2.86 (0.86)
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Vu Linh commune and 11 from Phuc An commune. 
Thirteen participants were selected from the KAP 
survey when they were showing the habit of eating raw 
fish and they were open to share their story of eating raw 
fish. The rest of the participants were introduced by the 
previous interviewee in the in-depth interviews or the 
village health workers.
“Gӕi cá” is a popular Vietnamese name of a raw fish 
dish eaten by local people in Vu Linh and Phuc An, Yen 
Bai. Three respondents reported that the practice of 
eating raw fish started in the 1970s when Thac Ba Lake 
was created, following the construction of the Thac Ba 
Hydropower dam. The other respondents declared that 
they had seen the practice of eating raw fish for decades. 
Many participants reported that they had eaten raw fish 
since they were young. The information of eating raw 
fish (“Gӕi cá”) is summarized in Table IV. Interviewees 
reported that most fish consumed raw is caught in Thac Ba 
Lake. The local people consider fish from Thac Ba lake 
fresher, cleaner, and more delicious than fish originating 
from the few fishponds in the area. In addition, fishes 
in the lake are readily available, easy to catch and are 
free. Ditch fish (Hemiculter leucisculus) and Snake-
head fish (Channa spp.) are the fish species that are 
most preferred in raw fish dishes because of their firm 
and tasty flesh. However, the Nile Tilapia (Oreochromis 
niloticus) was the most common fish species for making 
raw fish because of its availability in the lake. Some 
people reported that other fish species such as, Common 
carp (Cyprinus carpio), Grass carp (Ctenopharyngodon 
idella), Big-head carp (Hypophthalmichthys nobilis), 
Cyprinid carp (Cultrichthys erythropterus), Red-eyed 
carp (Squaliobarbus curriculus) were also used to 

prepare raw fish dishes. Most fishermen had the habit of 
sharing raw fish together. After returning from fishing, 
they usually gather to prepare “Gӕi cá” and drink alcohol. 
Some of their family members, including women and 
children may also join and enjoy raw fish. 
It was reported that raw fish was consumed mainly in 
the summer and autumn (April to September) which is 
the rainy season in North Vietnam. Local people said 
that during this period, fish had finished the breeding 
season; therefore, the fishes were firm, fishes had 
finished the breeding season; therefore, their flesh 
were firm fat, and there were no eggs inside the female 
fishes, which led to a better taste. This period was also 
reported as the annual fishing time. However, some 
people admitted that they may eat raw fish anytime 
in the year, and they did not care about the season. 
Regarding the population who consume raw fish, 
people admitted that there were not any differences 
between age groups among adults who ate raw fish. 
However, it is highly likely that men consumed more 
raw fish than women because raw fish eating is often 
associated with drinking alcohol. Fishermen or people 
who lived by the lakeside were highly likely to have the 
habit of eating raw fish. 
In the study sites, people usually grow herbs and 
vegetables in their garden and use water from wells or 
from the Thac Ba lake. Raw vegetables and herbs were 
used as ingredients to prepare raw fish dishes. Many 
fishermen reported that they drink untreated water 
directly from Thac Ba lake during the time they go 
fishing.

Tab. II. Main participants’ responses to knowledge questions on liver flukes.

Question/Statements
Correct answer
n %

General awareness
Have you ever heard about live flukes? 332 88.5
What kinds of liver fluke do you know? (Participants were expected to name at least one type of liver 
fluke (small or large liver fluke)) 4 1.06

Does liver fluke affect human health? 325 86.7
Causes

How can people get liver fluke infection?
By eating raw fish

By eating raw vegetables
275
158

73.3
42.1

Treatment
Liver fluke infection can be treated by drugs 219 58.4
Liver fluke infection cannot be treated by drugs 74 19.7
Respondents did not know whether liver fluke infection can be treated by drugs or not 82 21.86

Re-infection
After patients with liver fluke infection are successfully treated, they cannot get reinfected 
(Participants were expected to state that this sentence is wrong) 231 61.6

Eating infected fish always causes liver fluke infection, whether or not the fish is cooked (Participants 
were expected to state that this sentence is wrong) 121 32.3

Prevention
Liver fluke cannot be prevented (Participants were expected to state that this sentence is wrong) 218 58.1

Symptoms
What are the symptoms in people infected with liver fluke? 210 56.0
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Reasons of local people performing risk 
behaviors

Habit shaped by previous generations
Firstly, it was confirmed by local people that the habit 
of raw fish consumption (Gӕi cá) is not a traditional 
custom or culture. Indeed, 26/27 participants declared 
that raw fish eating was not a traditional custom, and a 
few of them said that raw fish is not served at traditional 
festivals or on special occasions. They believed that the 
habit of eating raw fish appeared many years ago and 
was passed between generations. Therefore, eating raw 
fish is a habit shaped since people were young. 

Consequences of poor economic conditions  
and cultural factors
The habit of eating raw fish was the consequence of poor 
economic conditions. In fact, most people are farmers 
without a stable income, and they produce and consume 
agricultural products mainly for home consumption. 
Therefore, fishing is a way to earn more money and to 
improve their daily meal. Fish has become one of the 
main food sources. Numerous respondents reported that 
the poor economic conditions made them less concerned 
about their health. Sometimes, fish was the only food 
they had, and they prepared fish in ways to be easily 
eaten, such as, Gӕi cá. Social factors also affect the 
habit of eating raw fish. As mentioned above, fishermen 
declared to share and enjoy raw fish together, and this 
action enabled this habit to pass from person to person. 
At those meals or parties, people enjoyed consuming raw 
fish with alcohol, and it was seen as a way for people to 
socialize. Another culture in Yen Bai is that people often 
invite their friends to try strange or delicious dishes such 

as raw fish. Some people reported that they did not like 
or did not want to eat raw fish because of health risks, 
but they could not refuse the invitation from their hosts. 

Lack of knowledge on liver fluke infection
One of the important reasons which leads to risk behaviors 
among local people is that they lack the knowledge on 
FZTi. Instead of knowing that eating raw fish is a bad 
habit, they believed that it is tonic and good for their 
health. Most interviewees (19/27) reported that they 
like eating raw fish because of the taste. Men confessed 
that they would still keep the habit of eating raw fish 
after knowing the risk of getting liver fluke infection, 
because they know that the disease can be treated well 
by drugs. While many participants were not aware of 
the risk of getting liver fluke infection when eating raw 
fish or raw vegetables, a few knew about the risks of 
raw fish consumption, but they kept this habit because 
of insufficient or wrong knowledge. As a consequence 
of lacking knowledge on liver fluke infection, many 
people underestimated its harmfulness and showed a bad 
attitude towards prevention. 

Discussion

By applying both quantitative and qualitative research 
methods, we found that: (1) the knowledge regarding liver 
fluke infection among local people was low, with 11.5% 
of all participants having never heard of liver fluke, and 
only 36.3% passing the knowledge assessment; (2) the 
attitude regarding liver fluke infection and its prevention 
was quite positive, which was determined by 86.6% 
of all respondents passing the attitude assessment; and 

Tab. III. Distribution of participants’ attitude toward risk and health behaviors, measured with four statements.

Statement
Attitude Scale

Disagree Neither agree 
nor disagree Agree

To prevent liver fluke infection, I do not eat raw fish or undercooked fish 
anymore 4 (1.1%) 7 (1.9%) 320 (85.3%)

To prevent liver fluke infection, I do not eat raw vegetables anymore 69 (18.4%) 27 (7.2%) 235 (62.7%)
To prevent liver fluke infection, I do not defecate in a public space 1 (0.3%) 2 (0.5%) 329 (87.7%)
To prevent liver fluke infection, I do not feed fish with fresh human or 
animal faeces 11 (2.9%) 15 (4.0%) 306 (81.6%)

Tab. IV. Summary of information on the habit of eating raw fish in Yen Bai Province.

Interview topic Main answers
Origin of fish Mostly from Thac Ba lake, rarely from fish ponds

Fish species Mainly: Ditch fish, Snake-head fish, Tilapia 
Other: common carp, grass carp, silver carp, squaliobarbus, cyprinid fish

Preparation procedure
Fish is washed and cleaned, and then cut into thin slices (2-3 mm). After that, it is marinated with 
lime juice, salt and seasoning for 15 to 30 minutes. Finally, it is mixed with fried rice powder and 
herbs (or raw vegetables)

Location of eating raw fish Home or friend’s home
Occasion No special occasions, usually after people catch fresh fishes and drink alcohol together

Seasons of eating Mainly in summer, rainy season, from April to September. Some people reported that they eat raw 
fish year round
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despite the fact that many people had not heard about 
the disease, they were willing to join a communication 
or treatment program if applicable; (3) the proportion of 
people with good practice was low with only 24% of 
all participants passing the practice assessment; and (4) 
the habit of eating raw fish in Yen Bai was not only a 
consequence of a lack of knowledge but also related to 
economic and social factors. 
The KAP scores of the participants in the current study 
were lower than those reported in Northeast Thailand 
by  [22]. Although Thailand and Vietnam share many 
features including, the climate, the culture, and the 
practice of eating raw fish, overall the economic 
conditions are better in Thailand than in Vietnam. 
Thailand is one of the most developed countries in 
the region, with a GDP per capita of 7,806.96 USD 
compared to a GDP per capita of 3,416.23 USD in 
Vietnam (2019) [23]. Therefore, the participants in the 
Thai study might have had a higher education level than 
the participants in this study. Furthermore, differences 
of the study designs might also have caused differences 
in KAP results. For example, the knowledge of Thai 
participants was ranked as good if the score was above 
the median, which is different from the interpretation of 
the KAP scores in the current study [22].
We also found differences in the KAP results in people 
from Yen Bai and from other areas in Vietnam. The 
knowledge and practice results of residents in Yen Bai 
were lower than, in Thanh Hoa, in Central Vietnam, 
where 46.5% and 30.6% of the studied population 
passed the knowledge and practice assessments, 
respectively  [24], and in Phu Yen, in South Vietnam, 
where 39.2% and 40.1% passed the knowledge and 
practice, respectively  [25]. While only 33.3% of the 
studied population in Phu Yen ate raw fish, we found 
Yen Bai province was 54.9%. In contrast, the attitudes of 
people in Yen Bai were more positive than that in Thanh 
Hoa and Phu Yen, Indeed, most people in Yen Bai were 
willing to take part in communication and treatment 
programs. The differences among these studies may be 
explained by the study design and we could not confirm 
whether the differences among populations in the three 
provinces are statistically significant. Interestingly, the 
provinces in the three studies represent the three regions 
in Vietnam, i.e. the North, the Centre, and the South. 
In the current study, the population was living in a rural 
mountainous area with a general low educational level. 
A high proportion of the population was farmer with the 
habit of going fishing in Thac Ba lake. The results in 
the risk behavior investigation showed that the practice 
of eating raw fish was affected by gender. Specifically, 
men were more likely to eat raw fish than women 
because men usually went fishing together, after which 
they would gather to drink alcohol and eat the raw fish. 
Women who ate raw fish mostly belonged to households 
in which the father, the husband or the son had a habit 
of eating raw fish. We also showed that men still ate 
raw fish even after knowing the risk of getting liver 
fluke infection because they know the disease may be 
treated with drugs. This result is in line with the findings 

of a report in North Vietnam [7]. Additionally, living in 
villages where a tradition of sharing raw fish is common 
has then transmitted to a habit of eating raw fish, making 
this practice it more popular, which is consistent with the 
findings of fascioliasis in Thua Thien Hue, Vietnam [26]. 
The study also revealed that gender and age are factors 
affecting the knowledge. The average knowledge score 
among men was greater than that among women, and the 
score among younger people was greater than that among 
the older. This is understandable because young people 
are more likely to have higher education and it is much 
easier for them to access information via mobile phones 
or the internet. However, the risk behavior investigation 
revealed that eating raw fish was not associated with 
demographic characteristics such as age, ethnicity, and 
educational levels. This result was confirmed by the 
results in the KAP survey. 
The findings showed that the better knowledge people 
have, the better attitude they display. Nevertheless, there 
was not enough evidence to confirm the relationship 
between the knowledge and the practice, and between the 
attitude and the practice of the population. This revealed 
that unsafe practices were not only caused by lack of 
knowledge and attitude factors, but also by other factors 
in the living environment. This was consistent with the 
results in the risk behavior investigation that showed that 
a habit of eating raw fish was a consequence of the poor 
economic conditions and social structures, which also 
determined a large aspect of local people’s attitude. 
The findings of the study contributed to filling the gap of 
knowledge regarding to liver fluke infection in Vietnam, 
and they confirmed the findings of the previous studies 
in different contexts. The results reflected the lack of 
knowledge and bad practice of residents not only in 
two studied communes but also all around Thac Ba 
lake. It is apparent that living near natural water bodies, 
specifically Thac Ba lake in Yen Bai, plays an important 
role in the context of eating raw fish and therefore getting 
infected with liver fluke. The lake is the origin of the raw 
fish eating habit, and it provides a huge source of fish, 
consequently it is easy for nearby residents to exploit 
and form habits of fishing and sharing raw fish. This 
study can be translated to other similar areas in which 
the residents live near high-density natural water bodies 
and eat raw fish. 
Eating raw vegetables and drinking untreated water 
were identified as risk factors for large liver fluke 
infection in the Thac Ba area. This finding is similar 
to a fascioliasis KAP survey in Quang Nam province 
(Central Vietnam)  [27], where all interviewees were 
eating raw vegetables and drinking untreated water. The 
attitude score for Fasciola prevention by not eating raw 
vegetable were 62.7%. This finding is surprising because 
Vietnamese people like to eat raw vegetables. 
The results of this study must be interpreted taking into 
account both strengths and limitations. An important 
strength in the study is the use of an integrated approach 
with both quantitative (KAP) and qualitative methods, 
so the results in each part may support and complement 
each other. In the KAP survey, the respondents may give 
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different answers in different contexts although their 
KAP is constant. For example, respondents may have 
given socially desirable answers if they felt unsafe at the 
health station. However, the in-depth interview at home 
provided the participants with a comfortable and safe 
environment to answer the questions. The information 
from the qualitative part of the study can also explain the 
relationship among variables in the KAP. With regard to 
the limitations, the differences in knowledge, attitudes, 
and practice among different demographic characteristics 
that we observed were statistically significant, but 
the differences were small and the correlation did not 
show a strong relationship among variables. Moreover, 
the current knowledge, attitudes, and practices were 
described primarily through the scores, and these were 
given the same weight. It may be that results would be 
more accurate if the questions would have been given 
different weights in the KAP survey.

Conclusions

In conclusion, the residents in the two communes 
in Yen Bai, Vu Linh and Phuc An still have a poor 
knowledge and perform bad practices regarding to liver 
fluke infections. The findings suggest that the lack of 
knowledge is not the only reason leading to a habit of 
eating raw fish but that there are also economic and 
social factors at play. Therefore, to control FZTi in 
Yen Bai province, particularly in the lakeside areas, 
an integrated control including, health education, fish/
snail habitat interventions and safe food processing is 
essential.
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Introduction

Human Immunodeficiency virus (HIV) causes the 
human immunodeficiency infection which is a major 
global health problem. In India, the prevalence of HIV 
infection among adults was 0.22% in 2017 with 21.4 lakh 
people infected with HIV [1]. According to the recent 
HIV estimates report (2019) of the Government, India 
was estimated to have around 23.49 lakh people living 
with HIV/AIDS (PLHIV) in 2019 [2]. The aggregated 
overall HIV prevalence observed among transgenders 
was 7.5% in 2014-2015. As per the latest HIV estimates 
report (2019), HIV/AIDS prevalence in Odisha in 2018 
and 2019 was 0.50 and 0.49 respectively [3].
HIV not only destroys the immune system but also results 
in an elevated tendency to acquire and manifest diseases 
that are usually resistible by the normal body  [4]. 
Oral health status of people infected by HIV is also 
compromised. Studies show that HIV patients are more 
likely to have heavier oral burdens of lactobacilli and 
streptococci than others [1]. Poor oral health ultimately 
affects the quality of life by causing pain, discomfort, 
dry mouth, and eating restrictions and are a constant 

source of opportunistic infection [5]. There is limited 
literature on oral health status of HIV/AIDS transgenders 
in Odisha. The treatment of oral health problems can 
considerably improve quality of life and well-being of 
this group. Hence, this study was conducted to assess the 
oral health status of HIV-positive transgenders.

