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Abstract 

Background Only 57 countries have vaccinated 70% of their population against COVID-19, most of them in high-
income countries, whereas almost one billion people in low-income countries remained unvaccinated. In March–May 
2022, Egypt’s Ministry of Health and Population (MoHP) conducted a nationwide community-based survey to deter-
mine COVID-19 vaccine coverage and people’s perceptions of vaccination in order to improve COVID-19 vaccination 
uptake and confidence among Egyptians, as well as to prioritize interventions.

Methods A cross-sectional population-based household survey among Egyptians ≥ 18 years of age was imple-
mented in two phases using a multistage random sampling technique in all of Egypt’s 27 governorates. A sample of 
18,000 subjects divided into 450 clusters of 20 households each was calculated in proportion to each governorate 
and the main occupation of the population. Participants were interviewed using a semistructured questionnaire that 
included demographics, vaccination information from the vaccination card, history of COVID-19 infection, reasons for 
vaccine refusal among the unvaccinated, and vaccination experience among vaccinated subjects. Vaccination cover-
age rates were calculated by dividing numbers by the total number of participants. Bivariate and multivariate analyses 
were performed by comparing the vaccinated and unvaccinated to identify the risk factors for low vaccine uptake.

Results Overall 18,107 were interviewed, their mean age was 42 ± 16 years and 58.8% were females. Of them, 8,742 
(48.3%) had COVID-19 vaccine and 8,020 (44.3%) were fully vaccinated. Factors associated with low vaccination uptake 
by multivariate analysis included: age groups (18–29 and 30–39) (ORs 2.0 (95% C.I. 1.8–2.2) and 1.3 (95% C.I.1.2–1.4), 
respectively), residences in urban or frontier governorates (ORs 1.6 (95% C.I. 1.5–1.8) and 1.2 (95% C.I. 1.1–1.4), respec-
tively), housewives and self-employed people (ORs 1.3 (95% C.I. 1.2–1.4) and 1.2 (95% C.I. 1.1–1.4), respectively), mar-
ried people (ORs 1.3 (95% C.I. 1.2–1.4), and primary and secondary educated (ORs 1.1 (95% C.I. 1.01–1.2) and 1.1(1.04–
1.2) respectively). Vaccine hesitancy was due to fear of adverse events (17.5%), mistrust of vaccine (10.2%), concern 
over safety during pregnancy and lactation (6.9%), and chronic diseases (5.0%).

Conclusions Survey identified lower vaccination coverage in Egypt compared to the WHO 70% target. Communica-
tion programs targeting the groups with low vaccine uptake are needed to eliminate barriers related to vaccination 
convenience, side effects, and safety to effectively promote vaccine uptake. Findings from the survey could contribute 
significantly to vaccination promotion by guiding decision-making efforts on the risky groups and preventing vaccine 
hesitancy.
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Introduction
Safe vaccines developed in less than a year are considered 
an end-of-game tool for ending the COVID-19 pandemic 
[1]. The World Health Organization (WHO) Director-
General noted that only 57 countries have vaccinated 
70% of their population, most of them in high-income 
countries, whereas almost one billion people in low-
income countries remained unvaccinated [2]. Low- and 
middle-income countries (LMICs) are still facing consid-
erable obstacles in receiving, distributing, and accepting 
vaccination at the community level. WHO is targeting 
global vaccination coverage of 70% -as soon as possible- 
by ensuring fair and equitable access to vaccines to limit 
virus transmission, its devastating impacts, and opportu-
nities for further mutations [3].

Even if the countries have sufficient COVID-19 vac-
cines, many challenges are likely to slow down vaccine 
rollout. The lack of coordination among local organiza-
tions, inadequate monitoring and control of vaccine tem-
peratures, logistical problems, inefficiency in maintaining 
vaccination target groups, miscommunication among the 
communities, weak health systems, weak political com-
mitment, poor law enforcement, and vaccine hesitancy 
might all contribute to low vaccine coverage in LMICs 
[4]. Apart from operational challenges, vaccine hesitancy 
is a serious problem that could be caused by fear of side 
effects, lack of information and misinformation about 
vaccination, and distrust of government and pharmaceu-
tical companies [5].

In January 2021, Egypt began vaccination against 
COVID-19 following a global strategy to prioritize older 
people after healthcare workers. Later on, the vaccine 
was available for free for all citizens who reserved shots 
on MoHP website application. Since COVID-19 vaccines 
were approved for use, MoHP started to collect admin-
istrative data on vaccination through the COVID-19 
vaccination information system and the national disease 
surveillance (NEDSS). This data is used to assess vacci-
nation coverage of COVID-19 at the national level, by 
governorate, and by selected sociodemographic char-
acteristics. It is also used to calculate the quantities of 
vaccines used and required to achieve the vaccination 
targets in Egypt. MoHP has implemented this nationally 
representative survey to supplement the data on vaccine 
doses administered with information concerning pub-
lic opinion towards COVID-19 vaccination and factors 
related to vaccine confidence.

All measures have been taken by Egypt to ensure vac-
cination is affordable, accessible, and attractive to the 

community. However, vaccine hesitancy among Egyp-
tians is still an issue. Many families still had vaccine 
hesitancy for themselves and their children especially 
in remote areas and in children [6]. A study conducted 
by Cairo AUC recommended utilizing the “bottom/up” 
and “top/down approach” and mobilizing all relevant 
stakeholders in a campaign to raise awareness, dispel 
misconceptions and information about the vaccines, and 
build an open channel with the community [6]. With 
this in mind, Egypt MoHP, has recently started a knock-
doors campaign led by community leaders inspecting 
the village’s houses spreading awareness on the vaccine, 
encouraging eligible family members to take the vaccine, 
and addressing rumors and misconceptions.