Materials and methods

A cross-sectional study was conducted among the 
HIV positive transgenders in Khurda, Cuttack, Angul 
and Ganjam districts of Odisha. All the HIV positive 
transgenders who had medical documentation of HIV 
infection,who took and did not take antiretroviral drugs 
and gave their consent to participate were included in 
the study. The transgenders who did not give consent 
and tobacco associated oral lesions were excluded from 
the study. Snowball sampling technique was employed 
as transgenders are a difficult group to reach and HIV 
status not only adds social stigma but also discriminates 
making them more vulnerable. Oral health was recorded 
using modified WHO 2013 proforma. Data collection 
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Summary

Introduction. Human Immunodeficiency virus (HIV) causes the 
human immunodeficiency infection which is a major global health 
problem. Oral  health status of people infected by HIV is also 
compromised. There is limited literature on oral health status of 
HIV/AIDS transgenders in Odisha. 
Aim. This study was conducted to assess the oral health status of 
HIV-positive transgenders. 
Methodology. A cross-sectional study was conducted among the 
HIV positive transgenders in Odisha. Snowball sampling tech-
nique was employed to reach the population. Oral health was 
recorded using modified WHO 2013 proforma. Clinical exami-
nation using disposable mouth mirror and explorer. Chi square 
statistics was used for finding the association between the socio-
demographic variables and DMFT, CPI, and LOA scores. 
Results. The study included 153 participants out of which sev-
enty participants belonged to the age group 18-30 years. Major-
ity of the participants were unemployed and most of them had 
spent around 6-10 years in school. Majority of the participants 

used toothbrush for cleaning their teeth and the average dura-
tion of cleaning tooth was less than two minutes. Toothpick was 
the most common method used for cleaning interdental areas and 
none of the participants used dental floss or interdental brushes. 
The mean DMFT score which was recorded to be 1.424. Around 
28.10% (43) inmates had pockets of depth 4 mm to 5 mm. Loss of 
attachment of 6 mm to 8 mm was found in majority (57, 37.25%) 
of the participants. Most of the participants did not require any 
prosthesis both in the upper and lower arches. Around 32 partici-
pants (20.91%) had very mild fluorosis, 29 participants (18.95%) 
exhibited signs of moderate fluorosis. Age was found to be sig-
nificantly associated with loss of attachment score (p = 0.023). 
Occupation had an association with the DMFT score (p = 0.002) 
while years in school was found to be significantly associated with 
CPI score (p = 0.045). 
Conclusion. The oral health status of transgenders is poor and 
needs immediate attention.
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was carried out during four consecutive months from 
November 2019 to March 2020. It was initiated in 
ART centre; Khurda where the first HIV positive 
transgender and the outreach worker were encountered.
With the help of this participant further clusters of HIV 
positive transgenders were reached in Bhubaneswar.
Subsequently other transgender groups in Berhampur 
and Bhanjanagar (Ganjam), Angul and Cuttack districts 
were reached. Clinical examination using disposable 
mouth mirror and explorer, was performed on a total of 
153 participants by the chief investigator in the presence 
of a recording assistant who was trained and calibrated 
in the department. A maximum of 25 inmates were 
examined in every visit. 
Permission to conduct the study was obtained from the 
Odisha State AIDS Control Society. Ethical clearance 
was obtained from the Institutional Review Board.

Statistical Analysis
The collected data was analyzed using SPSS version 
21.0 (IBM SPSS statistics for Windows, Version 21.0, 
Armonk, NY:IBM Corp). Chi square statistics was 
used for finding the association between the socio-
demographic variables and DMFT, CPI, and LOA 
scores. The level of statistical significance was set at 
0.05 with a confidence interval of 95%.

Results

The study included 153 participants out of which seventy 
participants belonged to the age group 18-30 years. 
Majority of the participants were unemployed and most 
of them had spent around 6-10 years in school (Tab. I).
Majority of the participants used toothbrush for cleaning 
their teeth and the average duration of cleaning tooth was 
less than two minutes for around 88 (57.52%) number of 
participants. Around 56.86% of the participants cleaned 
their teeth only once a day. Toothpick was the most 

common method used for cleaning interdental areas and 
none of the participants used dental floss or interdental 
brushes. Warm saline was used by around twenty eight 
participants while majority did not use any additional 
cleaning aid (Fig. 1).
The mean number of filled, decayed, and missing teeth 
was found to be 0.078, 1.424, and 0.176 respectively. 
The mean DMFT score which was recorded to be 1.424 
(Tab. II).
28.10% (43) inmates had pockets of depth 4  mm to 
5  mm. Fifty eight participants only presented with 
bleeding while 36 (23.53%), had deep pockets. Loss 
of attachment of 6 mm to 8 mm was found in majority 
(57, 37.25%) of the participants. Around 49  participants 
(32.03%) had loss of attachment of 4-5 mm (Tab. III).
Around 27 participants (17.65%) had partial denture in 
the upper arch and around 13 participants (8.49%) had 
partial denture in the lower arch. Most of the participants 
did not require any prosthesis both in the upper and 
lower arches (Tab. IV).
The study participants exhibited signs of enamel 
fluorosis. Around 32 participants (20.91%) had very 
mild fluorosis, 29 participants (18.95%) exhibited signs 
of moderate fluorosis while two of the participants 
exhibited severe enamel fluorosis (Fig. 2). 
Age was found to be significantly associated with loss 
of attachment score (p  =  0.023). Occupation had an 
association with the DMFT score (p  =  0.002) while 
years in school was found to be significantly associated 
with CPI score (p  =  0.045) (Tab. V). The distribution 
of CD4+ T cell among the study participants has been 
depicted in Figure 3.

Discussion

The present study was carried out on the transgenders 
residing in Odisha. Around 153 transgenders participated 
in the study, out of which the majority belonged to the 
age group 18-30 years, were unemployed and had spent 
around 6-10 years in school. In a study done by Sivabakya 
and Srinivas [6], the mean age of the particpants was 
found to be 37.58 ± 10.44. Similar findings was reported 
by Kumar et al. [7]. 
In the present study, majority of the participants used 
toothbrush for cleaning their teeth and the average 
duration of cleaning tooth was less than two minutes. 
In a study done by Kumar et al., 65.9% were using 
toothbrush and paste for oral hygiene maintenance [7].
Aleixo et al. [8] had reported a high number of decayed 
teeth detected among patients undergoing ART which 
resulted in a mean DMFT of 16.9 teeth. In a study done 
by Chaudhary the mean decayed, missing, and filled 
teeth (DMFT) score was 4.03 ± 1.54 and only 12% of 
the patients had healthy periodontium [9]. The mean 
DMFT in the present study was 1.424 and 10.46% of the 
participants had healthy periodontium. 
In the present study, 28.10% inmates had pockets of 
depth 4 mm to 5 mm. Loss of attachment of 6 mm to 
8 mm was found in majority of the participants in the 

Tab. I. Socio-demographic profile of the participants.

Socio-demographic Variables n %

Age (years)

< 18 4 11.76%
> 18 & < 30 70 45.75%
> 30 & ≤ 40 53 34.64%
> 40 & ≤ 50 16 10.46%

> 50 10 6.54%

Occupation

Professional 0 0.00%
Semi-professional 2 1.31%

Clerical 15 9.80%
Skilled 12 7.84%

Semi-skilled 45 29.41%
Unskilled 11 7.19%

Unemployed 69 45.10%

Years in school

> 16 years & ≤ 20 years 4 2.61%
> 11 years & ≤ 15 years 28 18.30%
> 6 years & ≤ 10 years 88 57.52%

≤ 5 years 33 21.57%
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Figure 1 : Oral health practices among the participants

Table II: Dentition status of the participants

Dentition status of the participants

Category (n = 153) Minimum Maximum Mean SD

Decayed teeth 0 8 1.424 1.707

Missing teeth 0 4 0.176 0.551
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Fig. 1. Oral health practices among the participants.

Tab. II. Dentition status of the participants.

Category (n = 153) Minimum Maximum Mean SD
Decayed teeth 0 8 1.424 1.707
Missing teeth 0 4 0.176 0.551
Filled teeth 0 4 0.078 0.493
DMFT score 0 9 1.679 1.958

DMFT: Decayed, missing, and filled teeth; SD: Standard deviation.

Tab. III. Periodontal status of the participants.

Periodontal status

CPI highest score 
n (%)

Healthy periodontium 16 ; 10.46%
Bleeding only 58 ; 37.91%

Shallow pocket (4 mm-5 mm) 43 ; 28.10%
Deep pocket (> 6 mm) 36 ; 23.53%

LOA highest score 
n (%)

LOA 0-3 mm 16 ; 10.46%
LOA 4-5 mm 49 ; 32.03%
LOA 6-8 mm 57 ; 37.25%
LOA 9-12 mm 26 ; 16.99%
LOA > 12 mm 5 ; 3.27%
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present study. Muralidharan et al., reported that a higher 
percentage of people with 4 to 5 mm of pockets was seen 
with those who cleaned their teeth with a finger  [10]. 
Kumar et al. reported that nearly 50% of people 
suffering from HIV had CPI score and LOA score > 27. 
These findings indicated poor periodontal health among 
patients suffering from HIV.
In this study, around 17.65% of the participants had 
partial denture in the upper arch and around 8.49% of 
them had partial denture in the lower arch. Most of the 
participants did not require any prosthesis both in the 
upper and lower arches. Soares GB reported that around 
35.0% of HIV positive participants used dentures, 
41.5% needed denture in the maxilla, and 62.0% in the 
mandible [11].
Around 32 participants in the present study had very mild 

fluorosis, 29 participants exhibited signs of moderate 
fluorosis while two of the participants exhibited severe 
enamel fluorosis. In a study done by Sivabakya TK, 
it was found that only 20.9% of the HIV patients had 
questionable fluorosis, followed by 7% with very mild 
and 7% with moderate dental fluorosis [6]. About 2.3% 
of the study participants had severe fluorosis [6].
Our study has few limitations. The sample size was 
small and as we used a crosssectional design the accurate 
temporal sequence of exposure and effect could not be 
established. There was no HIV uninfected population to 
compare the frequency of comorbidities. 

Conclusion

The oral health status of transgenders is poor and needs 
immediate attention. Oral health education needs to 

Tab. IV. Prosthetic status of the participants and their prosthetic needs.

Presence of denture
n (%)

Upper arch
No denture 126 ; 82.35%

Partial denture 27 ; 17.65%

Lower arch
No denture 140 ; 91.50%

Partial denture 13 ; 8.49%

Prosthetic needs
n (%)

Upper arch

No prosthesis needed 58; 37.91%
Need for 1 unit prosthesis 37 ; 24.18%

Need for multi-unit prosthesis 43 ; 28.10 %
Need for a combination of 1 &/multi-unit prosthesis 15 ; 9.80 %

Lower arch

No prosthesis needed 44 ; 28.76%
Need for 1 unit prosthesis 56 ; 36.60%

Need for multi-unit prosthesis 31 ; 20.26%
Need for a combination of 1 &/multi-unit prosthesis 22 ; 14.38%

Tab. V. Association between age, education and years in school with various oral health status components.

Category DMFT Score
(p-value)

CPI Score
(p-value)

LOA Score
(p-value)

Age 0.492 0.186 0.023*

Occupation 0.002* 0.943 0.121
Years in school 0.671 0.045* 0.829

* p < 0.05 is considered as statistically significant. CPI: Community periodontal index; LOA: Loss of attachment; DMFT: Decayed, missing, and filled teeth.

Need for a combination of 1 &/ 

multi-unit prosthesis

22 ; 14.38%

Figure 2: Enamel fluorosis among the participants 

Table V: Association between age, education and years in school with various 

oral health status components.

Category DMFT Score

(P value)

CPI Score

(P value)

LOA Score

(P value)

Age 0.492 0.186 0.023*

Occupation 0.002* 0.943 0.121

Years in school 0.671 0.045* 0.829

*p<0.05 is considered as statistically significant. CPI: Community periodontal

index, LOA: Loss of attachment, DMFT: Decayed, missing, and filled teeth
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Fig. 2. Enamel fluorosis among the participants.

Fig. 3. Distribution of CD4+ T cell count. 
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imparted among this socially deprived group and their 
oral health needs must be met to ensure good and 
equitable oral health for all. Effective policies need to 
be drafted to take care of the oral health of this highrisk 
group.
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Introduction

Coronavirus 2019 (COVID-19) caused a global public 
health emergency in 2020  [1]. During the COVID-19 
pandemic, there was a shortage of medical staff and 
resources, intensive care units, ventilators, and personal 
protective equipment (especially medical masks) due 
to an urgent increase in the number of infected and 
severe patients. To deter the spread of COVID-19, many 
countries have imposed a lockdown with restrictions on 
outings and service closures. The lockdown in most of 
these countries has compelling force with penalties for 
violations. The lockdown can be expected to deter the 
spread of the infection, which would otherwise become 
destructive, resulting in not only economic damage, but 
also delays in treatment of patients  [2]. In particular, 
cancer treatment delay is a problem in health systems 
worldwide. Hanna et al. demonstrated that a 4-week 
delay of cancer treatment is associated with increased 
mortality across surgical, systemic treatment, and 
radiotherapy indications for seven cancers [3]. 
Japan was in “mild lockdown,” which was not 
enforceable and non-punitive, during the state 
of emergency; nevertheless, the impact attracted 
attention [4]. On 7 April 2020, the Japanese government 
declared a state of emergency due to a COVID-19 

outbreak in seven prefectures (Tokyo, Kanagawa, 
Osaka, Saitama, Chiba, Hyogo, and Fukuoka). Tokyo, 
host of the 2020 Olympics, had the highest number of 
infections among the 47 prefectures, and the Tokyo 
Metropolitan Government imposed its own transferal 
restrictions on citizens  [5]. The state of emergency 
expanded nationwide on 16 April 2020, and was lifted 
in a phased manner beginning 14 May 2020. While 
many countries were in lockdown with penalties 
for violations, Japanese policy for COVID-19 was 
distinguished as the government “requesting” the 
public to refrain from going out except for emergencies 
and to temporarily close certain businesses without 
penalties for violations. This lockdown significantly 
transformed public activity as well as patients’ 
medical examination behaviours in Japan. For 
example, the number of monthly train users in April 
2020 prominently decreased by 45.5% compared with 
the same month in 2019  [6]. The mild lockdown in 
Japan had a diverse range of influence on people’s 
lives, similar to other countries, including changes in 
domestic circumstances due to teleworking or school 
closure and economic damage due to decreased income 
or job loss. It has been suggested that patients with 
cancer are more likely to become severely ill due to 
COVID-19 infection, and it is possible that cancer 
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Summary

Introduction. This study aimed to examine the trends in patient 
consultations for three major diseases (cancer, heart disease, and 
stroke) at Showa University Hospital, Japan during the state of 
emergency for the Coronavirus 2019 (COVID-19) pandemic.
Methods. The present study was a retrospective and descriptive 
study of Showa University Hospital in Tokyo, Japan. Subjects 
were patients who had received medical treatment at Showa 
University Hospital and were diagnosed from 2017 to 2020. To 
examine the impact of the state of emergency, the number visits 
to hospital by the top three causes of death or other diseases 
were summarised from 21 weeks of data, from week 8 to week 
28, for each year.

Results. Compared to the average of the previous 3 years, a com-
parison of the three periods before and after the state of emer-
gency showed a V-shaped curve in 2020, with a large drop in the 
number of cancer patients during the state of emergency, both 
from within Tokyo and from outside the city.
Conclusions. This study showed a long-term decrease in cancer 
patient visits to Showa University Hospital since the beginning of 
the COVID-19 pandemic compared to the previous 3 years. It is 
also possible that medical care that would have been available 
may not have been provided due to the state of emergency, so it 
is necessary to follow up patients while keeping a close eye on 
measures other than infectious diseases.
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patients may have been discouraged from seeing a 
doctor [7]. The top three causes of death in Japan are 
cancer, heart disease, and stroke, but cancer has been 
number one since the 1980s [8]. Examining the impact 
of the COVID-19-related emergency on the behaviour 
of the top cause of death is a critical issue that directly 
affects the mortality rate in Japan. 
This study hypothesised that the state of emergency 
suppressed patient visits to hospital for cancer, heart 
disease, and stroke in Japan. The aim of this study was 
to compare trends among cancer, heart disease, and 
stroke patient consultations at one university hospital 
in Tokyo before and after the issuance of the state of 
emergency. Moreover, we examined changes in patient 
consultations, including transfers between prefectures.

Methods

The present study was a retrospective and descriptive study 
of Showa University Hospital in Tokyo, Japan. Subjects 
were patients who had received medical treatment at 
Showa University Hospital and were diagnosed from 
2017 to 2020. To examine the impact of the state of 
emergency, the number of visits to Showa University 
Hospital for the top three causes of death or other diseases 
were summarised from 21 weeks of data, from week 
8 to week 28, for each year (Tab. I). Showa University 
Hospital is located near the border between Tokyo (the 

most populous prefecture in Japan) and Kanagawa (the 
second most populous prefecture). This is one of the 
areas most affected by the COVID-19 pandemic in 
Japan, because the number of COVID-19 infections has 
remained high since the early stages of the pandemic. In 
case of return to the hospital, subjects were defined only as 
patients with newly diagnosed diseases. The effectiveness 
of COVID-19 measures was assessed by calculating the 
7-day moving average of the interval from symptom onset 
to isolation in hospital or quarantine. The trends of patient 
visits to hospital from Tokyo were divided into cancer, 
cardiovascular disease, stroke, and others (Fig. 1). The 
trends of patient visits to hospital from outside Tokyo 
were also divided into cancer, cardiovascular disease, 
stroke, and others (Fig. 2). For each disease, we examined 
the parallelism between 2020 and the average of the 
previous 3 years. As a secondary analysis, a difference-
in-difference analysis was performed for diseases with 
parallelism. Table II shows parallel trends in both patients 
from within and outside Tokyo.
This study was approved by the Medical Ethics 
Committee of Showa University School of Medicine 
(Approval No. 2954).
All statistical analyses were conducted using JMP 15.0 
(SAS Institute Inc. Cary, NC USA). All analyses were 
carried out at a 95% confidence interval. P-values less than 
0.05 (two-tailed) were considered statistically significant.

Tab. I. Changes in the number of patient visits to Showa University Hospital before, during and after the COVID-19 state of emergency.

Targeted disease All periods 
(21 weeks)

Before the 
state of 

emergency(7 
weeks)

During the state 
of emergency(7 

weeks)

After the state 
of emergency

(7 weeks)
p-value*

Patients from Tokyo (n = 47,136)
All disease (2020) 21.240 6.877 5.565 8.798 < 0.001
All disease (2017-2019) 25.896 8.746 8.210 8.940
Cancer (2020) 1.396 502 328 566 < 0.001
Cancer (2017-2019) 1.848 629 577 642
Cardiovascular disease (2020) 241 79 82 80 0,718
Cardiovascular disease (2017-2019) 249 83 80 86
Stroke (2020) 285 85 78 122 0,004
Stroke (2017-2019) 262 88 83 91
Others (2020) 19.318 6.211 5.077 8.030 < 0.001
Others (2017-2019) 23.537 7.946 7.470 8.121

Pateints from outside Tokyo (n = 6,782)
All disease (2020) 2.831 941 696 1.194 < 0.001
All disease (2017-2019) 3.951 1.334 1.276 1.341
Cancer (2020) 211 73 47 91 < 0.001
Cancer (2017-2019) 351 117 115 119
Cardiovascular disease (2020) 22 9 5 8 0,370
Cardiovascular disease (2017-2019) 28 10 9 9
Stroke (2020) 19 6 5 8 0,327
Stroke (2017-2019) 26 9 8 9
Others (2020) 2.579 853 639 1.087 < 0.001
Others (2017-2019) 3.546 1.198 1.144 1.204  

* Chi-square test.
The number of patients with the targeted diseases in 2020 was calculated data from weeks 8-28.
The number of patients with the targeted diseases from 2017 to 2019 was calculated as a 3-year average from data from weeks 8-28.
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Results

Table I summarises changes in the number of patient 
visits to Showa University Hospital before and after 
the state of emergency. Figures 1 and 2 summarise the 
weekly trends in visits to Showa University Hospital 
by patients from Tokyo and from outside Tokyo during 
the COVID-19 pandemic, respectively. In both figures, 
the start and end of the state of emergency are indicated 
by red lines. A comparison of the average number of 

visits for the three periods before and after the state of 
emergency during the previous 3 years and 2020 shows 
a V-shaped curve in 2020, with a large drop in the 
number of visits by cancer patients during the state of 
emergency, both from within Tokyo and from outside the 
city. Trends in visits by cardiovascular disease patients 
showed no significant difference when comparing the 
average of the previous 3 years to 2020. Visits by stroke 
patients from Tokyo tended to increase after the state of 
emergency was lifted when comparing the average of the 

�

��

�

from outside Tokyo [odds ratio (OR): 0.89; 95% confidence interval (CI) (0.78 - 1.00)] ����

decreased more than the number of visits by patients from Tokyo [0.98; (0.95 - 1.00)]. ����

The number of patient visits after the state of emergency was significantly lower than ����

during the state of emergency. The number of visits by patients from outside Tokyo [0.93; ����

(0.88 - 1.00)] decreased more than the number of visits by patients from Tokyo [0.99 ����

(0.97 - 1.00)]. ����

 ����

 ����

7DEOH����'LIIHUHQFH�LQ�GLIIHUHQFHV�DQDO\VLV�IRU�FDQFHU�SDWLHQW�YLVLWV�WR�6KRZD�8QLYHUVLW\�+RVSLWDO
EHIRUH��GXULQJ�DQG�DIWHU�WKH�&29,'����VWDWH�RI�HPHUJHQF\�

%HIRUH�WR�GXULQJ� 'XULQJ�WR�DIWHU�
VWDWH�RI�HPHUJHQF\ VWDWH�RI�HPHUJHQF\
25�����&,� 25�����&,�

3DWLHQWV�IURP�7RN\R ������������������ ������������������
3DWLHQWV�IURP�RXWVLGH�7RN\R ������������������ ������������������
25��2GGV�UDWLR��&,��&RQILGHQFH�LQWHUYDO

&ŝŐ͘�ϭ�EƵŵďĞƌ�ŽĨ�ǀŝƐŝƚƐ�ƚŽ�ŚŽƐƉŝƚĂů�ďǇ�ƉĂƚŝĞŶƚƐ�ĨƌŽŵ�dŽŬǇŽ�ďǇ�ĚŝƐĞĂƐĞ͘
tĞĞŬ

E
Ƶŵ

ďĞ
ƌ�Ž

Ĩ�ǀ
ŝƐ
ŝƚƐ

�ƚŽ
�Ś
ŽƐ
Ɖŝ
ƚĂ
ů

ʖ ϮϬϭϳͲϮϬϭϵ
ʖ ϮϬϮϬ

KƚŚĞƌƐ^ƚƌŽŬĞ

�ĂƌĚŝŽǀĂƐĐƵůĂƌ
ĚŝƐĞĂƐĞ�ĂŶĐĞƌ

Fig. 1. Number of visits to hospital by patients from Tokyo by disease.

Å

�

���

�

 ����

Discussion ����

The results of this study suggest that cancer patients at Showa University Hospital ����

tended to refrain from seeing a doctor during the COVID-19 state of emergency, ����
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previous 3 years with 2020. Without including the top 
three disease causes of death, a comparison of the three 
periods before and after the state of emergency between 
the previous 3 years and 2020 shows a V-shaped curve in 
2020, with a large drop in the number of visitors during 
the state of emergency, both from within Tokyo and from 
outside the city.
Among the three major diseases, only cancer showed 
parallelism between 2020 and the average of the previous 
3 years. The results of the difference-in-difference 
analysis for cancer patients showed that the number of 
patients during the state of emergency was significantly 
lower than before (Tab. II). Furthermore, the number 
of visits by patients from outside Tokyo  [odds ratio 
(OR): 0.89; 95% confidence interval (CI) (0.78-1.00)] 
decreased more than the number of visits by patients 
from Tokyo [0.98; (0.95-1.00)]. The number of patient 
visits after the state of emergency was significantly 
lower than during the state of emergency. The number of 
visits by patients from outside Tokyo [0.93; (0.88-1.00)] 
decreased more than the number of visits by patients 
from Tokyo [0.99 (0.97-1.00)].

Discussion

The results of this study suggest that cancer patients at 
Showa University Hospital tended to refrain from seeing 
a doctor during the COVID-19 state of emergency, 
compared to before the state of emergency. Furthermore, 
compared to the situation during the state of emergency, 
there was a tendency to continue to refrain from seeing 
a doctor after the state of emergency was lifted. Among 
the top three disease causes of death, there was no 
significant difference in the trends of patients with 
cardiovascular disease and stroke between 2020 and 
the previous 3 years. The number of cancer patients 
decreased monotonically for 21 weeks, including the 7 
weeks both before and after the state of emergency. 
The effect of public holidays and weekends should be 
noted. A study of emergency medical visits to a district 
general hospital in southwest Scotland admissions 
showed statistically higher mortality associated with 
admission on public holidays both on weekdays 
and weekends, but not with weekend admissions 
generally  [9]. In Japan, holidays usually fall between 
29 April and 5 May, and the number of hospital visits 
tends to decrease significantly during this period. It is 

possible that the effects of this vacation (about a week) 
overlapped with the effects of the state of emergency. 
However, since the number of cancer patient visits 
continued to decrease even after the state of emergency 
was lifted, it is possible that COVID-19 is having a long-
term effect on consultation behaviour regardless of the 
impact of the state of emergency.
A global survey elucidates the role of pancreatic surgery 
during the COVID-19 pandemic, regarding patient 
selection for the surgical and oncological treatment 
of pancreatic diseases to support clinical decision-
making [10]. It has also been suggested that the response 
should be divided by cancer site.
Xiao et al. demonstrated that the lockdown in China 
due to the COVID-19 pandemic has had a significant 
psychological impact on cancer patients and their 
families and showed the importance of psychological 
support during the pandemic [11].
Emergency infection control measures are essential in 
hospitals. Although Japan was spared from the 2003 
severe acute respiratory syndrome (SARS) epidemic, 
hospitals were placed on high alert. In 2003, 
substantial differences in emergency infection control 
measures, as perceived by health care workers, exist 
among hospitals in Japan, with differences across 
institutions exceeding those across disciplines. To 
achieve a higher level of preparedness for infectious 
diseases, institutions should designate and implement 
effective emergency infection control measures [12]. It 
is necessary to compare multiple medical institutions 
and examine regional differences because each 
region has its own universal health insurance system, 
and the health care system varies greatly depending 
on population density and the number of medical 
institutions in each municipality.
Lapointe-Shaw et al. demonstrated that patients 
discharged from hospital during the December holiday 
period were less likely to have prompt outpatient follow-
up and were at higher risk of death or readmission within 
30 days [13]. Collection of longitudinal data could help 
examine the effect of public holidays, weekends and the 
state of emergency among Japanese patients.
This study suggests that the COVID-19 state of 
emergency may have inhibited the movement of patients 
with three major diseases across prefectures in Japan. 
However, it is also possible that the medical care that 
would have been available may not have been provided 
due to the state of emergency, so it is necessary to follow 
up patients while keeping a close eye on measures other 
than those for infectious diseases. Moreover, Inoue et al. 
suggested that the lack of social capital was associated 
with refraining from seeking medical care among 
Japanese [14]. When examining regional differences in 
Japan, it will be necessary to show individual or regional 
social factors as well. 
Our study has limitations. This study is based on 
the trend of consultation at a single hospital, and its 
generalizability is a challenge. In light of the COVID-19 
epidemic, this study provides valuable information 
showing that patients refrained from attending medical 

Tab. II. Difference-in-differences analysis for cancer patient visits 
to Showa University Hospital before, during and after the COVID-19 
state of emergency.

 
Before to 

during state 
of emergency

During to 
after state  

of emergency
  OR (95%CI) OR (95%CI)

Patients from Tokyo 0.98 (0.95-1.00) 0.99 (0.97-1.00)
Patients from outside 
Tokyo 0.89 (0.78-1.00) 0.93 (0.88-1.00)

OR: Odds ratio; CI: Confidence interval.



THE STATE OF EMERGENCY AFFECTS JAPANESE PATIENTS

E329

examinations due to the state of emergency using data 
from a single hospital; however, further study using data 
from multiple hospitals is necessary. Although this study 
was conducted in one hospital in Tokyo, which has the 
highest number of confirmed COVID-19 cases in Japan, 
it has the advantage of being geographically suitable for 
confirming the effectiveness of the state of emergency. 
Because the COVID-19 epidemic has continued 
worldwide, and this study is based only on data up to 
September 2020, a longer-term study is needed.
It should also be noted that the number of patients for 
each disease varied. Compared to cancer, this study had 
a smaller number of patients with cardiac disease and 
stroke, and the trends for these conditions may not be 
readily detectable due to this smaller sample size.

Conclusions

In conclusion, our study showed a long-term decrease in 
cancer patient visits to Showa University Hospital since 
the beginning of the COVID-19 pandemic compared 
to the same period in the previous 3 years. Among 
cardiovascular disease and stroke patients, there was no 
significant decrease in long-term visits at the beginning 
of the COVID-19 pandemic compared to the previous 
years. It is also possible that the medical care that would 
have been available may not have been provided due to 
the state of emergency, so it is necessary to follow up 
patients while keeping a close eye on measures other 
than infectious diseases.
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Introduction

Increase in life expectancy is one of the greatest 
achievements of modern medical and technological 
progress. According to the 2019 Eurostat Report, in 
28 European countries, almost one fifth (19.7%) of the 
population was over the age of 65 and, by 2050, the 
older population is expected to rise to 149.2 million, 
equivalent to 28.5% of the entire population  [1]. 
Economic progress has also played an important role 
in allowing a significant improvement in general living 
conditions. 
In this context of our modern society, it is possible to 
contemplate a new and stronger sensitivity towards 
individuals with disabilities and frailties who, as 
suggested by the United Nations Convention on the 
Rights of Persons with Disabilities, have the right to live 
and be socially involved in the community, in complete 
safety, autonomy and comfort (United Nations, 2006).
The European Union highlights the important role that 

the family and community can play in preventing frailty, 
and promoting primary health care (PHC), education, 
and early diagnosis  [1]. Several WHO (World Health 
Organization) documents identify the family and 
community nurse (FCN) in playing a key role in the new 
health model focused on primary care [3, 4]. 
Currently, there is no standardised professional 
profile for the Family and Community Nurse (FCN) 
at a European level which, in line with the European 
Standards of Skills/Competences, Qualifications and 
Occupations (ESCO)  [5] and the European Credit 
System for Vocational Education and Training [6], can 
meet the demands of the frail population in the European 
Union, a long-term process which poses significant 
health challenges at all levels.
The ENHANCE project, therefore, aimed to fill this gap 
by developing a standardised professional curriculum 
for FCNs at a European level. 
To identify the core competencies for family and 
community nurses, an e-Delphi study was conducted 
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Summary

Introduction. Due to the impact on the public health systems of 
the ageing and the increasing frailty of the population, the Euro-
pean Union and the World Health Organisation have emphasised 
how family and community nurses (FCNs) could play an impor-
tant role in supporting the ageing process through prevention, 
promotion, and protection in the territory. 
Methods. This study describes the first experience in Italy of a 
one-year postgraduate blended-learning master course divided 
into 5 modules for FCNs piloted as part of the EuropeaN curricu-
lum for fAmily aNd Community nursE (ENhANCE) 2018-2020 
project, funded by the European Commission. The 5 modules 
focused on: Epidemiology and Prevention (14 ECTS); Funda-
mentals of care (19 ECTS); Organisational Models and Priority 
Health Problems (12 ECTS); Communication Models and Conti-
nuity of Care (5 ECTS); and Nursing Research (10 ECTS).

Participants included a total of 45 students and 23 lecturers and a 
team of clinical tutors.
Results. The Italian pilot course for the FCNs proved to be a suc-
cessful example of innovative teaching methods using blended 
didactic methods, which enabled participants to achieve high-
standard learning outcomes and competencies in the field of fam-
ily and community nursing.
Conclusions. The pilot course is well suited to preparing compe-
tent family and community nurses to meet the growing healthcare 
needs of the population. Therefore, we have planned to replicate 
this course to increase the workforce of family and community 
nurses, who through their healthcare services aimed at preven-
tion, promotion and protection, will ensure high quality services 
to the public and consequently relieve the burden on acute hos-
pitals.
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involving a panel of experts from various European 
countries  [7]. Through the development of this project 
the level of specialisation of FCN nurses will increase, 
focusing on specific primary health care competencies 
and enhancing the transition from the old model of 
primary health care to a more innovative and advanced 
model, based on evidence.
The European core FCN curriculum developed on the 
competencies identified through the e-Delphi study, 
was localized and piloted in Finland, Greece, and Italy. 
This led to the implementation of 3 national curricula, 
each preceded by a local teacher training course, which 
involved guidelines and methodological advice on how 
to effectively use the online tools and blended learning 
methodologies proposed by the ENHANCE Project, and 
support the sharing of good practices among nurses. 
The three pilot courses all aimed at bridging the gap 
between currently available nursing competences and 
the competences required by both public institutions and 
private service providers. 
In Italy, the pilot course was the first experience of 
postgraduate education based on blended learning delived 
through a one-year pilot Master Course for Family and 
Community Nurses (FCNs), organised and implemented 
by the Department of Health Sciences of the University 
of Genoa (Italy) as part of the EuropeaN curriculum for 
fAmily aNd Community nursE (ENhANCE) 2018-2020 
project, funded by the European Commission. Starting 
from the European Core Curriculum, this pilot Master 
course was adapted to target the healthcare needs and 
priorities of the Italian population. 
The Italian pilot course was based on a blended learning 
approach, alternating e-learning and face-to-face 
activities.
The face-to-face activities were conducted at the 
University of Genoa, while the work-based learning 
activities were conducted in various community settings 
in the Liguria Region. However, it should be noted 
that the pilot course was held during the COVID-19 
pandemic, raising many problems due to the lockdown 
imposed by the Italian government. Within each module, 
different levels of learning were identified, which could 
be achieved through complementary learning strategies, 
such as gamification  [8-10]. Learning strategies were 
designed to ensure consistency between theory and 
practice. Classroom learning was supported by active 
teaching methods (i.e., Problem Based Learning and Case 
Studies) linked with laboratory activities. Internships, 
described as work-based learning, were conducted in 
person and involved introductory workshops.

Study design
A pilot course organised by the Department of Health 
Sciences of the University of Genoa in collaboration 
with the Istituto Tecnologico Didattico (ITD) of the 
National Research Council of Italy. This pilot course was 
based on a blended learning approach (i.e., alternating 
e-learning and face-to-face activities) and was divided 
into 5 modules.
The face-to-face activities of the Italian pilot were 

conducted at the University of Genoa, while the 
“Work-based learning’ activities (or internships) were 
conducted in various community settings throughout the 
Liguria Region. 