In Egypt, vaccination coverage and population percep-
tion about COVID-19 vaccines were studied through 
online surveys. Studies reported different acceptance 
rates among the Egyptian population ranging from 31.1 
to 71.1% [7–9]. COVID-19 vaccine refusal was attributed 
to several factors in these studies, including doubt about 
vaccine effectiveness, lack of trust due to rapid vaccine 
production, fear of vaccines, lack of information, and fear 
of vaccine side effects. These results, however, lack rep-
resentativeness due to the inappropriate survey designs.

Surveys are crucial for providing accurate estimates 
of vaccine coverage and understanding public opinion 
towards vaccination. However, survey results accuracy 
depends on maintaining statistical representativeness of 
their target populations by minimizing biases [10]. There 
is a need to reach reliable estimates of COVID-19 vac-
cine coverage and evaluate the efforts made to enhance 
vaccine uptake in Egypt. This nationwide community-
based survey conducted by MoHP in March–May 2022, 
to better estimate COVID-19 vaccination coverage and 
understand people’s perception of vaccination, in order 
to increase vaccination uptake and confidence among 
the Egyptian population and prioritize intervention 
strategies.

Methods
Study design
A nationally representative cross-sectional population-
based household survey was implemented. Survey was 
conducted in two phases: the first phase was conducted 
at nine governorates using a multistage random sampling 
technique. In the second phase the survey was extended 
to cover the remaining 18 governorates using the same 
methodology.
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Sample size
A sample size of 6,000 subjects was calculated in the 
first nine governorates using epi info7 based on a full 
vaccination rate of 30% as estimated by the adminis-
trative data at the time of survey, with design effect of 
2% and refusal rate of 10%. The survey was expanded 
to the remaining 18 governorates by targeting an addi-
tional 12,000 subjects, dividing them into 450 clusters 
of 20 households each. Number of study participants 
was distributed in proportion to each governorate’s 
population.

Study setting
The study was conducted in all the Egyptian 27 governo-
rates from March–May 2022. At each governorate, two 
districts with the highest and lowest rates of vaccina-
tion were selected using the administrative data. At each 
district, a number of rural and urban health offices were 
selected randomly to obtain the required clusters in pro-
portion to the main occupation of the district population.

Participants
Individuals living in the study area for the past six 
months, above 18  years of age, and present at the time 
of interview were eligible for the study regardless of their 
previous vaccination status. Subjects who consented ver-
bally to participation after being informed of the study 
objectives and procedures were included. Children and 
adolescents under 18 were excluded from the study 
because vaccination for children under 18 have recently 
been approved in Egypt.

Case definitions
The study subjects were categorized into the following 
categories based on the information in the vaccination 
cards.

Vaccinated individuals
 Persons who received at least one dose of the vaccine.

Partially vaccinated
Persons who did not receive the second dose of the two-
doses COVID-19 vaccines.

Fully vaccinated
Persons who have obtained the second dose of the two-
dose vaccine or the first dose of the one-dose vaccine 
since ≥ 14 days prior to the survey date, without receiving 
a booster dose.

Receiver of booster doses: individuals who have already 
been fully vaccinated but have received a booster dose.

Unvaccinated
 are those who did not receive any dose of the COVID-19 
vaccine.

Vaccine breakthrough infection: individuals who were 
previously infected with COVID-19, as diagnosed by 
a physician or confirmed by RT-PCR after being fully 
vaccinated.

Survey teams
Teams consisted of local community health workers from 
the selected districts, data collectors and field investiga-
tors under the supervision of MoHP epidemiologists. 
Pre-implementation training was provided by MoHP 
central-level epidemiologists who trained the local teams 
on survey methodology and roles. All questions were dis-
cussed in depth with the field teams during the training, 
and their comments were taken into account.

Data collection
We used a semi-structured questionnaire adapted from 
Statistics Canada’s COVID-19 vaccination coverage sur-
vey-Cycle2 [11].

The questionnaire was piloted in an unselected district 
to test its clarity and ease of use without including the 
data and was revised according to the pilot testing results 
and prior to actual data collection. Eligible subjects were 
interviewed face-to-face and data was entered on-site 
using Epi InfoTM mobile application by survey teams.

Variables
The variables included participants’ demographics, vac-
cination information including the number of vaccine 
doses received, dates, and vaccine types from the vac-
cination card, and history of COVID-19 infection and 
adverse events experienced after COVID-19 vaccines. 
The reasons for vaccine refusal included concerns about 
side effects, belief that vaccines are unbeneficial, diffi-
culty registering, the notion that vaccines are unsafe dur-
ing pregnancy and lactation, hearing that a COVID-19 
vaccine can cause death, believing vaccines are unsafe for 
chronic disease patients, believing that a COVID-19 vac-
cine is not necessary, and being infected with COVID-19. 
Reasons for incomplete vaccination schedules include 
crowding, lack of organization, registration issues, and 
inaccessible vaccination centers and vaccine unavailabil-
ity. Respondents were asked about their experiences and 
complaints with the vaccination centers during the client 
satisfaction survey e.g., crowds, disorganization, compli-
cated registration process, inaccessibility, and whether or 
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not they would recommend vaccination to friends and 
family.