Participants
Students
Participants included a total of 45 students. Students had 
to have at least one of the following qualifications (equal 
to EQF 6):
a) Degree or University Diploma in General Nursing;
b) University Degree or Diploma in Paediatric Nursing;
c) University Degree or Diploma in Midwifery.
According to Italian legislation, university nursing 
degrees and diplomas are equivalent qualifications (Law 
n.42 of 26th February 1999).
The participants in the pilot course were predominantly 
female nurses (91%), with an average age of 40 years, 
and an average working experience as registered nurses 
of 12 years. All, except one, were working as nurses at 
the time of the course.
Students could apply to participate in the course by 
responding to a public announcement by Rectoral 
Decree of the University of Genoa (Italy). 
A maximum of 50 students could be admitted to the pilot 
course. If the applicants exceeded the maximum number 
of places available, the selection would have included a 
written test on nursing related to the topics covered in 
the course, and an interview. 
All the students completed the Italian pilot course for its 
entire duration, from January to December 2020. 
Teachers
A total of 23 academic teachers we enrolled in the Italian 
pilot of the Family and Community Nursing Curriculum. 
Work-based learning was supported by a team of 
academic tutors experienced in community nursing.

The Pilot course structure
Based on the 53 learning outcomes defined in the 
ENHANCE European Family and Community Nurse 
(FNC) reference curriculum, the Department of Health 
Sciences at the University of Genoa, delivered the 
FNC localised curriculum in the format of a 12-month 
postgraduate master course, consisting of 60 ECTS 
(European Credit Transfer and Accumulation System), 
for a total of 1500 hours of study. The ECTS system is 
an instrument of the European Higher Education Area 
(EHEA) that provides transparency to study courses 
by facilitating the recognition of qualifications and 
the valorisation of study periods abroad for students 
transferring from one country to another.  
The modular structure of the FNC master course 
was designed according to the educational academic 
guidelines established by the Italian national legislation 
on professional practice and population health needs. 
Five key areas of community and family nursing were 
used as a reference to structure the pilot course into 5 
modules:
• module 1: Epidemiology and prevention (14 ECTS);
• module 2: Fundamentals of care (19 ECTS);
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• module 3: Organisational Models and Priority Health 
Problems (12 ECTS);

• module 4: Communication Models and Continuity of 
Care (5 ECTS);

• module 5: Nursing Research (10 ECTS).

Module 0 (zero): The Florence Nightingale Role Model 
Since this was the first time ever that in Italy a similar 
postgraduate course was being provided, before starting 
the 5-module FCN pilot course, module 0 was added 
to help the students familiarise with the innovative 
educational strategy of this course, with the new tools, 
such as the Open Online Tool (OOT), and with the other 
students attending the course.

The Open Online Tool functionalities
Due to the specific theoretical and practical nature of the 
professional profile of the family and community nurse, 
the teaching and learning methods involved blended 
learning activities, including face-to-face lectures and 
workshops, online learning activities supported by 
the use of the ENhANCE Open Online Tool (OOT) 
functionalities. Considering the instrumental importance 
of clinical training, Work-Based Learning was conducted 
entirely face-to-face. 
The pilot course-integrated various innovative teaching 
and learning methods, supported by technological 
features, such as webinars, online forums, an online 
community, uploading and sharing individual tasks, 
gamification using “Level up” and digital badges. 
The OOT also enabled gamification techniques within 
the pilot course to direct students towards the content by 
engaging them, motivating them to action, promoting 
learning and problem solving  [8-10]. Gamification 
refers to the “use of game design elements (levels, 
badges, point systems, scores and time constraints) 
in non-game contexts”  [8] as a powerful approach to 
motivate and engage learners. Challenge, curiosity, 
interactivity, feedback, freedom to fail are typical 
elements of gamification techniques  [9]. The design 
of a pilot course promoting Self-Regulated Learning 
(SRL) had to meet some basic requirements, such as 
online learning and assessment, sharing of practices 
and collaboration, evaluation of online activities, 

a social dimension and community building, self-
regulated learning, recognition, and validation of 
non-formal/informal prior learning, personalisation, 
and openness. This was made possible using the 
Online Open Tool (OOT), which enabled students to 
practice and monitor the 4 actions of the so-called “4Cs 
model” (their behaviours in terms of Create, Connect, 
Consume, and Contribute), track and reflect on their 
learning progress, discuss and reflect on it with other 
students and teachers, plan and/or monitor and/or self-
reflect on their learning journey.
The 4Cs framework for Self-Regulated Learning (SRL) 
can be effectively applied in knowledge-intensive 
domains [11, 12] of the different OOT functionalities are 
suited to support specific activities.

Module 1: Epidemiology and Prevention
This module included learning outcomes related to the 
health determinants of the population and provided an 
epidemiological background about the population and 
a general overview of the topic involved in this specific 
system of care. It also offered tools and methods to 
assess families’ health status and health needs. The 
learning outcomes were related to how the students 
competently performed their skills and activities in 
this field. At the end of the first module, students were 
awarded 14 ECTS (Tab. I).

Module 2: Fundamentals of Care
The second module on fundamentals of nursing care, 
focused on the values and ethics of nursing to support the 
safe provision of nursing care in the community. It was 
based on the essential needs of patients, whether they 
were physical, psychological or relational, and it drew 
students’ attention on the respective nursing sensitive 
outcomes. This was the key module of the entire Master 
course, comprising 19 ECTS (Tab. II).

Module 3: Organizational models and Priority health 
problems 
The third module focused on organizational models, 
interprofessional work and nursing leadership. It aimed 
to develop students’ ability to work and collaborate 
within a multidisciplinary team, but also knowledge and 

Tab. I. Module 1: Epidemiology and prevention.
EU Core Curriculum Learning Outcomes
LO 1a Identify and assess individuals’ health status and health needs
LO 1b Identify and assess families’ health status and health needs
LO 1c Contextualize and apply needs assessment taking into account cultures and communities
LO 3a Plan nursing care to meet the needs of individuals, families, and the community within their scope of competence
LO 3c Assess nursing care to meet the needs of individuals, families, and the community within their scope of competence
LO 19a Assess community health needs in a multidimensional perspective 
LO 19b Identify the appropriate clinical interventions and care management strategies for communities
LO 17a Know community health promotion goals
LO 17b Carry out health promotion programs and activities that meet the community’s goals
LO 18a Evaluate policies for health promotion at family and community level
LO 18b Effectively coordinate, develop, and implement policies for health promotion at family and community level
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skills on how to apply leadership techniques, decision 
making, advanced strategies and teamworking skills. At 
the end of this module the students were able to:
• recognize the main characteristics of chronic and 

rare diseases that could be remotely monitored; 
• apply main guidelines regarding the monitoring 

process and the expected outcomes;
• plan and prioritize the activities of the 

multidisciplinary team to address problems related to 
health and illness; 

• after completing the third module, the students were 
awarded 12 ECTS (Tab. III).

Module 4: Communication Models and Continuity of 
Care
The fourth module on communication focused on the 
management of the healthcare processes to ensure 
care continuum between the hospital setting and 

the community, as well as educational strategies for 
individuals and families. It included learning outcomes 
related to the main educational strategies, which could 
be adopted to promote health and safety of individuals 
and families, as well as the main educational strategies 
for patient education and for building an effective 
therapeutic relationship with patients and families 
and applying them in daily practice. The module also 
explained how to engage individuals and families in the 
decision-making process, and how to apply strategies and 
techniques to motivate health workers and engage them 
in the promotion of community healthcare (Tab. IV). 

Module 5: Nursing Research
The fifth module was developed to support evidence-based 
nursing practice, ensure the safety and appropriateness 
of nursing care, and provide the appropriate knowledge 
and skills to maintain the level achieved. It included 

Tab. II. Module 2: Fundamentals of care.
EU Core Curriculum Learning Outcomes 
LO 21a Assess the social, cultural, and economic context of patients and their families
LO 2a Know the main professional ethical standards
LO 2b Take decisions based on professional ethical standards
LO 23a Know and apply communication, counselling and negotiation strategies and techniques with different actors
LO 25a Know strategies and techniques for mentoring students and apply them in daily practice

LO 6a Know the main communication strategies and techniques which can be adopted by a FCN and apply them to specific 
contexts and needs

LO 15a Know professional standards and act in compliance with them
LO 20a Know the main ethical principles to manage disparity and diversity and apply them in daily practice
LO 27b Effectively address problems related to health and illness through the multidisciplinary team

LO 9a Know the main guidelines, procedures and tools for the monitoring and the definition of the outcomes and apply 
them in daily practice

LO 12a Know the main standards about nursing activities in people’s homes and apply them in daily practice
LO 12b Know the main standards about nursing activities in the community and apply them in daily practice
LO 12c Evaluate the outcomes related to nursing activities in people’s homes
LO 12d Evaluate the outcomes related to nursing activities in the community
LO 7a Know the main guidelines and procedures for palliative care and apply them in daily practice

LO 7b Know the main communication and counselling techniques to manage relations with patients (and families) in palliative 
care

Tab. III. Module 3: Organizational models and priority health problems.
EU Core Curriculum Learning Outcomes

LO 3b Implement nursing care to meet the needs of individuals, families, and the community within their scope of 
competence

LO 22a Know and apply leadership techniques that ensures clinical and healthcare effectiveness and appropriateness
LO 22b Know and apply decision-making techniques that ensure clinical and healthcare effectiveness and appropriateness
LO 4b Know unique needs of sub-populations and detect and contrast the main inequities which affect them

LO 15b Know advanced strategies and techniques of team working and professional collaboration and apply them to specific 
contexts and needs

LO 8a Know and evaluate the main problems and needs which could affect workers in a specific community context.
LO 14a Know which changes are needed to improve FCN practice and act in order to target and reach them
LO 13a Work and collaborate in a multidisciplinary team to address problems related to health and illness
LO 13b Plan and prioritize the activities of the multidisciplinary team in order to address problems related to health and illness
LO 27a Work and collaborate in a multidisciplinary team to prevent disease and to promote and maintain health

LO 24b Know the main characteristics of chronic and rare diseases which could be monitored at distance and apply the main 
guidelines about the monitoring process and the expected outcomes
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learning outcomes related to the main elements/
guidelines/procedures/theories to enhance and promote 
health and prevent disease and injuries in individuals, 
families, and communities, to foster inclusiveness, and 
effectively use scientific evidence. It also focused on 
learning outcomes related to the knowledge and use of 
standardized and validated tools in order to evaluate their 
own practice, and the main monitoring and reporting 
procedures to document their own practice. This module 
also focused on learning outcomes related to knowing 
the main computer technologies that enable to support 
health promotion, education, and treatment of patients 
remotely and how to use the most common digital tools. 
At the end of the fifth module, students were awarded 10 
ECTS (Tab. V).

The pilot course and the applied learning 
strategies 
The learning strategies and outcomes were designed to 
foster continuity between theory and practice; classroom 
learning is supported by active teaching methods (e.g., 
practice-based learning and case studies), which allow 
to link with laboratory activities (e.g., role playing in 
the simulation lab). Work-based learning (e.g., through 
placements in community care centres) are always 
provided in presence and require introductory workshops. 
In addition, an Open Online Tool was available, which 
served as a platform for sharing information, learning, 
teaching and assessing students’ progress.
“Online Collaborative Learning” involves learning 
processes based on computer-mediated interactions 
between members of a learning community. This 

educational approach emphasises the active and 
collective participation and interaction of both students 
and teaching staff, mainly through communication via 
the Internet [12]. 
The structure of the Italian pilot course for Family and 
Community Nurses (FCN) was built considering the 
“Learning Designer (LD)” tool. The Learning Designer 
is a web-based tool created by the London Institute of 
Education to integrate technology into the teaching and 
learning process. It can be used in any educational sector 
and for any learning context: traditional classroom, 
online or mixed. 
When designing learning and defining which 
methodologies to use, the following elements need to be 
taken into account: the size and composition of the student 
cohort, the students’ background and preferred learning 
styles, the teachers’ skills and preferences, the students’ 
self-regulation skills, the technological skills of teachers 
and students, the time available, the resources available 
(human, material and digital) and the nature of the content. 
The interplay between these elements guides teachers’ 
decision-making to create a coherent learning plan that 
effectively addresses students’ needs. The preparation of 
Technology-Enhanced Learning (TEL) interventions is 
the most challenging part of the process [14].
Different teaching methodologies are generated by the 
different orchestration of the 4 fundamental elements 
(4Ts) of collaborative online learning: the script/scenario 
(TASK), the cast (TEAM), the duration of each scene 
(TIME) and the set (TECHNOLOGY) [15].
Below are some of the methodologies used in the Italian 
pilot course.

Tab. IV. Module 4: Communication models and continuity of care.
EU Core Curriculum Learning Outcomes
LO 11a Involve individuals and families in decision-making process

LO 5a Know and apply the main educational strategies which can be adopted to promote health and safety of individuals and 
families

LO 16a Know the main educational strategies for patient education and apply them in daily practice

LO 16b Know the main strategies and techniques for building an effective therapeutic relation with patients and families and 
apply them in daily practice

LO 8b Know and apply strategies and techniques to motivate workers and to engage them in community healthcare 
promotion

Tab. V. Module 5: Nursing research.
EU Core Curriculum Learning Outcomes

LO 4a Know the main elements/guidelines/procedures/theories to enhance and promote health and prevent disease and 
injuries in individuals, families and communities and to be able to apply them in daily practice

LO 20b Know the main guidelines to foster inclusiveness and apply them in daily practice
LO 10a Know and use standardized and validated tools in order to evaluate their own practice
LO 10b Know and use the main monitoring and reporting procedures in order to document their own practice
LO 26a Know the main scientific evidence databases and make an effective search
LO 26b Use the best scientific evidence properly and apply them in daily practice
LO 24a Know and use the main procedures and tools for monitoring people affected by chronic and rare illnesses
LO 28a Know the main ICTs supporting health promotion and education and use the most common ones
LO 28b Know the main ICTs supporting the treatment of patients at distance and use the most common ones
LO 28c Know the main ICTs supporting distance health monitoring and use the most common ones
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The Jigsaw methodology
Jigsaw, one of the techniques used in the implementation 
of cooperative learning, offers support to help students 
work together, replacing competition with cooperation. 
It is often considered as an alternative to traditional 
teaching methods  [16]. The Jigsaw technique can be 
applied in different areas of science, including social and 
medical sciences [17, 18].
It consists of two phases and enables knowledge 
construction through collaboration, such as collaborative 
problem solving  [19], provides equal learning 
opportunities and facilitates communication between 
students with different learning experiences [20]. 
Individuals need to cooperate with others to complete 
learning tasks that are not based on a predetermined set of 
answers and solutions. In this way, cooperative learning 
becomes meaningful (logical) for individuals [21]. 
Students exhibit different learning and social behaviours 
while seeking information and identifying possible 
solutions to questions or problems. In this process, 
students change their views about a topic, expand their 
understanding, and discuss how to combine the data they 
have collected with their plans to perform a task [22]. As 
a result of this active participation, each group member 
is able to learn the concepts they are focusing on [23].

The Peer Review methodology
The potential benefits of peer learning have long been 
recognised.  In the academic world, various forms of 
peer, collaborative or cooperative learning, particularly 
small group activities, have increasingly been used to 
help students meet a variety of learning outcomes [24]. 
Therefore, the “Peer Review” methodology has been 
used for decades in across a wide range of disciplines, 
from Architecture to Music and Computer Science or 
Mathematics [25]. 
This methodology is associated with collaborative 
learning because it requires students to evaluate the 
work of their peers and provide them with feedback and 
effective feedback can increase students’ motivation, 
change their behaviour, and improve their learning.
However, the application of peer assessment entails a 
change in the traditional assessment modelling the sense 
that students play a more active role, managing their own 
learning and participating in it. Peer review is one way 
of doing this. Since peer review reduces dependence on 
“experts”, it could be useful also in the workplace [26].

The Learning Pyramid methodology
The “pyramid of learning”, sometimes referred to as the 
“cone of learning”, developed by the National Training 
Laboratory, suggests that most students remember only 
about 10% of what they read from textbooks, but retain 
almost 90% of what they learn through teaching others. 
The pyramid of learning model suggests, therefore, that 
some study methods are more effective than others and 
that varying study methods results in deeper learning 
and longer-term retention [27].
The pyramid technique usually has at least three phases 
and it is used when there is a need for convergence of a 

large group on a shared solution for a wicked problem 
(i.e., one that does not have only one right solution). In 
the first phase, each student devises a solution to the 
problem. In the second phase, dyads or groups of three 
work together by comparing the individual solutions 
and working out a better one by negotiating between the 
individual solutions. In the subsequent phases, groups 
merge and participants build new “shared” solutions 
based on those elaborated during the previous phase, 
until the whole cohort of students produces a single 
solution progressively built on top of the pre-existing 
ones.
Therefore, this usually involves the teacher or lecturer 
providing students with a learning task that they 
can observe, where active learning leads to a greater 
understanding. The key to mastering a concept is to teach 
it to others. In order to be able to teach or explain a topic 
to others requires an excellent grasp of the concepts, and 
superior retention. 