Bias
To avoid bias in data collection, the data collection 
tool was revised by MoHP senior epidemiologists and 
piloted before use in the survey. Data was entered on-
site using an online application to obtain quality data. 
In the phase of data analysis, Multivariate logistic 
regression was used to exclude confounders linked to 
low vaccination uptake.

Data analysis
Vaccination coverage rates were calculated by dividing 
the number of vaccinated and fully vaccinated subjects 
by the total number of participants. Vaccination cov-
erage rates were compared by different demographic 
characteristics to identify the groups with low vaccine 
uptake. In order to identify the risk factors for low vac-
cine uptake, bivariate and multivariate analyses were 
conducted using vaccination status as the outcome 
variable, with Odds ratio, 95% confidence intervals, 
and a p value of 0.05. Vaccine breakthrough rates were 
calculated among vaccinated individuals to determine 
the appropriate vaccines to recommend for improving 
vaccine coverage.

The client satisfaction survey and reasons for refusal 
of COVID-19 vaccines were described using the opin-
ions of those who verbally indicated receiving or not 
receiving vaccines to describe the level of satisfaction 
and reasons for refusal of vaccination uptake and iden-
tify gaps in the vaccination process.

Ethical considerations
The study was approved by the Egyptian Ministry of 
Health and Population (MoHP) Research Ethics Com-
mittee (IRB).

Results
Demographics of participants
A total of 18,107 out of 18,462 selected subjects agreed 
to and completed the interview, representing a 98.1% 
response rate. Responders’ mean age was 42 ± 16 and 
58.8% were females. Of them, 8,742 (48.3%) had at least 
one dose of the COVID-19 vaccine including 7,567 
(41.8%) fully vaccinated, 722 (4.0%) partially vaccinated 
and 453 (2.5%) received at least one booster dose (Fig. 1).

Lower Vaccination rates were found among the age 
groups (18–29) and (30–49) years (39.6 and 46.8%), 
residents of urban and frontier governorates (39.0 and 
44.5%), and females (47.7%) than other groups respec-
tively (Table  1). Similarly, rate of full vaccination was 
lower among the age groups (18–29) and (30–49) years 
(34.3% and 42.7%), residents of urban and frontier gov-
ernorates (36.1% and 41.4%), and females (43.4%) than 
other groups respectively. Whereas rates of vaccina-
tion and full vaccination were higher among the age 
group ≥ 65 years (55.7 and 53.0%), Lower Egypt residents 
(51.0 and 46.3%), and males (49.2 and 45.5%) than other 
groups respectively (Table 1).

Comparing demographic characteristics of vacci-
nated to unvaccinated individuals, it was found that 
the unvaccinated were significantly younger (mean age 
in years = 42.0 ± 15.5 vs 45.8 ± 15.5). Compared to the 
vaccinated group, risk of un-vaccination was higher 
among age groups (18–29) and (30–49) years (24.2vs 
17.0% and 43.4 vs 40.9%), big families (mean number 

Fig. 1 National survey estimates of vaccination rates
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of family members (5.7 ± 3.6 vs 5.5 ± 3.3), primary and 
secondary educated (13.5 vs 12.1% and 37.5 vs 33.9%), 
housewives (49.1 vs 46.0%), self-employed (9.9 vs 8.3%), 
residents of urban and frontier governorates (16.6 vs 
11.4% and 4.8 vs 4.2%) and married subjects (79.5 vs 
77.5%) (Table  2). Multivariate analysis indicated that 
age 18–39  years, residents of urban and frontier gov-
ernorates, housewives, married individuals and those 
who had below university education are significantly 
associated with un-vaccination status (Table 3).

Of the 8,742 subjects who provided the vaccination 
cards, 3,530 (40.4%) had inactivated vaccine type, 3,015 
(34.5%) viral vector, 2,142 (24.5%) mRNA and 55 (0.6%) 
had more than one type.

Percentage of the full vaccination was higher and 
adverse events were lower among the inactivated type 
receivers compared to the viral vector and mRNA 
types (94.7 vs 90.1 vs 88.8%) and (32.0 vs 46.1 vs 50.1%) 
respectively. Whereas vaccine breakthrough infection 
was higher among the inactivated vaccine compared 
to viral vector and mRNA types (1.6 vs 1.4 vs 0.9%) 
respectively (Table 4).

Among 3,996 who mentioned not having the vaccina-
tion, vaccine hesitancy was primarily due to fear of vac-
cine adverse events (41.0%), mistrust of vaccine benefits 
(24.0%), difficulties in registration (19.4%), concerns 
over safety during pregnancy and lactation (16.2%), 
and safety for chronic diseases patients (11.7%). While 
among 1,166 subjects who verbally reported partial 
vaccination, 6.0% complained of crowdedness and 

disorganization at vaccine centers, and 4.4% experi-
enced registration difficulties (Table 5).

The client satisfaction survey among 14,111 subjects 
who mentioned having at least one dose of COVID-19 
vaccine indicated that almost half of them were satis-
fied with the service and would recommend vaccination 
to others. Whereas 8.0% complained of disorganization 
and crowding at vaccination centers, 3.3% encountered 
difficulty registering using the online application, and 
1.7% found difficulty in reaching the vaccination center 
(Fig. 2).

Discussion
COVID-19 is likely to remain in the global public health 
landscape in the near future. Given the increasing evi-
dence that vaccines are effective in preventing fatalities, 
hospitalizations, and severe cases, it is imperative to 
assess the risk of low vaccine uptake in different com-
munities. Furthermore, it is important to understand 
how people perceive COVID-19 vaccinations in order 
to prioritize intervention strategies for improving vacci-
nation uptake and increasing confidence in the vaccine 
[12]. Almost all of the studies conducted in Egypt to esti-
mate COVID-19 vaccination coverage and assess vaccine 
hesitancy targeted specific groups or only included those 
who could read and have access to the internet [7–9]. 
This is the first and largest household survey conducted 
in Egypt to estimate COVID-19 vaccination coverage and 
identify causes of low vaccine uptake among the Egyptian 
population.

Table 1 Rate of COVID-19 vaccination and full vaccination coverage by demographic characteristics of survey subjects, national 
vaccine coverage survey, March–May 2022

a Includes fully vaccinated and booster dose receivers
b Includes partially vaccinated, fully vaccinated and booster dose receivers

Total subjects
(n=18,107)

Completed vaccination schedulea (n=8,020) COVID-19 vaccinatedb (n=8, 742)

Number Row percent Number Row percent

Age group
 18–29 3,756 1288 34.3 1,486 39.6

 30–49 7,634 3259 42.7 3,574 46.8

 50–64 4,647 2376 51.0 2,528 54.4

  ≥ 65 2070 1097 53.0 1,154 55.7

Gender
 Female 10,637 4621 43.4 5,070 47.7

 Male 7,468 3399 45.5 3,671 49.2

Governorate of residence
 Urban 2,547 919 36.1 993 39.0

 Frontier 818 339 41.4 364 44.5

 Upper Egypt 6,859 3116 45.4 3,366 49.1

 Lower Egypt 7,883 3646 46.3 4,019 51.0
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Vaccination coverage survey
COVID-19 is approaching endemicity, and national sur-
veys are essential to monitoring vaccination coverage in 
order to identify gaps in vaccine coverage and provide 
useful information regarding vaccine uptake by different 
sociodemographic characteristics and reasons for low 
vaccine uptake. This should help develop effective inter-
vention strategies to increase confidence in vaccines and 
promote vaccine uptake.

The survey indicated that more than half of the 
Egyptian population ≥ 18  years are unvaccinated. As 

approximately 40% of Egyptians are under 18 years of 
age, this will even result in lower vaccination coverage 
for the whole population since vaccination rates are 
very low in this age group. More efforts are needed to 
reach the WHO target of 70% of the whole population 
to contain the pandemic [13]. Currently, MoHP is con-
ducting a knock-door vaccination campaign based on 
the results of this survey to encourage vaccine uptake 
all over the country.

Table 2 Comparison of demographic characteristics between study subject who had at least one dose of COVID-19 vaccination and 
those who never had COVID-19 vaccine

Characteristics Total participants
(n = 18,107)

COVID-19 vaccinated
(n = 8,742)

COVID-19 unvaccinated 
(n = 9,365)

OR 95% CI P value

Number Percent Number Percent Number Percent

Mean age in years ± SD 43.8 ± 15.6 45.8 ± 15.5 42.0 ± 15.5  < 0.001

Age groups (years)
 18–29 3,756 20.7 1,486 17.0 2,270 24.2 0.64 0.60–0.69  < 0.001