The “Debate” and “Role Play” methods
Debate and Role Play are increasingly used in various 
undergraduate medical schools around the world, 
as they have proven to be particularly effective for 
learning critical thinking and communication skills [28]. 
Since these techniques are easily adaptable for use in 
the nursing profession and to be combined with other 
approaches, they enabled to integrate case studies, 
simulations, and PBL in the present Italian pilot course.
The “Debate” technique has a low degree of 
structuredness and involves two main phases: in the 
first phase students are asked to study learning materials 
concerning a given problem (or case or theme) assigned 
by the teacher or tutor, while in the second phase they 
work in groups to negotiate their solution to the problem 
and produce an artefact reflecting the negotiation results. 
The debate technique lends itself to tackling complex 
problems such as, for example, case studies, where 
critical thinking, reflection and creativity need to be 
fostered and reflection is fostered by the asynchronous 
nature of the interactions.
The “Role Play” technique requires participants to “play 
a role”, putting themselves in the shoes of someone 
else, whose perspective of a situation or an issue is 
different from their own, so that they better understand 
and appreciate their point of view. There are two phases 
to this technique: the first phase entails role uptake and 
study of materials (keeping an eye on the role taken), 
the second entails producing a common artefact by 
negotiating with peers its content from the perspective 
previously assumed. This technique has been used to 
recreate meaningful and realistic simulations.
Using a combination of the “Role Play” and “Debate” 
learning modes, students are encouraged to reflect 
on their progress towards their professional roles and 
responsibilities.
In debates, students argue two or more sides of an issue 
by bringing in important facts and points. Role-playing is 
a technique in which students are presented with roles in 
the form of a case or scenario, and then act out the roles, 
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in order to experience them for educational purposes and 
is, therefore, a spontaneous human interaction involving 
realistic behaviour in artificial or imagined conditions. 
If used correctly, role-play and debate can create 
educational memories that could last a lifetime and 
offer students to opportunity to step out of their role of 
learners, which often tends to be passive. This brings 
diversity, fun, motivation, and a change of pace in 
teaching and learning. In the end, students gain a better 
understanding of the topic simply because they play an 
active role along the learning process [28].

Problem-based Learning methodology
Problem-based learning (PBL) is an educational 
approach that is increasingly used by many health 
professional training programs around the world  [28]. 
The PBL approach promotes the use of social learning 
principles, which prompts group discussion and 
therefore contributes to the development of interpersonal, 
communication, and presentation skills, increased 
knowledge retention, improved problem-solving skills 
and better integration of basic science and clinical skills. 
Factors proposed to influence the effectiveness of PBL 
include the problems presented, facilitators, students, 
and the small group discussion process [29]. 
Instead of requiring students to study content knowledge 
and then context-free problems, PBL incorporates 
students’ learning processes into real-life problems. The 
effectiveness of PBL in facilitating students’ problem-
solving and self-directed learning skills has been widely 
reported in medical education  [30, 31]. PBL has also 
become increasingly popular across all disciplines in 
higher education [32, 33].
In PBL classes, students encounter the problem before 
learning, which contrasts with centuries of formal 
education practice, where students are expected to 
master the content before encountering a problem 
and attempt to apply the content. PBL is supported by 
theories of situated learning, which assume that learning 
is most effective when embedded in authentic tasks 
that are anchored in everyday contexts. In everyday 
life and professional life, people are constantly solving 
unstructured problems, those that have multiple or 
unknown objectives [34, 35]. 
Knowledge construction is stimulated by the problem 
and applied back to the problem. This teaching 
methodology is student-centred and self-directed, so 
that students individually and collaboratively take 
responsibility for generating questions and learning 
processes through self- and peer assessment and access 
to their own learning materials. In this context, teachers 
are not disseminators of knowledge, but facilitators who 
support and shape reasoning processes, group processes 
and interpersonal dynamics, probe students’ knowledge 
in depth, and never intervene in the content or provide 
direct answers to questions.
The PBL learning process normally involves the 
following steps:
• students in groups of five to eight meet and 

discuss about the problem. They try to define and 

articulate the problem and set learning objectives by 
identifying what they already know, what hypotheses 
or conjectures they have, and what learning activities 
are required and who will perform them;

• during self-directed study, individual learners 
complete their own learning tasks. They collect and 
study resources and prepare reports to the group;

• students share their learning with the group and 
revisit the problem, generating further hypotheses 
and rejecting others based on their learning;

• at the end of the learning period, which is usually 
one week, students summarise and integrate their 
learning [36, 37]. 

The Italian pilot course, by making use of Self-regulated 
Learning, also enabled students to control their own learning 
actively and consciously in terms of cognition, motivation 
and behaviour through experience and self-reflection [38, 
39]. Teachers, as suggested by Pintrich (1995), stimulated 
and helped students to take responsibility for their own 
learning by offering instructional activities that provided 
opportunities for self-regulation. 

Work-Based Learning 
Work-Based Learning (WBL) activities are instrumental 
for the professional preparation of Family and 
Community Nurses, and in fact these were implemented 
throughout the pilot to achieve 11 specific learning 
outcomes (Tab. VI).

Course outcomes
Twelve months after its inception, the first Italian 
blended learning Master Course for FCN was completed, 
highlighting a number of important outcomes that are 
described below.

Module 0
As already mentioned, the 0 module was introduced 
into the course structure to allow students to become 
familiar with the innovative teaching methods used and 
the functionalities of OOT.
Online activities were initiated by drawing from the 
story of Florence Nightingale’s life, which was used 
as a virtual exemplar that the students could use while 
learning about family and community nursing during the 
pilot course.
After all the students had practised using the OOT, 
Florence (one of the Pilot’s tutors) launched the 
first Forum to facilitate socialising. All the students 
introduced themselves to the others and talked about their 
professional experiences, skills, and expectations after the 
successful completion of the one-year pilot course. This 
also facilitated the recognition of prior learning.
This activity was completed in 2 weeks, and all the 45 
students actively participated by posting their contributions 
on the Forum. At the end of this activity, Florence 
(the tutor) summarised the students’ presentations 
and described their most relevant characteristics. The 
students’ work experiences varied greatly, thus increasing 
the richness of their skill mix and potential as Family and 
Community Nurses. Many of the students demonstrated 
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significant levels of competence, which enabled to 
improve the quality of the group activities. By sharing 
their competencies with all their peers, these students 
became the key facilitators of all the group activities 
implemented in the 5 modules of the Italian pilot course.

The impact of the Open Online Tool on students
An ad hoc questionnaire was developed to evaluate the 
impact of the OOT on the students at the end of the course. 
Of the 45 students, 23 completed the questionnaire on a 
voluntary basis.
The questionnaire was composed of 43 items, the first 
19 investigated personal experience with the OOT tool, 
a second section consisting of 12 items investigated the 
functionality of the tool in terms of ease of use, and the 
last 12 items, which constituted the third section of the 
questionnaire, investigated the functionality of the tool 
in terms of usefulness. 

Each question asked respondents to express their level 
of agreement on a 5-point Likert scale (strongly agree, 
agree, neither agree nor disagree, disagree, strongly 
disagree). For the data analysis, the responses were 
categorised into three levels: positive (strongly agree and 
agree), neutral (neither agree nor disagree, no response), 
negative (disagree, strongly disagree).
In general, no items reported a negative evaluation, 2 
items (4.7%) reported a neutral evaluation, 41 items 
reported a positive evaluation (95.3%) of the OOT 
tool.

First section students’ “general experience  
with the instrument”
Overall values of the section: for 51.9% of the students 
their general experience with the instrument was positive, 
neutral for 39.1%, and negative for 8.9%.
The items with the best ratings were the following: 

Tab. VI. General outline targeted learning outcomes, Work-Based Learning topics, and learning assessment tools.

Targeted learning outcomes WBL topics Tools for 
assessment

LO1b Identify and assess families’ health status and 
health needs

Nursing assessment and plan of care in community and 
family setting OSCE

WBL-REPORT
LO3a Plan nursing care to meet the needs of 
individuals, families, and the community within their 
scope of competence

Nursing assessment and plan of care in community and 
family setting OSCE 

WBL-REPORT
LO19b Identify the appropriate clinical interventions 
and care management strategies for communities Ageing and chronic disease processes OSCE 

WBL-REPORT
LO21a Assess the social, cultural, and economical 
context of patients and their families Fundamentals of care in community and family nursing care OSCE 

WBL-REPORT
LO23a Know and apply communication, counselling 
and negotiation strategies and techniques with 
different actors

Communication patterns and family relationship in 
community and family setting OSCE 

WBL-REPORT
LO27b Effectively address problems related to health 
and illness through the multidisciplinary team Diagnostic therapeutic care pathways OSCE 

WBL-REPORT
LO12c Evaluate the outcomes related to nursing 
activities in people’s homes

Nursing-sensitive outcomes in community and family 
nursing care OSCE 

WBL-REPORT
LO12d Evaluate the outcomes related to nursing 
activities in the community Fundamentals of care in community and family nursing care OSCE 

WBL-REPORT
LO13a Work and collaborate in a multidisciplinary 
team. Team building in the community and family setting OSCE 

WBL-REPORT
LO13b Plan and prioritise the activities of the 
multidisciplinary team in order to address problems 
related to health and illness

Organisational models in community and family setting OSCE 

WBL-REPORT
LO10b Know and use the main monitoring and 
reporting procedures in order to document their 
own practice

Evidence-based nursing in community and family setting OSCE 

WBL-REPORT
OSCE: Objective Structured Clinical Examination; WBL: Work-based learning.
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• “In general, I could complete any desired task with 
the OOT if I had specific training on it” (73.9%);

• “The OOT has good functionalities (e.g. those that 
support participation, sharing, evaluation of students’ 
previous skills, etc.) (65.2%);

• “The use of the OOT in my vocational training has 
increased the effectiveness of my learning process” 
(56.5%);

• “As an overall evaluation at the end of the training, 
I can say that navigation within the OOT was 
intuitive”(56.5%);

• “As an overall evaluation at the end of the training, I 
can say that it was easy to remember how to perform 
tasks using the OOT”(56.5%);

• “In general, I could complete any desired task with 
the OOT if I could ask someone to help me when I 
get stuck”(56.5%);

• “In general, I could complete any desired task with 
the OOT because I saw someone else using it before 
I tried it myself” (56.5%).

All the items in the section related to experience 
with the Open Online Tool (OOT) received a positive 
evaluation, except for two items “The use of OOT in my 
professional training made me to save time” and “As an 
overall evaluation at the end of the training, I can say that 
interacting with the OOT was effortless” which received 
a neutral evaluation.

Second section, “Ease of using the Open Online Tool 
(OOT)”
Overall results of the section: for 61.2% of the students, 
the OOT was perceived as easy to use, moderately 
difficulty for 33.7%, and difficult for 5.1%.
“Group Webinar” was found to be the easiest section 
to use (82.6%), followed by “Webinar” (78.3%) and 
“Forum” (73.9%); no functionality was rated as not 
useful, while the “Nurse Sally” functionality was rated 
as easy to use for 50% and neutral for the remaining 
50%.

Third section, “Usefulness of the Open Online Tool 
(OOT)”
In general, this section is the one that reported the highest 
positive values; overall, 63.4% of the students found the 
OOT useful, 34.10% expressed a neutral opinion, while 
2.5% found it useless or not very useful.
More specifically, “Group Choice” and “Group Webinar” 
were the activities evaluated as most useful (78.3%), 
followed by “Forum” (73.9%) and “Quiz” (69.6%). 
All activities were evaluated as useful except “Digital 
Badges”, which was assessed as neutral.

Students’ work-based learning experience
To complete the work-based learning experience 
envisaged in the Italian pilot course project all students 
were assigned to a specific location, where they mainly 
conducted observation activities to collect information 
about the geography of their area and conduct a general 
description of their district, such as boundaries, land 
mass, traffic patterns, amenities, and services available 

in the community using a validated community profile 
template.
They also collected data describing the socio-economic 
characteristics of their area, such as, type of family 
and networks, main religious beliefs, health literacy, 
language, types and rates of employment, type of housing, 
deprivation index, specific community development 
projects, and cases of self-neglect. Students were also 
asked to collect data on public, private and voluntary 
health services available in their assigned area. Then they 
collected data regarding health status indicators for the 
summarised care groups, including caseload data (all care 
groups) and target data (i.e., key performance indicators) 
at local, regional and national levels, as well as data 
regarding (a) the number of families connected to social 
workers, the number of people with disabilities, in mental 
health services, groups of adults living in the area under 
and over 65 years and the age decades (65, 75, 85, 95 
years), the number of people with respite or home care 
packages, and the number of people with clinical needs. 
Finally, their Work-Based Learning activities included 
describing existing and proposed workloads based on 
the information they had collected.
Once the students had collected all these data using 
a dedicated template on a mobile device (e.g., iPad, 
laptop, iPhone, etc.), they uploaded their templates with 
this information and shared them with other students and 
their teachers using the OOT Forum feature, through 
which they conducted a discussion to identify the top 
3 priorities that were needed to meet the needs of the 
population living in their community. This process will 
enable them to identify, design and deliver the most 
appropriate interventions to address the priorities they 
identify.
Community Profiling is the collection of data about a 
particular community as descried above that can be 
used as a resource for change, where practice can be 
managed, measured, and evaluated [40] and is the tool 
through which FCNs can proactively meet the needs of 
the population by developing appropriate services.
Through the “Community Profile Template” tool, the 
needs of the following districts in Liguria were analysed: 
Pedemonte (Serra Riccò), Mezzanego, Savona, 
Murialdo (SV), Calice al Cornoviglio, Carcare (Val 
Bormida), Lumarzo (Tab. VII, Fig. 1). For each of these 
districts, the “Community Profile Template” enabled to 
identify the priorities useful for meeting the needs of the 
population in line with regional and national objectives.

Limitations
The Italian pilot course was held during the COVID-19 
pandemic, raising many problems due to the lockdown 
imposed by the Italian government, especially regarding 
face-to-face teaching sessions and work-based learning 
modules. Furthermore, the use of an ad hoc unvalidated 
questionnaire to investigate students’ satisfaction with 
the OOT may have undermined the quality of the data 
collected with this instrument.
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Tab. VII. The healthcare needs of the population in the Liguria Region.

Areas Priorities to meet the needs of the population in line with regional and national targets

Pedemonte di Serra 
Ricco’

Set up home care services and/or outpatient clinics to provide services (those provided by local health 
authorities were insufficient)
Open a new nursing home for older people (the closest ones are in Sant’Olcese, Bolzaneto, Pontedecimo)

Mezzanego
Reduce the fragmentation of services (facilitating accessibility)
Increase communication between the hospital and the community
Introduce FCNs

Savona

Strengthen cooperation between local public authorities and the headquarters of the respective Ministries 
and Institutes
Reinforcing the exchange of knowledge and information specific to each of the sectors involved
Implementing the development of organisational arrangements

Murialdo 

Organising activities aimed at identifying apparently healthy people with increased risk for metabolic 
syndrome and introducing them to specific programmes to decrease future adverse outcomes of 
hypertension and hyperglycaemia
Intervene with activities to promote greater adherence to organised screening programmes, with a focus 
on the cervix uteri and colon-rectum
Designing actions to increase participation in flu vaccination campaigns by people with at least one chronic 
disease in the 18-69 age bracket, given the importance of this indication, especially during the current 
COVID-19 pandemic, and contrasting misinformation on the subject
Strengthening public transportation by providing alternative means of transport for a specific category 
of users who have difficulty walking and are therefore unable to use the few available public means of 
transport with stairs, and for all the disabled: setting up a time bank involving associations and social 
services
Delivering hot meals at home for the inhabitants of the hamlets or for those who cannot move with details 
to be defined with the social services (family income, multimorbidity, unable to walk) using the kitchen of 
the Al Ponte di Murialdo restaurant, already offers this service privately on a daily basis for villagers who can 
leave their homes

Calice al Cornoviglio

Collaboration with the Municipality and local health authority to introduce the Family & Community Nurses 
and their mandate to the population, by sending out information leaflets
Create a meeting place at the local ACLI association for possible recreational/sports activities
Have a means of transport (e.g. minibus) to help to gather the population for meetings at a pre-established 
location and other needs (e.g. Adaptive physical activity, recreational activities ....)

Carcare (Val Bormida)

A nursing outpatients’ clinic next to the office of the GP, to preventively intercept chronic diseases, such as 
diabetes, hypertension and obesity
Improve transportation network for older people
Healthcare education in the community regarding chronic diseases, like diabetes, hypertension, and 
obesity

Lumarzo

Increase involvement, awareness-raising of the population
Increase the involvement of the population in public interventions concerning health status and its 
determinants: increase information and educational for individuals and groups
Go from the “FCN interview” to the relationship of trust to build the reliability that the FCN role requires

Fig. 1. Map of the territories of the Liguria Region where the work-based learning sessions were carried out.
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Table 2. The healthcare needs of the population in the Liguria Region 561 

Areas Priorities to meet the needs of the population in line with 
regional and national targets 
 

Pedemonte di Serra Ricco’ ¾ Set up home care services and/or outpatient clinics to provide 
services (those provided by local health authorities were 
insufficient) 

¾ Open a new nursing home for older people (the closest ones 
are in Sant'Olcese, Bolzaneto, Pontedecimo) 
 

Mezzanego ¾ Reduce the fragmentation of services (facilitating accessibility) 
¾ Increase communication between the hospital and the 

community. 
¾ Introduce FCNs 

 
Savona ¾ Strengthen cooperation between local public authorities and 

the headquarters of the respective Ministries and Institutes. 
¾ Reinforcing the exchange of knowledge and information 

specific to each of the sectors involved 
¾ Implementing the development of organisational arrangements 

 
Murialdo  ¾ Organising activities aimed at identifying apparently healthy 

people with increased risk for metabolic syndrome and 
introducing them to specific programmes to decrease future 
adverse outcomes of hypertension and hyperglycaemia. 

¾ Intervene with activities to promote greater adherence to 
organised screening programmes, with a focus on the cervix 
uteri and colon-rectum.   

¾ Designing actions to increase participation in flu vaccination 
campaigns by people with at least one chronic disease in the 



FAMILY AND COMMUNITY NURSING PILOT COURSE

E341

Discussion

The strengthening of an integrated care network among 
all social and health workers has been recognised as 
a common need throughout the Liguria Region. This 
is where the new professional figure of the family 
and community nurse (FCN) plays a key role. The 
geological characteristics of the Ligurian territory 
also brought to light the need to invest in a dedicated 
transportation network for disabled people, currently 
lacking in several areas of the Region, so that social 
and healthcare services are easily accessible also to the 
older population.
The pilot course described in this paper is well suited 
to the growing healthcare needs of the population and 
to appropriately address the important public health 
challenges also in the near future. Therefore, there 
is a great demand for highly competent family and 
community nurses also in the long term. Consequently, 
we plan to refine and replicate this course to prepare a 
highly skilled and competent workforce of family and 
community nurses, ready to provide their high-quality 
services to the public and at the same time relieve the 
healthcare burden on acute hospitals. This new generation 
of family and community nurses will also have the 
skills and knowledge to collect essential data to create a 
community profile, which will be essential for defining, 
designing, and delivering targeted interventions that 
effectively address the needs and health priorities of the 
community, and which could be used by nursing leaders 
to help public health policymakers make informed 
decisions.
FCNs will need to stay united and collaborate to share 
a path of progressive growth to unleash the potential 
of this “new’ professional through measurable and 
verifiable results.

Conclusions

This study describes an innovative model for defining a 
postgraduate course based on a validated European core 
curriculum of the Family and Community Nurse, a new 
and emerging key professional to practising prevention, 
promotion, and protection of the public more extensively 
in the territory. 
The Italian pilot course for the FCNs was a successful 
example of innovative teaching which, by using blended 
didactic methods achieved high levels of participant 
involvement and effective teaching and learning tools 
and activities. In fact, the OOT was perceived as a useful 
tool especially regarding group activities (choice of 
groups, group webinars) demonstrating that group work 
and debate generate professional growth.
The Family and Community Nurse is an emerging 
professional figure that needs to develop, consolidate, 
and establish itself. This process can be facilitated and 
enhanced through inter-professional teamwork. The 

OOT, which was set up during the pilot course and 
remained alive even after the end of the training course, 
constitutes the virtual commonplace where to build 
professional unity, debate, and exchange to establish this 
new type of nurse professional. 
Furthermore, the structure of the pilot course proved to 
be effective in conveying the educational contents of 
the FCN curriculum, in fact new editions of this master 
course are being planned for the future. This will increase 
the number of highly competent FCNs and consequently 
improve the fulfilment of community needs.
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Introduction

Prolonged and uninterrupted sitting is a significant risk 
factor for physical and mental well-being. In sitting 
position, trunk posture of the individual changes from its 
neutral position. On the other hand, long period standing 
is an important factor for developing the musculoskeletal 
discomfort in lower limbs, varicose veins and other 
known problems [1]. These situations can lead to 
individuals’ inability, change in work efficiency, and 
bring significant costs for employees, employers and the 
community [2].
A person may only use one workstation during work, or 
may be moved between different workstations due to the 
type of activity. Generally, workstations can be divided 
into three categories in terms of performance: 1) sitting 
workstation, 2) standing workstation; and 3) sit-stand 
workstation (combined) [3]. 
Complications of sitting workstation are including blood 

pressure [4], type 2 diabetes, obesity, cardiovascular 
diseases [5], some types of cancers such as breast, 
colorectal, endometrial, ovarian, prostate, and lung 
cancers [6], Musculoskeletal Disorders (MSDs) [7, 9], 
and premature mortality [5]. In addition, some studies 
have stated a relationship between working in sitting 
workstation and the risk of fatigue [10, 11].
Standing posture (standing workstation) has advantages 
that include better access than sit workstation. Also in 
the standing position, the spine is positioned in its neutral 
posture and retains its natural curvature (S-mode). In this 
case, lower pressure is applied to the intervertebral discs. 
Also, standing can be maintained with less muscular 
activity and the strength of the trunk muscles in standing 
position is twice as much as sitting [12]. In addition, 
some studies have pointed out that heart rate, blood 
flow, and energy expenditure are significantly elevated 
in the standing working position vs the seated working 
position [13].
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Summary

Introduction. Sitting and standing workstations can affect indi-
vidual’s health outcomes differently. This study aimed to assess 
the effects of sit and stand workstations on energy expenditure and 
blood parameters, including glucose and triglyceride, musculo-
skeletal symptoms/pain and discomfort, fatigue, and productivity 
among workers of assembly line of a belt factory. 
Methods. This cross-sectional study was conducted on 47 male 
assembly line workers (24 workers in sitting workstation and 23 
workers in standing workstation) with at least one year of work-
ing experience. Data were gathered via demographic/occupa-
tional characteristics, Fitbit system, medical records, the Persian 
version of the Nordic Musculoskeletal Questionnaire (P-NMQ), 
the Persian version of the Numeric Rating Scale (P-NRS), the Per-
sian version of the Swedish Occupational Fatigue (P-SOFI), and 
Persian version of the Health and Work Questionnaire (P-HWQ). 
Results. The results showed that there were no statistically sig-
nificant between the demographic/occupational details of the par-
ticipants in sitting and standing groups, except work experience. 

The findings of the present study revealed that the energy expendi-
ture, and blood glucose/triglyceride there are not statistically 
differences between sitting and standing groups. In addition, the 
prevalence of musculoskeletal symptoms in the neck, lower back, 
knees, and ankles/feet in standing group was significantly higher 
than the sitting group. The means of severity of discomfort/pain in 
all body regions were significantly higher in standing group com-
pared to other group. Generally, occupational fatigue was higher 
among the standing group compared to sitting group. About pro-
ductivity, the ‘concentration/focus’ and ‘impatience/irritability’ 
subscales in sitting group were higher than the standing group. 
Contrariwise, other subscales of the productivity, including ‘pro-
ductivity’, ‘supervisor relations’, ‘non-work satisfaction’, ‘work 
satisfaction’ in the standing group were higher than the sitting 
group.
Conclusions. To reduce the adverse effects of sitting and standing 
workstations on individual’s health outcomes, planning to use sit-
stand workstations is recommended.
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This study aimed to assess the effects of sit and stand 
workstations on energy expenditure and blood parameters, 
including glucose and triglyceride, musculoskeletal 
symptom/pain and discomfort, fatigue, and productivity 
among workers of an assembly line of a belt factory.

Methods

This cross-sectional study was conducted on 47 male 
assembly line workers (24 workers in sitting workstation 
and 23 workers in standing workstation) with at least one 
year of working experience. Employees with underlying 
diseases (cancer, heart diseases, chronic lung diseases, 
diabetes (type 1 and type 2), chronic liver diseases, 
physical disabilities, mental health disorders), accidents 
affecting the musculoskeletal system, cardiovascular 
diseases, and mental and hormonal disorders were 
excluded from the study.
All subjects voluntarily participated in the study after 
receiving information about the study objectives. 
They also signed informed consent forms before the 
commencement of the study. This study was approved 
by the ethics committee of Shiraz University of Medical 
Sciences. It also was performed in accordance with the 
Helsinki Declaration of 2013 [14]. 

Data gathering tools
Data were collected via demographic/occupational 
characteristics questionnaire, the Persian version of 
the Nordic Musculoskeletal Questionnaire (P-NMQ), 
the Persian version of the Numeric Rating Scale 
(P-NRS), the Persian version of the Health and Work 
Questionnaire (P-HWQ), the Persian version of the 
Swedish Occupational Fatigue (P-SOFI), Fitbit system, 
and medical records:
• demographic and occupational characteristics: This 

questionnaire included questions about age, height, 
weight, work experience, working hours per day, sex, 
marital status, number of children, and education level;

• Persian version of the Nordic Musculoskeletal 
Questionnaire (P-NMQ): P-NMQ examined the 
reported prevalence of musculoskeletal symptoms 
in different body regions among the study 
population [15]. In the present study, the reported 
musculoskeletal symptoms were limited to the past 
week. The psychometric properties of the P-NMQ 
have been examined by Choobineh et al. [16];

• Persian version of the Numeric Rating Scale (P-NRS): 
P-NRS is a unidimensional measure of discomfort and 
pain intensity [17]. In order to assess the intensity of 
musculoskeletal discomfort/pain, the subjects were 
required to rate P-NRS at the beginning, and end of 
the shift. Then, difference between the P-NRS scores 
at the beginning and end of the shift was calculated 
and was considered as musculoskeletal discomfort/
pain in the work shift [18];

• Persian version of the Health and Work Questionnaire 
(P-HWQ): HWQ was developed by Shikiar et 
al. (2004) to assess various aspects of workplace 

productivity. HWQ consists of 30 questions 
responded through a 10-point Likert scale. The items 
are divided into six subscales, including productivity 
(own assessment and other’s assessment), 
concentration/focus, supervisor relations, work and 
non-work satisfaction, and impatience/irritability 
in this questionnaire [19]. It is worth mentioning 
that concentration/focus and impatience/irritability 
subscales are in reverse mode. This means that higher 
scores represent lower concentration/focus and 
impatience/irritability. The psychometric properties 
of the P-HWQ have been examined by Daneshmandi 
et al. (_ ≥ 0.65 for all subscales) [20];

• Persian version of the Swedish Occupational Fatigue 
(P-SOFI): The SOFI-20 consists of 20 items using an 
11-point numerical rating scale (0 = not at all, and 
10 = to a very high degree) for each item. The items 
have been categorized into five dimensions, including 
(1) lack of energy, (2) physical exertion, (3) physical 
discomfort (4) lack of motivation, and (5) sleepiness. 
Scores on each dimension range from a minimum 
of 0 to a maximum of 40. Based on the SOFI-20 
users’ guide, the score on each dimension was also 
rated on severity as follows: low (mean score < 8.5), 
medium (8.5 < mean score < 23.5), and high (mean 
score > 23.5) levels of fatigue, based on quartiles of 
the score distribution [21]. Psychometric properties 
of the Persian version of SOFI-20 (P-SOFI-20) were 
reported by Javadpour et al. [22];

• Fitbit system: The Fitbit apparatus (Charge model; 
made in China) was used to estimate energy 
expenditure during the work shift. Diaz et al. stated 
in their study that Fitbit was an accurate and reliable 
device for wireless physical activity tracking and 
estimation of energy expenditure [23]. In the present 
study, energy expenditure during the work shift was 
estimated;

• medical records: Data related to individuals’ blood 
parameters, including glucose and triglyceride were 
extracted from their medical records. Normal range 
of glucose was considered ≤ 99 mg/dl and > 100 mg/
dl shows a high level of the blood glucose [24]. In 
addition, normal range of triglyceride was ≤ 200 and 
> 200 mg/dl was considered high [24].

Data analysis
The Statistical Package for Social Sciences 16 (SPSS 
Inc., Chicago, IL, USA) was used to analyze the data. At 
first, Kolmogorov-Smirnov and Shapiro-Wilk tests were 
used to test the normality of the data. To analyze the data, 
descriptive statistics (frequency/percentage, and mean/
standard deviation), independent sample t-test, chi-square 
test, and Fisher’s exact test were used. A p-value < 0.05 
was considered to be statistically significant.

Results

The demographic/occupational characteristics of the 
subjects are presented in Table I. Based on the results, 
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there is a significant relationship between the work 
experience of the sitting and standing groups:
• energy expenditure: the working energy expenditure 

of the participants is compared in Table II in sitting 
and standing groups. As shown in the table, the energy 
expenditure there is not statistically differences 
between sitting and standing groups;

• blood parameters: in Table III, the levels of the blood 

parameters, including glucose and triglyceride have 
been compared in the sitting and standing groups. 
The findings revealed that the blood glucose and 
triglyceride there are not statistically differences 
between sitting and standing groups;

• musculoskeletal symptoms/pain and discomfort: 
Table IV shows the prevalence rate of the reported 
musculoskeletal symptom in different body regions 

Tab. I. Comparison of demographic/occupational characteristics between sitting and standing groups (n = 47).
Quantitative variable Sitting group (n = 24) Standing group (n = 23) P-value†

Age (years) 36.45 ± 8.997 35.37 ± 3.639 0.091
Height (cm) 173.26 ± 7.927 175.93 ± 6.627 0.174
Weight (kg) 74.25 ± 12.659 74.44 ± 9.204 0.946
BMI (kg.m-2)* 30.37 ± 3.639 30.37 ± 3.639 0.379
Work experience (years) 11.44 ± 6.444 6.12 ± 3.344 < 0.001
Qualitative variable Sitting group (n = 24) Standing group (n = 23) P-value
Marital status
Single
Married

2 (12.5%)
22 (87.5%)

3 (15.4%)
20 (84.6%)

0.522**

Education level
Diploma and lower
Associate degree and higher

24 (90.3%)
0 (0%)

21 (70.4%)
2 (29.6%)

0.061‡

Dominant hand
Right
Left

23 (97.1%)
1 (2.9%)

22 (85.2%)
1 (14.8%)

0.147‡

Smoking
Yes
No

2 (9.5%)
22 (91.4%)

1 (0%)
22 (100%)

0.477‡

* Body Mass Index; † Independent sample t-test; ** Chi-square test; ‡ Fisher’s exact test.

Tab. IV. Prevalence rate of the reported musculoskeletal symptom in different body regions amongst the studied workers during the past 12 
months (n = 47).

Body region Sitting group (n = 24)
No. (%)

Standing group (n = 23)
No. (%) P-value

Neck 9 (37.50) 16 (69.56) 0.016*

Shoulders 11 (45.83) 10 (43.47) 0.912*

Elbows 2 (8.33) 5 (21.74) 0.089†

Wrists/Hands 6 (25.00) 11 (47.82) 0.072*

Upper back 13 (54.16) 15 (65.21) 0.511*

Lower back 9 (37.50) 16 (69.56) 0.022*

Thighs 6 (25.00) 10 (43.47) 0.163*

Knees 9 (37.50) 17 (73.91) 0.040*

Ankles/Feet 9 (37.50) 20 (86.95) 0.001*

* Chi-squared test; † Fisher’s exact test.

Tab. III. Comparison of the glucose and triglyceride between sitting and standing groups (n = 47).

Variable Sitting group (n = 24) Standing group (n = 23) P-value

Glucose (mg/dl)
Normal
High

23 (95.83)
1 (4.17%)

23 (100%)
0 (0%)

0.251*

Triglyceride (mg/dl)
Normal
High

19 (79.16%)
5 (20.84%)

18 (78.26%)
5 (21.74%)

0.936†

* Fisher’s exact test; †Chi-square test.

Tab. II. Comparison of the energy expenditure between sitting and standing groups (n = 47).

Variable Sitting group (n = 24) Standing group (n = 23) P-value*

Energy expenditure (kcal.min-1) 3.13 ± 0.77 3.50 ± 0.63 0.114
* Independent sample t-test.
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amongst the workers during the past 12 months. The 
prevalence of the musculoskeletal symptoms in the 
neck, lower back, knees, and ankles/feet in standing 
group was significantly higher than the sitting group. 
Mean ± standard deviation of severity of discomfort/
pain in different body regions among the sitting and 
standing groups has been compared in Table V. As 
the table depicts, the means of severity of discomfort/
pain in all body regions were significantly higher in 
standing group compared to other group;

• occupational fatigue: Table VI shows comparison of 
the occupational fatigue subscales between sitting 
and standing groups. As shown, the ‘lack of energy’, 
‘sleepiness’, and ‘physical discomfort’ subscales 
were statistically significant between two studied 
groups; so that, occupational fatigue was higher 

among the standing group compared to sitting group;
• productivity: Table VII compares the subscales of 

productivity between sitting and standing groups. 
As shown in the Table, the ‘concentration/focus’ and 
‘impatience/irritability’ subscales in sitting group 
were higher than the standing group. Contrariwise, 
other subscales of the productivity, including 
‘productivity’, ‘supervisor relations’, ‘non-work 
satisfaction’, ‘work satisfaction’ in the standing 
group were higher than the sitting group.

Discussion

The results of the current study showed that there 
were no statistically significant between demographic/

Tab. VII. Comparison of productivity dimensions between standing and sitting groups (n = 47).