 30–49 7,634 42.2 3,574 40.9 4,060 43.4 0.90 0.85–0.96  < 0.001

 50–64 4,647 25.7 2,528 28.9 2,119 22.6 1.39 1.30–1.49  < 0.001

  ≥ 65 2,070 11.4 1,154 13.2 916 9.8 1.40 1.28–1.54  < 0.001

Gender
 Males 7,468 41.2 3,671 42.0 3,797 40.5 1.06 1.00–1.13 0.050

 Females 10,637 58.8 5,070 58.0 5,567 59.4 0.97 0.94–1.00 0.050

 Mean number of family 
members ± SD

5.6 ± 3.4 5.5 ± 3.3 5.7 ± 3.6  < 0.001

Education
 Illiterate 5,961 32.9 3,105 35.5 2,856 30.5 1.26 1.18–1.34  < 0.001

 Primary 2,318 12.8 1,056 12.1 1,262 13.5 0.88 0.81–0.96 0.005

 Secondary 6,476 35.8 2,962 33.9 3,514 37.5 0.85 0.80–0.91  < 0.000

 Higher education 3,350 18.5 1,618 18.5 1,732 18.5 1.00 0.93–1.08 0.995

Occupation
 Houswife 8612 47.6% 4018 46.0% 4594 49.1% 0.88 0.83–0.94  < 0.001

 Unemployed 2343 12.9% 1275 14.6% 1068 11.4% 1.15 1.10–1.20  < 0.001

 Employee 2126 11.7% 1047 12.0% 1079 11.5% 1.02 0.98–1.07 0.354

 Worker 1883 10.4% 879 10.1% 1004 10.7% 0.96 0.92–1.01 0.149

 Self-employed 1649 9.1% 725 8.3% 924 9.9% 0.90 0.85–0.96  < 0.001

 Student 814 4.5% 447 5.1% 367 3.9% 1.14 1.07–1.22  < 0.001

 Healthcare 360 2.0% 180 2.1% 180 1.9% 1.04 0.93–1.15 0.544

 Teacher 320 1.8% 171 2.0% 149 1.6% 1.11 1.00–1.23 0.071

Region
 Urban governorates 2547 14.1 993 11.4 1554 16.6 0.64 0.59–0.70  < 0.001

 Frontier governorates 818 4.5 364 4.2 454 4.8 0.85 0.74–0.98 0.029

 Upper Egypt 6,859 37.9 3366 38.5 3493 37.3 1.05 0.99–1.12 0.097

 Lower Egypt 7,883 43.5 4019 46.0 3864 41.3 1.21 1.14–1.28  < 0.001

Marital status
 Married 14,217 78.5 6772 77.5 7445 79.5 0.89 0.83–0.95  < 0.001

 Single 2,262 12.5 1093 12.5 1169 12.5 1.00 0.92–1.10 0.985

 Widow/divorced 1,626 9.0 876 10.0 750 8.0 1.28 1.16–1.42  < 0.001
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Sociodemographic determinants of low vaccine uptake
According to our study, vaccine coverage was lower 
among young adults, female housewives, married indi-
viduals, low-educated, large families, and those living 

in urban and frontier areas. Previous studies reported 
greater COVID-19 vaccine hesitancy among younger 
ages [14–16]. Other studies have shown that young peo-
ple believe that they are not at higher risk for COVID-
19 infection, that the vaccine is not necessary, or that 
COVID-19 is not a serious disease in accordance with 
our study [14, 15].

Results of the studies investigating COVID-19 vaccine 
hesitancy among the rural and urban populations are 
controversial, prior studies showed greater hesitancy 
among residents of rural areas, while others did not 
find a difference between rural or urban area residents 
in vaccine hesitancy [14, 15, 17]. This study found lower 
COVID-19 vaccine uptake among residents of urban 
governorates. A number of factors may contribute to 
this, including mistrust of COVID-19 vaccines caused 
by the use of social media as a source of information 
that is untrustworthy, difficulties getting vaccinations 
due to overcrowded vaccination centers, and difficulties 
implementing house-to-house vaccination campaigns 

Table 3 Risk factors associated with low vaccine uptake by 
multivariate analysis

Risk factor OR 95% CI P-value

Age 18–29 1.99 1.82–2.17  < 0.001

Urban governorate residence 1.63 1.49–1.77  < 0.001

Housewife 1.33 1.21–1.40  < 0.001

Married 1.29 1.19–1.40  < 0.001

Age 30–39 1.28 1.19–1.37  < 0.001

Self employed 1.22 1.10–1.37  < 0.001

Frontier governorate residence 1.22 1.05–1.40 0.008

Secondary education 1.11 1.04–1.19 0.002

Primary education 1.10 1.01–1.22 0.033

Table 4 Level of vaccination, vaccine breakthrough infection rate, and adverse events by vaccine type, national vaccine coverage 
survey, Egypt, March–May 2022

Level of vaccination Total vaccinated 
(n = 8,742)

Inactivated 
(n = 3,530)

Viral vector 
(n = 3,015)

mRNA (2,142) Heterologous 
(n = 55)

Number Percent Number Percent Number Percent Number Percent Number Percent

Full vaccination 7567 86.6% 3122 88.4% 2576 85.4% 1854 86.6% 15 27.3%

Booster 453 5.2% 224 6.3% 142 4.7% 47 2.2% 40 72.7%

Partial vaccination 722 8.3% 184 5.2% 297 9.9% 241 11.3% 0 0.0%

Vaccine breakthrough 117 1.3% 55 1.6% 42 1.4% 19 0.9% 0 0.0%

Adverse events 3618 41.4% 1129 32.0% 1391 46.1% 1074 50.1% 24 43.6%

Table 5 Reasons for non-vaccination against COVID-19 reported by the unvaccinated and partially vaccinated participants

No Percent

Reasons for vaccination refusal among unvaccinated individuals (n = 3,996)
 I am concerned about possible side effects of a COVID-19 vaccine 1,637 41.0%

 I do not think vaccines are beneficial 959 24.0%

 I faced difficulty in registration 776 19.4%

 I think vaccines unsafe during pregnancy and lactation 649 16.2%

 I think vaccines unsafe for chronic disease patients 466 11.7%

 I do not believe I need a COVID-19 vaccine 162 4.1%

 I heard that COVID-19 vaccines can lead to death 47 1.2%

 I already had COVID-19 34 0.9%

Reasons for incomplete vaccination schedule among partially vaccinated individuals (n = 1,166)
 Intend to complete the vaccination 650 55.7%

 Crowded disorganized vaccination center 70 6.0%

 Problem with registration 51 4.4%

 Vaccine unavailable 22 1.9%

 Inaccessible center 20 1.7%
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in urban areas. Previous studies reported higher rates 
of vaccine hesitancy among females whereas others 
did not find a significant difference between males and 
females regarding vaccine uptake [15–17]. This study 
did not find a difference between females and males in 
vaccine uptake, however, we found that 16.2% of the 
unvaccinated are having concerns about the safety of 
COVID-19 vaccines for pregnant and lactating moth-
ers. Recent studies proved that the COVID-19 vacci-
nations are safe and efficient in pregnant and lactating 
women and also conferred benefits to newborns [18]. 
A discussion has taken place among obstetricians on 
social media in Egypt regarding the safety of COVID-
19 vaccinations for pregnant women, women planning 
to become pregnant, and nursing women. Obstetricians 
should monitor the most recent research on this topic.