Productivity subscale Sitting group (n = 24) Standing group (n = 23) P-value*
Productivity 7.66 ± 2.34 7.95 ± 2.65 0.655
Concentration/Focus 2.52 ± 1.19 2.32 ± 0.95 0.333
Supervisor relations 1.48 ± 0.42 1.49 ± 0.45 0.906
Non-work satisfaction 1.66 ± 0.57 2.05 ± 0.69 0.020
Work satisfaction 2.28 ± 0.77 2.32 ± 0.75 0.867
Impatience/Irritability 2.26 ± 0.66 1.98 ± 0.75 0.139

* Independent sample t-test.

Tab. VI. Comparison of occupational fatigue subscales between sitting and standing groups (n = 47).
Occupational fatigue 

subscale
Sitting group 

(n = 24)
Standing group 

(n = 23) P-value*

Lack of energy Low 11 (34.4%) 6 (22.2%) > 0.001
Moderate 21 (65.6%) 9 (33.3%)

High 0 (0%) 12 (44.4%)
Physical exertion Low 14 (43.8%) 8 (29.6%) 0.170

Moderate 16 (50%) 13 (48.1%)
High 2 (6.3%) 6 (22.2%)

Lack of motivation Low 14 (45.2%) 6 (22.2%) 0.181
Moderate 15 (48.4%) 18 (66.7%)

High 2 (6.5%) 3 (11.1%)
Sleepiness (drowsiness) Low 17 (53.1%) 8 (29.6%) 0.011

Moderate 15 (46.9%) 13 (48.1%)
High 0 (0%) 6 (22.2%)

Physical discomfort Low 15 (48.4%) 6 (22.2%) 0.004
Moderate 13 (41.9%) 8 (29.6%)

High 3 (9.7%) 13 (48.1%)
* Chi-square test.

Tab. V. Comparison of severity of discomfort/pain in different body regions of the participants (n = 47). 

Body region Sitting group (n = 24) Standing group (n = 23) P-value*

Neck 1.60 ± 0.09 3.70 ± 0.03 0.001
Shoulders 2.00 ± 0.79 2.50 ± 0.40 0.004
Elbows 1.00 ± 0.06 2.60 ± 0.30 0.001
Wrists/Hands 1.70 ±0.40 1.80 ± 0.33 0.006
Upper back 1.00 ±0.48 2.80 ± 0.60 0.001
Lower back 0.90 ±0.35 2.90 ± 0.40 0.001
Knees 2.00 ±0.21 3.00 ± 0.60 0.001
Ankles/Foot 1.00 ±0.21 4.00 ± 0.70 0.001

* Independent sample t-test.
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occupational details of the participants in sitting and 
standing groups, except work experience. This means 
that the mean of work experience in the sitting group 
(11.44 years) was statistically higher than standing 
group (6.12 years) (p < 0.001). In fact, it seemed that 
workers with higher work experience were more likely 
to use sit workstations:
• energy expenditure: findings the present 

study revealed that the energy expenditure in 
the sitting group was slightly lower than the 
standing group, but no significant difference 
was obtained between the mentioned groups;  
In the current study, evaluated activities in the 
sitting and standing groups (3.13 vs 3.50 kcal.min1, 
respectively) placed in the moderate jobs [25]. In 
a study by Forkan et al. [26] in order to assess the 
energy expenditure in the sitting and standing groups 
on office workers for six weeks, no significant results 
were found. On the other hand, Daneshmandi et al. 
[20] in their study stated that the sit-stand workstation 
can be effected on the energy expenditure of the 
individuals. Similar results have also been obtained 
in other studies conducted in this context [27, 28]. 
For example, Fryar et al. stated that 2 to 4 hours of 
standing per day could lead to an additional 25-57 
kcal/day for an average-sized American man (88.9 
kg) and an additional 21-48 kcal/day for an average-
sized American woman (75.5 kg) [29]. 

• blood parameters: the findings of the study depict that 
there are not statistically differences between blood 
glucose/triglyceride in sitting and standing groups. In 
this context, a study showed a relative improvement 
in individuals’ blood parameters at the sit-stand 
workstation [30]. In a study conducted by Mantzari 
et al. [31] concluded that sit-stand workstation had no 
a significant effect on energy expenditure, heart rate, 
and metabolic diseases. Conflicts with the findings 
of various studies can be attributed to the: 1) type of 
workstation (sit or stand or sit-stand workstation), 2) 
duration of use the workstation, and 3) demographic 
differences. In order to have a more accurate and 
consistent comparison of blood parameters between 
the two standing and sitting groups, it is recommended 
that a larger sample size be examined;

• musculoskeletal symptoms/pain and discomfort: 
the results of the study showed that the prevalence 
of musculoskeletal symptom in the neck, lower 
back, knees, and ankles/feet in standing group was 
significantly higher than the sitting group. Standing 
position is expected to exert more biomechanical 
pressure to the above-mentioned body regions. 
Therefore, the long-term standing in the subjects 
could provide a good reason for the high prevalence 
of musculoskeletal symptoms in these regions. In 
addition, findings revealed that severity of pain/
discomfort in all individuals’ body regions in 
standing group was statistically higher than the 
sitting group. Daneshmandi et al. in a study amongst 
assembly line workers reported a high prevalence of 
musculoskeletal symptom in the lower back, wrist/

hands, and neck [32]. Roelofs and Straker in their 
study pointed out that greatest musculoskeletal 
discomfort is related to the lower limb and back in 
standing bank tellers group [33]. In the same line, 
Daneshmandi et al. noted that longer standing 
in office workers could lead to musculoskeletal 
symptoms in some body regions, such as shoulders, 
wrists/hands, and ankles/feet [20];

• occupational fatigue: the findings of the present study 
showed that the ‘lack of energy’, ‘sleepiness’, and 
‘physical discomfort’ subscales of the occupational 
fatigue were higher (statistically significant) among 
standing group compared to sitting group. In a study 
to compare sit, stand and sit-stand workstations, 
the results showed that long standing over than 
90 minutes resulted in fatigue in the legs and 
back regions, and people tend to reduce pain and 
discomfort during standing by leaning backwards. 
According to the study, the standing condition causes 
fatigue in the legs and the sit-stand situation causing 
more discomfort in the buttocks region [34];

• productivity: the results of this section showed 
that the ‘concentration/focus’ and ‘impatience/
irritability’ subscales in sitting group are higher 
than the other group (standing group), but, these 
differences are not statistically significant. On the 
other hand, our findings revealed that other subscales 
of the productivity, including ‘productivity’, 
‘supervisor relations’, ‘non-work satisfaction’, 
‘work satisfaction’ in the standing group were 
higher than the sitting group, but, only ‘non-work 
satisfaction’ subscale was statistically significant.  
In the same line, Pronk et al. [35], Hedge et al. [36], 
and Nevala et al. [37] stated that using the sit-stand 
workstation improved productivity. Thorp et al. also 
demonstrated that there is a significant improvement 
in total productivity among the individuals who used 
the sit-stand workstation compared to the sitting 
position, but this result was contrariwise about the 
‘concentration/focus’ subscale [38].

Limitations

Given the cross-sectional nature of the study and a 
significant difference in work experience between sitting 
and standing groups, the findings should be interpreted 
cautiously. Additionally, due to the fact that the study 
was conducted in the field under real conditions, the 
outcomes might have been affected by confounding 
variables such as workplace policies, management 
issues, stress, lifestyle factors, financial and family 
commitments. Moreover, the sample sizes in each group 
were small. Therefore, using larger sample sizes could 
lead to achievement of more robust results.

Conclusions

In summary, the energy expenditure, blood glucose/
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triglyceride there are not statistically differences 
between in sitting and standing groups. In addition, the 
prevalence of musculoskeletal symptom in the neck, 
lower back, knees, and ankles/feet in standing group was 
significantly higher than the sitting group. Generally, 
occupational fatigue was higher among the standing 
group compared to sitting group. About productivity, 
the ‘concentration/focus’ and ‘impatience/irritability’ 
subscales in sitting group were higher than the standing 
group. Contrariwise, other subscales of the productivity, 
including ‘productivity’, ‘supervisor relations’, ‘non-
work satisfaction’, ‘work satisfaction’ in the standing 
group were higher than the sitting group. To reduce the 
adverse effects of sitting and standing workstations on 
individual’s health outcomes, planning to use sit-stand 
workstations is recommended.
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Background

Strengthening health systems with the aim of achieving 
sustainable development goals and universal health 
coverage requires evidence-based policy interventions [1]. 
Each component of the policy process plays its proper 
part within the health system and the country in which 
is implemented as a whole  [2, 3]. The process of 
developing health policies is complex, and many actors 
in this field, such as government agencies, stakeholders, 
political parties, the mass media, researchers, and other 
governments, are pursuing goals in this area. They are 
self-sufficient and are influential in this process based on 
their position, goals, and impact on politics [4].

Due to the distinctive characteristics of the health system 
with respect to other sectors of the society, dealing with 
human lives, making policies to avoid unwanted effects 
has a special place [5]. Policy making concerning human 
and financial resources to deliver health care services in 
due time increases the importance of decisions made in 
this sector [1].
The World Health Organization (WHO) defines health 
policy as an agreement and consensus on a health-related 
program and set of actions taken to achieve the goals 
expected by programs in the area of policy  [6]. Policy 
analysis involves a wide range of methods, techniques, 
and tools in a way to reach awareness of the impacts of 
the developed and implemented policies.
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Summary

Background. Health policy can be defined as an agreement and 
consensus on a health-related program and set of actions taken 
to achieve the goals expected by programs in the area of policy. 
Policy analysis involves a wide range of methods, techniques, and 
tools in a way to reach awareness of the impacts of the developed 
and implemented policies. Whereas policy analysis in developed 
countries has a long history, in developing countries, it is instead 
in its first developing stages. Our paper aimed to collect systemat-
ically the studies using health policy triangle framework in doing 
analysis in one of the health policy issues in the Eastern Mediter-
ranean region organization.
Methods. To conduct our literature search, ISI/Web of Science, 
PubMed/MEDLINE, Embase, The Cochrane Library, Global 
Health Database, Scopus, as well as Google Scholar from 2003 
up to June 2020 were systematically mined. To evaluate the meth-

odological quality of the included studies, the Critical Appraisal 
Skills Program checklist was used.
Results. We selected 30 studies, conducted between 2011 and 
2020. According to the findings of these studies, in the East-
ern Mediterranean region, organization region, and the role of 
evidence-based research in policy-making has been repeatedly 
emphasized, but its use in health program decision-making has 
been limited, and health research systems in Eastern Mediterra-
nean region organization are still under scrutiny. There is still a 
gap between evidence-based research in health systems and its 
use in policy-making.
Discussion. Based on the present systematic review, studies based 
on policy analysis should focus on all the elements of health poli-
cies and provide evidence to inform decisions that can strengthen 
health systems, improve health and improve existing inequalities.
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Health policy examines the laws that directly or indirectly 
affect health and its various aspects. Health policy can 
be performed through the public and private sectors [7]. 
The scope of health policy is broad and varied, and is 
likely to be gradual, fragmented, and incomplete. The 
health policy process evaluates and analyzes the best 
opportunity to identify appropriate strategies for the 
health sector [8]. 
How a policy is achieved, how it is designed, who 
is affected by the policy (including proponents and 
opponents), and what the consequences will be is the 
main questions that policy analysis tries to answer. The 
subject of policy analysis and how to carry it out is 
intensively discussed in many scientific and academic 
circles [9]. Policy analysis is a multidisciplinary process 
that seeks to examine the interaction between organs, 
ideas, and its benefits in a political process [10].
In policy analysis, researchers seek a proper understanding 
of the policy process and intend to examine its nature. 
This can provide a better understanding of the health 
policy process as well as very credible evidence for the 
problems and issues that arise in the field of health and 
for future decisions that need to be made [11]. 
To conduct a policy analysis, various theories and models 
are generally used  [10]. Policy analysis in developed 
countries has a long history [12]. In developing countries, 
it is instead in its first developing stages [13]. The use 
of policy analysis models, theories, or frameworks 
is very important for policymakers, and they should 
use these analyzes to make more accurate and useful 
decisions  [14]. In recent decades, the tendency to use 
theories and models of policy analysis in the health 
sector has increased, and many studies have been done 
in this regard [12]. 

Health policy triangle framework
In 1994, Walt and Gilson introduced a framework for 
health policy analysis. This framework has four main 
domains, including context, content, process, and 
actors. This framework can be used as a retrospective 
or prospective approach to policy analysis, and a 
comprehensive understanding of decision-making, 
planning, and policy implementation can be achieved [9]. 
This framework allows health researchers to examine 
the impact of political, social, cultural, economic, and 
international factors. It also discusses the process in 
which the policy in question is formulated, then designed, 
implemented, and evaluated by the policymaker, and 
analyzes the role of different actors in relation to the 
policy (Fig. 1).
In many countries with diverse health systems, this 
framework has been used to examine health-related 
policies and their impact on their community  [9]. 
This framework can be used retrospectively or 
prospectively  [15]. In addition to developed countries, 
the use of this framework has increased in recent 
years in developing countries  [13]. Examining and 
summarizing the application of this framework in 
health-related policies can strengthen and implement 
more appropriate policies for countries [5]. The use of 

this framework can also provide a valuable platform for 
more comprehensive policy analysis  [12]. Our paper 
aimed to collect systematically the studies using Health 
policy triangle framework in doing analysis in one of 
the health policy issues. In particular, the focus of our 
study is on health policy analysis studies in the Eastern 
Mediterranean region organization (EMRO). EMRO is 
one of the six regions of the WHO, having 21 members: 
namely, Afghanistan, Bahrain, Djibouti, Egypt, Iran, 
Iraq, Jordan, Kuwait, Lebanon, Libya, Morocco, 
Palestine (West Bank and Gaza Strip), Oman, Pakistan, 
Qatar, Saudi Arabia, Somalia, Sudan, Syria, Tunisia, 
United Arab Emirates (UAE), and Yemen [16]. 

Methods 

Literature search
To conduct our literature search, ISI/Web of Science, 
PubMed/MEDLINE, Embase, The Cochrane Library, 
Global Health Database, Scopus, as well as Google 
Scholar from 2003 up to June 2020 were systematically 
mined. Also, to increase the chance of finding relevant 
studies, reference lists of the studies included were 
assessed. Specific keywords were employed using 
Boolean operators (AND, OR, NOT). First, a preliminary 
search was performed using MeSH on the PubMed/
MEDLINE database, and the keywords were identified 
after familiarization with the literature. The following 
search strategy was used:
(“Policy “OR “Policy analysis” OR “Health policy” OR 
“Public policy” OR ”Policy process” OR Health politics” 
OR “Document analysis” OR” Agenda setting” OR” 
”Stakeholder analysis OR “Framework” AND” Walt 
AND Gilson framework” OR “Health Policy Triangle 
Framework” OR “Policy triangle framework” OR “Walt 
AND Gilson’s framework”) AND (“Afghanistan “OR 
“Bahrain “OR “Djibouti “OR “Egypt “OR “Iran” OR 
“Iraq “OR “Jordan “OR “Kuwait “OR “Lebanon “OR 
“Libya “OR “Morocco “OR “Oman “OR “Pakistan 
“OR “Qatar “OR “Saudi Arabia “OR “Somalia “OR 
“Sudan “OR “Syrian” OR “Tunisia “OR “Emirates 
“OR “Yemen “OR “Eastern Mediterranean Region 
Organization “OR “EMRO ““OR “Middle East “ OR 
“developing countries”) NOT (“America” OR “USA” 
OR “Australia” OR “Canada” OR “UK” OR “Europe”). 
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Fig. 1. Health policy triangle framework.
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The search of the databases was carried out by two 
researchers independently. Any differences between 
them were resolved through discussion. 

Inclusion criteria
1. Studies conducted in the EMRO region.
2. Studies that used the health policy triangle framework 

to analyze policy.
3. Studies published in English.
4. Studies published in journals with the peer-review 

system.
5. Studies published between 2003 up to June 2020.
6. Articles whose working method was acceptable.
7. Articles whose full text was available.

Exclusion criteria
1. Studies published in Non-EMRO countries.
2. Studies published in Non-English language.
3. Studies the findings of which were not sufficient for 

analysis.
4. Theses and chapters of books.

Quality assessment of included studies 
To evaluate the methodological quality of the included 
studies, the Critical Appraisal Skills Program (CASP) 
checklist was used. This checklist contains ten questions. 
There are three answers (Yes, No, and Unclear) to each 
question. For the answer Yes, score 1 and for the answer 
No, score 0 were considered. Based on the scores 
obtained, the studies were divided into three categories: 
good, moderate, and weak quality (1-3: poor, 4-7: 
moderate and 8-10: good).

Data extraction 
Two researchers independently extracted selected study 
data. In case of disagreement between them, one person 
acted as the arbitrator, and the dispute was resolved 
via discussion. Name of the first author, the year of 
publication, the country, the title of the topic of the 
policy, and the most important findings related to the 
items of the framework were extracted.

Data analysis
Data were analyzed using deductive content analysis 
guided by policy triangle framework components 
(namely, content, context, processes, and actors). In 
qualitative research, deductive content analysis is similar 
to inductive content analysis. Deductive content analysis 
is applied usually has prior theoretical knowledge as 
the starting point and guided by a half-structured or 
structured analysis matrix.

Results

This study adhered to the “Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses” (PRISMA) 
guidelines. 
863 articles were found in the initial search. 172 articles 

were duplicated and, as such, were removed. The titles 
of 691 articles were reviewed. 572 were removed, being 
unrelated studies. 30 studies were finally selected based 
on the study criteria. Figure 2 shows the process of 
searching and selecting studies [17-46].
Selected studies were conducted between 2011 and 
2020. Studies were conducted in Iran (16), Pakistan (4 
studies), Saudi Arabia (2 studies), Lebanon (2 studies), 
Sudan (2 studies), Tunisia (2 studies), Egypt (1 study), 
Afghanistan (1 study), Syria (1 study) and Palestine 
(1 study). One study was conducted in four countries 
(Tunisia, Syria, Palestine, and Turkey). Figure 3 shows 
the studies according to the EMRO countries in which 
they have been performed.

The methodological quality of the selected 
studies
Table I and Figure 4 show the quality of studies 
broken down according to the previously mentioned 
classification (good, moderate, and poor quality). Based 
on the scores obtained, 20 had good quality, 9 had 
moderate quality, and 1 had poor quality.
The main characteristics and findings of the selected 
studies are shown in Table II.

Discussion 

Policy analysis is a valuable process for understanding 
policy processes, identifying the determinants of the 
failures and successes of past policies, and planning for 
future ones [13], and is also complex due to the diverse 
nature of health issues  [13, 47]. The present study 
assessed published studies related to health issues in 
the Eastern Mediterranean region using a Health policy 
triangle framework. The findings of the present study 
were selected from thirty extracted articles. With the 
exception of one study [34], all studies were retrospective. 
It seems that in order to evaluate the programs of the 
health system, it seems that in order to evaluate health 
system programs, it is better to pay attention to studies 
with prospective design and put it on the agenda, because 
evidence arising from these researches in improving the 
health systems and providing services by policymakers 
and researchers would be of higher quality and strength. 
Policy analysis can show the agility and dynamism of 
countries’ health systems  [48, 49]. Findings of studies 
based on four elements of study (context - why do you 
need this policy -, content - what is the policy mainly 
about-, process - how this policy is designed and 
implemented - and actors - who participate and influence 
policy formulation and implementation) were analyzed 
and reported.

Context 
The policy analysis process should be such as to reflect a 
thorough understanding of the context, decision-making, 
planning and implementation of policies. Because health 
issues go beyond health care and are influenced by 
psychosocial, economic and environmental factors [13, 
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47], health policy-making is an inherently political 
process, which is influenced by the social and political 
context, and therefore understanding and analyzing 
political systems can help better assess the context and 
why a given policy is chosen [50].
Demographic, epidemiological, educational, 
technological, cultural, as well as social developmental, 
economic and financial issues, the specific type of 
political regime are some of the issues that should be 
seen in context [51]. In the included studies, political and 
administrative factors, as well as economic and financial 
one, and social and cultural variables, personal and 
political interests, promotion of international standards 
of sectarianism, urgency and values of policymakers 
and media policies are the most important underlying 
parameters determining the success of a given health 
policy. Impacts on specific policies were reported. In 
most of the selected studies, the contextual factors of the 
country of the study did not have a direct impact on the 

choice of policy for analysis. It seems that the priority 
criteria for policy analysis in EMRO countries should 
be more transparent and the use of evidence should be 
increased. This could contribute to a more efficient and 
effective use of financial resources for policy analysis 
research [52]. Topics analyzed by researchers in selected 
studies included high prevalence or mortality rates, WHO 
reports, the Sustainable Development Goals (SDGs), 
Universal Health Coverage (UHC) achievement. 
Researcher evaluated also whether political decisions to 
solve a problem were taken based on evidence. Despite 
the fact that the type of political system, financing and 
Gross Domestic Product (GDP) per capita allocated 
to health programs are important elements in health 
policy making and can influence health policies related 
processes, none of the studies included in the present 
systematic review focused specifically on these factors 
and their impact on the policy in question.
The health policy triangle framework states that 
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Fig. 2. Flow-chart showing the process of study retrieval, selection and inclusion adopted in the present systematic review.
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national, international, political, economic and social 
factors can influence health policies. However, based 
on the Leicher’s classification of these factors, some of 
which depend on circumstances, structural, cultural, and 
international factors, most of the selected studies did not 
pay full attention to these issues and paid less attention to 
their impact. These issues can be effective in creating a 
tendency to analyze or not analyze a policy in the health 
sector. One of the important points was the attention of 
the researchers of the selected studies to the selection 
of topics related to diseases and issues such as health 
justice, health finance, governance, use of evidence 
whereas other issues were less analyzed. Perhaps one 
of the reasons for choosing diseases for policy analysis 
is easier access, greater participation of people in these 
studies, which encourages EMRO researchers to analyze 
them. Of course, the nature of some issues in the health 
sector may make researchers less interested in analyzing 
them. They may be conservative and not accept the 
problems they need to gather information about them.
On the other hand, due to political issues such as wars 
and sanctions in the EMRO region and its great impact 
on the health sector, the influence of these issues has 
received less attention. Ethnic and national prejudices 
have not been accounted for in the analysis of health 
sector policies in the countries of this region. Religious 
tendencies in this area have not been considered in 
selected studies. The existence of wars in Afghanistan, 
Syria and Yemen and the sanctions on Iran can affect 
the process of policy analysis of health-related issues. 
Lack of full vaccination coverage, failure to achieve 
the Millennium Development Goals (MDGs) goals, 
inadequate access to health services, reduced health 
budgets, issues related to children, women and the 
elderly, immigrants and refugees problems, as well as 

economic-financial problems and declining incomes, 
can dramatically impact health funding and resources 
allocation, which in its turn further complicates these 
problems. 
To analyze a policy in the health sector, one should 
not be utilitarian and conservative. You have to see the 
underlying issues. These affect the success or failure of 
that policy. Policy analysis is a dynamic and political 
process. The diversity of EMRO countries’ political 
systems is crucial in implementing or not implementing 
health sector policies. The attention and priorities of 
policymakers in these countries can influence the choice 
of a given issue for policy analysis. Unfortunately, this 
issue has received less attention. Researchers seem to 
have sought to analyze issues that are more influenced 
by international factors.

Content
Content is the body of policy, which includes the 
nature and details of a policy proposal or document 
and is expressed through all its components, including: 
programs, projects, specific activities, goals, general 
objectives and observable goals [53, 54]. The content of 
the selected studies is given in Table II.
Some articles referred to the formulation of policies, 
guidelines, and related laws, and some referred to its 
communication to related organizations and some other 
articles described the goals of the strategies. However, 
some studies did not fully explain the content of the 
programs under study and the relevant documentation 
and program outputs were not explained. Some studies 
did not mention or were vague.
The programs referred to for framework analysis were 
mainly developed by the Ministry of Health of these 
countries. The selected studies did not document any 
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Fig. 3. Studies included broken down according to the EMRO countries in which they have been performed. 
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health initiatives and related issues or programs that 
were felt needed and pursued by other health-related 
organizations. It seems that in EMRO countries, the 
main focus for the implementation and start of health 
programs is only the Ministry of Health, and due to 
over-reliance on this ministry, the process of programs is 
unipolar and still or other organizations are not sensitive 
in this regard or if there were no documents.
While health should be current and considered in all 
policies in countries. At the heart of “Health in All 
Policies” is the study of health determinants, which 
are largely controlled by policies of sectors other than 
those involved in health, because in the “Health in All 
Policies” process, addressing the social factors of health 
and disease can be a powerful tool for reducing health 
inequalities [55].
Health is highly influenced by lifestyle and environment 
and many health issues are simultaneously deeply 
affected by factors outside the traditional realm of 
health and healthcare. Factors such as literacy, poverty, 
employment and racism contribute to differences in 
life expectancy as well as health-related quality of life. 
Concerns about how to address these factors have led to 
a focus on “health in policies”, in which policies in the 

social sectors such as transport, housing, employment 
and agriculture can ideally focus on health and access 
to health contribute to equity in health  [56]. Once the 
problems are identified, the content analysis will focus on 
the suggestions and goals themselves. Sources (material 
and political) should be mentioned in the discussion 
of the content of a policy. Material resources, such as 
equipment and money and technical and organizational 
resources, this type of resources means the knowledge 
and organizational and managerial abilities to 
implement the proposals. Moreover, political resources 
are essentially the power to implement a policy. None of 
the studies addressed this issue.

Process
In the analysis of this section, what should be considered 
is to describe the process of health policies, ie policy 
formulation and implementation of policies and issues 
related to them. If Walt considers the three main aspects of 
the policy process to be the following: The issue of power 
in terms of who makes decisions and who influences them. 
The concept and types of policies in terms of what politics 
is and how it is policy-making, and the logic and rules of 
politics in terms of its formation as a logical process. 

Tab. I. Quality appraisal of the studies included in the present systematic review.

The first author 
(References) Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 The score of 

the quality Categories 

Beesley (14) 1 1 1 1 1 NA 1 1 1 1 9 Good 
Zaidi (15) 1 1 1 1 1 1 1 1 1 1 10 Good 
Phillimore (16) 1 1 1 1 1 1 1 1 1 1 10 Good
Seef (17) NA NA NA NA 1 NA NA 1 1 1 4 Moderate
Zaidi (18) 1 1 1 1 1 1 1 1 1 1 10 Good 
El-Jardali (19) 1 1 1 1 1 1 1 1 1 1 10 Good 
El-Jardali (20) 1 1 1 1 1 1 1 1 1 1 10 Good 
Markazi-Moghaddam (21) NA 1 NA 1 1 NA 1 1 1 1 7 Moderate
Speakman (22) 1 1 1 1 1 1 1 1 1 1 10 Good 
Awadalla (23) 1 NA 0 0 1 1 1 0 NA 1 5 Moderate
Ben Romdhane (24) 1 1 1 1 1 1 1 1 1 1 10 Good 
Faraji (25) 1 1 NA NA 1 NA 1 1 NA 1 6 Moderate
Alharbi (26) NA 0 1 1 NA 1 1 1 1 NA 6 Moderate
Goshtaei (27) NA 1 0 0 1 1 1 NA 1 1 6 Moderate
Moshiri (28) NA 0 1 1 NA 1 1 1 1 1 7 Moderate
Sarfraz (29) 1 1 1 1 1 1 1 1 1 1 10 Good
Abolhassani (30) 1 1 1 NA 1 NA 1 1 1 1 8 Good 
Aljumah (31) 1 NA 0 1 NA 1 1 NA NA 1 5 Moderate
Azami-Aghdash (32) 1 1 1 1 1 1 1 1 1 1 10 Good 
Haq (33) 1 1 1 1 1 1 1 1 1 1 10 Good 
Yousefinezhad (34) 1 1 1 NA 1 1 1 1 1 1 9 Good 
Ansari (35) 1 1 1 NA 1 NA 1 1 1 1 8 Good
Al-Ansari (36) 1 0 NA 1 0 1 0 1 1 1 6 Moderate 
Edalati (37) 1 1 1 1 1 1 1 1 1 1 10 Good 
Gharaee (38) 1 1 0 1 1 1 1 1 1 1 9 Good
Loloei (39) 1 1 1 1 1 1 1 1 1 1 10 Good 
Mohseni (40) 1 1 1 1 1 1 1 1 1 1 10 Good
Behzadifar (41) 1 1 1 1 1 1 1 1 1 1 10 Good 
Doshmangir (42) 1 1 NA NA 1 1 1 1 1 1 8 Good 
Raoofi (43) 1 NA NA NA NA 1 NA 0 0 1 3 Week 
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Figure 4.  

Fig. 4. Quality assessment of the studies included in the present systematic review.
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In some of the articles included in the present 
systematic review, some explained the program and 
its purpose, while others described the activities of 
care centers and decision-making committees such as 
the National Committee for Hepatitis and Acquired 
Immunodeficiency Syndrome (AIDS), etc. Some 
considered the reason for the programs to be due to the 
urgency of the issue and other than political decisions. 
Some studies have pointed to the implementation 
and structural challenges of programs and policies, 
the latter of which has been highlighted in these 
studies as one of the factors in the failure of health 
programs. Other reasons for the programs’ failure 
include internal wars and crises, weak financial and 
technical capacity, disputes between states, sanctions, 
and declining funding for national standards produced 
without infrastructure. It seems that one of the reasons 
for the failure of the programs was the lack of proper 
prioritization to solve the problems under study, as 
mentioned in the articles. Because in order to succeed 
in promoting health programs, it is very important 
to pay attention to prioritization and criteria (which 
must be clearly defined and understood by decision 
makers and stakeholders in each country) and should 
not be the sole responsibility of specific institutions 
or ministries. Therefore, in all policies, stakeholders 
and supporters should be considered as key factors. As 
shown in these studies, programs that sought advocacy 
were more successful because advocacy as a key 
strategy to achieve the goals of health promotion and 
Advocacy organizations play a key role in promoting 
justice in health, given global challenges, research and 
policy [57].
Also, health should be separated from political issues 
and levels of health governance, policies and measures 
should be complementary to each other because 
participation in health governance, policy-making and 
development of interventions and its implementation 
by sectors other than health is important and health is 
mainly outside. Areas and levels of health are created and 
attention to the creation and implementation of health in 
all policies strengthens the potential that other sectors 
have for health [58]. It should be noted that developing 
countries underestimate the role of education in their 
policies, and the budgets allocated for health education 
in these countries are very small and health policy 
makers pay very little attention to this issue. Therefore, 
indigenous educational projects should be designed 
in accordance with the context of communities, and 
on the other hand, executive decision-making groups 
should be multidisciplinary, and their roles should be 
clearly defined before determining program priorities, 
and involving groups other than Medical teams are very 
effective in advancing goals [44, 45, 52].

Actors 
The WHO in its 2000 report defined health systems as 
“all organizations, institutions, and resources dedicated 
to the production of health measures,” which includes 
a full range of actors and health care providers, 

including sectors. Private, non-profit, non-governmental 
organizations (NGOs) as well as international donor 
foundations [59]. Therefore, health systems are operating 
at the central, regional, local, social and home levels, and 
all of these institutions must be considered at all levels 
of strengthening health systems. Actors include any 
institution, character, or social movement that has the 
ability to influence health events, and a common feature 
of all social actors is that they have a certain amount of 
power.
The most important actor mentioned in the present study 
was the Ministry of Health. Several articles referred to 
the role of domestic and foreign NGOs. NGOs play an 
important role in providing health services and health 
policies, and the importance of these organizations in 
providing health services in low- and middle-income 
countries has become increasingly important  [60]. In 
poor countries, they are more effective and efficient 
than public organizations and act as agents of change 
in international economic, social and environmental 
policies. It seems that EMRO countries have not 
yet been able to use the effective potential of NGOs 
in advancing health policies, ignoring the need to 
strengthen government health programs and cooperate 
with organizations to achieve the goals set in the SDGs 
and improve the quality and efficiency of health care. 
Non-governmental support is therefore essential [61].
The involvement of NGOs with the public sector should 
play a key role in addressing justice issues and improving 
the quality of services provided, along with addressing 
system access and accountability issues. In these studies, 
the role of the private sector as actors was very small and 
in some studies it was not explicitly mentioned, while 
policymakers, who want to move health systems towards 
UHC must play appropriate roles to provide, identify 
and rely on private providers and health markets. The 
importance of strengthening public and private health 
systems has been repeatedly emphasized in various 
documents by various international, regional and national 
institutions related to health care such as WHO, USAID, 
Global Fund, etc. The non-governmental sector and the 
private sector, due to their potential and capabilities, can 
fill the gaps and shortcomings that exist in the public 
sector, so a serious partnership between them can 
ultimately increase accountability, equity and efficiency 
in the health care system. It should be noted that health 
care outsourced to the private sector in low- and middle-
income countries (LMICs) is very widespread, even 
though weak, and highly heterogeneous. It seems that in 
EMRO member countries, the role of these two sectors, 
namely non-governmental organizations and the private 
sector as a very important player in health system policy, 
is very small and has led to the lack of progress in 
existing policies in the health sector.

Limitations
In this context, it seems that the place of the result 
and the cause of the failure of the programs is empty, 
and also there are no solutions to the problems in the 
research. Gilson and Rafaeli pointed out some of the 
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gaps and weaknesses in the analysis of health policies in 
low- and middle-income countries mentioned in special 
cases [13].

Conclusion

In the EMRO region, the role of evidence-based research 
in policy-making has been repeatedly emphasized, but 
its use in health program decision-making has been 
limited and health research systems in the EMR are still 
under scrutiny. We think that they have not been able 
to produce needed evidence and inject it into health 
systems. There is still a gap between evidence-based 
research in health systems and its use in policy-making, 
as well as in the analysis of health policies in LMICs. 
The findings of these studies also confirm this, and 
therefore studies based on policy analysis should be 
aimed at achieving this goal because evidence-based 
decisions can strengthen health systems, improve health 
and improve existing inequalities. Also, considering that 
this analysis triangle has 4 specific components, studies 
should be selected that can be analyzed based on the four 
elements of this study, but some studies did not have 
these conditions. On the other hand, this framework 
should be re-examined and its components should be up-
to-date and more standardized in order to enable deeper 
analyses.
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