Unemployment and low-income families were found 
to be associated with vaccine hesitancy in other stud-
ies [19, 20]. In contrast, higher vaccination rates were 
found in this study among the unemployed, which 
could be related to retirement status and old age, as the 
elderly have a higher rate of vaccination. A lower vacci-
nation rate was observed among housewives with large 
families, probably because they had lower incomes. 
Self-employed people were found to have a lower vac-
cination rate, while students and teachers have sig-
nificantly higher vaccination coverage. These findings 
could be explained by the vaccination requirements for 
university students, teachers, and government employ-
ees. Additionally, the Egyptian government has man-
dated vaccinations for attendees in all government 
institutions, however, this is logistically challenging. 
The current knock-door outreach campaign requiring 
no public attendance could promote vaccine uptake 
among housewives and self-employed individuals.

The level of education was found to be associated with 
vaccine uptake in this study. Studies found that individu-
als with lower education levels are having lower vaccine 
uptake than individuals with a university degree [19, 20]. 
The data in our study show a mixed picture. In accord-
ance with other studies, we found a low level of uptake 
among the below university-educated, however, signifi-
cantly higher vaccine uptake was found among illiterates. 
This could be due to the older age of illiterates in Egypt 
and the successful communication strategy for old ages 
[21].

This study found that married individuals had lower 
vaccination uptake than divorced/widowed individuals. 
This could indicate that those who live alone are more 
concerned about COVID-19 infection and more eager to 
get the vaccine.

According to our study, > 90% of the vaccinated individ-
uals have completed their vaccination schedule, a small 
percentage are partially vaccinated, and almost half of 
them have future appointments. Our study supports tar-
geting groups who refuse vaccination rather than those 
who are partially.

A higher percentage of full vaccination was observed 
in this study among inactivated vaccine recipients than 
among other vaccine types, possibly because inactivated 
vaccine recipients experienced fewer adverse events [22]. 
However, this study identified higher rates of vaccine 
breakthrough infections among inactivated type receiv-
ers, with no breakthrough infections were identified 
among receivers of heterologous vaccination regimen. 
In Egypt, there are multiple types of COVID-19 vaccines 
available, so the vaccine used to improve coverage should 
be selected after careful consideration and comparison of 
the advantages and disadvantages of different types with 
considering its effectiveness against prevailing mutants.

Fig. 2 Experience of vaccinated subjects with the vaccination process (n = 14,111)
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Behavioral determinants of low vaccine uptake
The main reason for COVID-19 vaccines low uptake 
found in this study was the caution and safety concerns 
about side effects. The rapid development of COVID-19 
vaccines and the accelerated approval process associ-
ated with these vaccines might be contributing factors to 
the distrust in vaccine safety. In addition to the ongoing 
debate about COVID-19 variants and whether vaccines 
work against circulating new variants, the vaccination 
development process might take a decade or more [16].

The lack of confidence in vaccine effectiveness was 
the second cause of un-vaccination in Egypt. It has been 
found that individuals who are less afraid of COVID-19 
infection are more likely to report vaccine hesitancy [12, 
14]. The misperception of the low risk of getting COVID-
19, especially at young ages noted in our study and by 
others could be related to the relatively low incidence and 
mortality rates associated with the pandemic reported 
[14–17, 23]. The general public should be informed 
COVID-19 situation in a balanced manner while main-
taining full transparency and preventing panic among the 
public [24]. In addition, it was found that trusted public 
sector officials play a key role in improving vaccination 
rates [23].

Misinformation regarding safety of the vaccine for 
pregnant and lactating females identified in this survey as 
a cause of low vaccine uptake was also reported as a cause 
of vaccine hesitancy in previous studies [16, 18]. A study 
reported that 7% of women were unwilling to receive the 
vaccination due to pregnancy or lactation [16]. COVID-
19 vaccination was prioritized for patients with chronic 
diseases due to the risk of COVID-19 morbidity and 
mortality associated with these conditions [25]. A study 
conducted in the United States found that chronic dis-
ease status is significantly associated with willingness to 
be vaccinated [26]. In contrast with this, our study found 
that concern about the safety of the vaccine for patients 
with chronic diseases was one of the causes of low vac-
cine uptake. To promote vaccine uptake, a communica-
tion campaign that addresses misinformation regarding 
the safety of COVID-19 vaccines for pregnant, lactating, 
and chronic disease patients should be implemented.

In Egypt, a hotline has been assigned to direct the pub-
lic on how to register for vaccination appointments using 
the web-based application, but difficulties have been 
reported. To improve vaccine registration and uptake, it 
is imperative to assess the gaps in using the application, 
as well as the performance of the hotline and mobile 
teams.

The results of the client satisfaction survey indicated 
that most of those who were vaccinated were satisfied 
with the service and reported that they would recom-
mend the vaccine to others. However, complaints were 

made about crowded conditions and disorganization 
during vaccination, particularly in urban governorates, 
the lack of certain vaccines, and the assignment to vac-
cination centers far from their homes. A system of com-
plaints could help identify and solve the operational 
problems in the vaccination process.

Study limitations
The study has many limitations, first, the study results 
were unweighted based on Egypt population, and hence 
rates could be overestimated. Second is the large sample 
size of the survey data, which may increase the signifi-
cance of the results, and third vaccination rates calcu-
lated for each demographic group were unweighted. In 
addition, district selection in each governorate was not 
random, but the two districts were selected based on vac-
cination coverage and rural-to-urban areas to represent 
all opinions. The study was conducted in 2 phases, with 
the second phase comprising more populations, how-
ever both phases were completed within a three months 
period. We think that the sample is representative of 
Egypt’s population as the sample size is adequate and the 
sample was obtained from all the 27 Egyptian governo-
rates in accordance with the population size.

Conclusions
The national survey identified low vaccination cover-
age rates in Egypt compared to the 70% WHO target, 
all efforts should be made to promote vaccine uptake to 
achieve the target necessary to drive the pandemic to an 
end. The study has pointed out to certain groups includ-
ing younger ages, housewives, self-employed, urban and 
frontier governorates residents, and low educated that 
should be targeted for an intervention to maximize vac-
cine uptake through enhanced public health messaging. 
Communications programs that deal with the concerns 
of vaccine side effects, vaccine mistrust, and misinforma-
tion about vaccine safety are required to effectively pro-
mote vaccine uptake. The door to door “knock-doors” 
vaccination campaign implemented recently by MoHP 
using these study recommendations could improve vac-
cine coverage through treating difficulty in registration, 
crowdedness and disorganization at vaccination centers. 
Findings from the survey could contribute significantly 
to vaccination promotion by guiding decision-mak-
ing efforts on the risky groups for preventing vaccine 
hesitancy.

Acknowledgements
We express our sincere appreciation and thanks to the MoHP governorate and 
district-level epidemiologists and sanitarians involved in the field activities. We 
also thankfully acknowledge support from the staff of the Preventive Sector 
and of the Ministry of Health and Population who assisted with training and 
monitoring the activities during field activities.



Page 10 of 11Kandeel et al. BMC Public Health          (2023) 23:397 

Authors’ contributions
Conceptualization: AK, KAG, and IE; Data acquisition: SAK, HB, EA. Writing 
original draft: SA; Final review and editing: MF, AM. HAS. All authors have read 
and approved the final manuscript.

Funding
Open access funding provided by The Science, Technology & Innovation 
Funding Authority (STDF) in cooperation with The Egyptian Knowledge Bank 
(EKB). This research was funded from the World Health Organization Repre-
sentative Office in Egypt, award number 72647 and award number 70985.

Availability of data and materials
The datasets generated and/or analyzed during the current study are not pub-
licly available due to privacy restrictions but are available from the Egyptian 
Ministry of Health and Population on reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by the Ministry of Healthand Population Ethics com-
mittee and institutional review board (IRB) as aminimal risk study. All methods 
were carried out in accordance with MoHP/IRBguidelines and regulations.

IRB approval and patient consent statement
The study was approved by the Egyptian Ministry of Health and Population 
(MoHP) Institutional Review Board (IRB). A waiver of the written consent form 
was approved by the MoHP IRB as the study is no more than minimal risk. All 
subjects verbally consented to participate after they were fully informed about 
the aims of the survey and the risks associated. Interviews were conducted by 
MoHP epidemiologists in a separate location and anonymity was maintained 
for preserving participants’ confidentiality.

Consent for publication
NA.

Competing interests
The authors have no competing interests as defined by BMC, or other interests 
that might be perceived to influence the results and/or discussion reported in 
this paper.

Author details
1 Preventive Sector, Ministry of Health and Population, Cairo, Egypt. 2 Ministry 
of Health and Population Public Health Consultant, Cairo, Egypt. 3 Commu-
nity Medicine Department, National Research Centre, Cairo, Egypt. 4 Minister 
of Health and Population, Cairo, Egypt. 

Received: 12 September 2022   Accepted: 15 February 2023

References
 1. Yamey G, Garcia P, Hassan F, Mao W, McDade KK, Pai M, et al. It is not too 

late to achieve global covid-19 vaccine equity. BMJ. 2022;376:e070650. 
https:// doi. org/ 10. 1136/ bmj- 2022- 070650. Erratum in: BMJ. 2022 Mar 
28;376:o812. PMID: 35331982; PMCID: PMC8943596.

 2. World Health Organization. Director-General’s address at the High-Level 
Welcome at the 75th World Health Assembly – 22 May 2022 [Internet]. 
2022. Available from: https:// www. who. int/ direc tor- gener al/ speec hes/ 
detail/ who- direc tor- gener al-s- openi ng- addre ss- at- the- 75th- world- 
health- assem bly--- 22- may- 2022.

 3. World Health Organization. COVID-19 vaccines [Internet]. 2022 [cited 
2022 Jun 15]. Available from: https:// www. who. int/ emerg encies/ disea 
ses/ novel- coron avirus- 2019/ covid- 19- vacci nes.

 4. Tagoe ET, Sheikh N, Morton A, Nonvignon J, Sarker AR, Williams L, et al. 
COVID-19 Vaccination in Lower-Middle Income Countries: National Stake-
holder Views on Challenges, Barriers, and Potential Solutions. Front public 
Health. 2021;9:709127. https:// doi. org/ 10. 3389/ fpubh. 2021. 709127. PMID: 
34422750; PMCID: PMC8377669.

 5. Mobarak AM, Miguel E, Abaluck J, Ahuja A, Alsan M, Banerjee A, 
et al. End COVID-19 in low- and middle-income countries. Science. 
2022;375(6585):1105–10. https:// doi. org/ 10. 1126/ scien ce. abo40 89. Epub 
2022 Mar 10 PMID: 35271319.

 6. Abdel-Rahman, Alaa; Attef, Sarah; Gabrah, Helen; El-Sayed, Reem; and 
El-Lithy, Sarah, "Improving Egypt’s Access to Vaccines and Medicines: 
Communication during COVID-19 /2022. Papers, Posters, and Presenta-
tions. 101. Available at: https:// fount. auceg ypt. edu/ stude nttxt/ 101.

 7. Salem GM, Said RM, Abdelsalam AE. Acceptance rate of COVID-19 vac-
cination and its predictors in Egypt: An online survey. J Infect Dev Ctries. 
2022;16(6):993–1000. https:// doi. org/ 10. 3855/ jidc. 15603. PMID: 35797293.

 8. Elareed, H., Anwar, M., Laz, N., Mohammad, M., Khalil, D. Public opinion 
towards COVID-19 vaccination in Egypt. The Egyptian Journal of Commu-
nity Medicine, 2022; (): -. doi: https:// doi. org/ 10. 21608/ ejcm. 2022. 135572. 
1214.

 9. Abdelhafiz AS, Mohammed Z, Ibrahim ME, et al. Knowledge, Percep-
tions, and Attitude of Egyptians towards the Novel Coronavirus Disease 
(COVID-19). J Community Health. 2020;45:881–90. https:// doi. org/ 10. 
1007/ s10900- 020- 00827-7.

 10. Bradley VC, Kuriwaki S, Isakov M, Sejdinovic D, Meng X-L, Flaxman S. 
Unrepresentative big surveys significantly overestimated US vaccine 
uptake. Nature. 2021;600(7890):695–700. https:// doi. org/ 10. 1038/ s41586- 
021- 04198-4. Epub 2021 Dec 8. PMID: 34880504; PMCID: PMC8653636.

 11. Statistics Canada. COVID-19 Vaccination Coverage Survey - Cycle 2. 
[Internet]. 2022 [cited 2022 Jun 15]. Available from: https:// www23. statc 
an. gc. ca/ imdb/ p3Ins tr. pl? Funct ion= getIn strum entLi st& Item_ Id= 13055 
21& UL= 1V.

 12. Amo-Adjei J, Nurzhynska A, Essuman R, Lohiniva A-L. Trust and willing-
ness towards COVID-19 vaccine uptake: a mixed-method study in 
Ghana, 2021. Arch Public Health. 2022;80(1):64. https:// doi. org/ 10. 1186/ 
s13690- 022- 00827-0.

 13. World Health Organization. Achieving 70% COVID-19 Immunization 
Coverage by Mid-2022 [Internet]. 2021 [cited 2022 Jun 15]. Available 
from: https:// www. who. int/ news/ item/ 23- 12- 2021- achie ving- 70- covid- 
19- immun izati on- cover age- by- mid- 2022

 14. McElfish PA, Willis DE, Shah SK, Bryant-Moore K, Rojo MO, Selig JP. 
Sociodemographic Determinants of COVID-19 Vaccine Hesitancy, Fear 
of Infection, and Protection Self-Efficacy. J Prim Care Community Health. 
2021;12:21501327211040744. https:// doi. org/ 10. 1177/ 21501 32721 10407 
46. PMID: 34427 126; PMCID: PMC83 88227.

 15. Salmon DA, Dudley MZ, Brewer J, Kan L, Gerber JE, Budigan H, 
et al. COVID-19 vaccination attitudes, values and intentions among 
United States adults prior to emergency use authorization. Vaccine. 
2021;39(19):2698–711. https:// doi. org/ 10. 1016/j. vacci ne. 2021. 03. 034.

 16. Syan SK, Gohari MR, Levitt EE, Belisario K, Gillard J, DeJesus J, et al. COVID-
19 Vaccine Perceptions and Differences by Sex, Age, and Education in 
1,367 Community Adults in Ontario. Front public Health. 2021;9:719665. 
https:// doi. org/ 10. 3389/ fpubh. 2021. 719665. PMID: 34631647; PMCID: 
PMC8494003.

 17. Khubchandani J, Sharma S, Price JH, Wiblishauser MJ, Sharma M, Webb 
FJ. COVID-19 Vaccination Hesitancy in the United States: A Rapid National 
Assessment. J Community Health. 2021;46(2):270–7. https:// doi. org/ 10. 
1007/ s10900- 020- 00958-x.

 18. Gray KJ, Bordt EA, Atyeo C, Deriso E, Akinwunmi B, Young N, et al. Corona-
virus disease 2019 vaccine response in pregnant and lactating women: a 
cohort study. Am J Obstet Gynecol. 2021;225(3):303.e1-303.e17. https:// 
doi. org/ 10. 1016/j. ajog. 2021. 03. 023. Epub 2021 Mar 26. PMID: 33775692; 
PMCID: PMC7997025.

 19. Ali M, Hossain A. What is the extent of COVID-19 vaccine hesitancy 
in Bangladesh? A cross-sectional rapid national survey. BMJ Open. 
2021;11(8):e050303. https:// doi. org/ 10. 1136/ bmjop en- 2021- 050303.

 20. Soares P, Rocha JV, Moniz M, Gama A, Laires PA, Pedro AR, et al. Fac-
tors Associated with COVID-19 Vaccine Hesitancy. Vaccines (Basel). 
2021;9(3):300. https:// doi. org/ 10. 3390/ vacci nes90 30300. PMID: 33810 131; 
PMCID: PMC80 04673.

 21. Central Agency for Public Mobilization and Statistics (CAPMAS). Press 
release, on the occasion of international literacy day [Internet]. Available 
from: https:// www. capmas. gov. eg/ Admin/ News/ Press Relea se/ 20219 
81113 15_ 999-e. pdf.

 22. Zhang M-X, Zhang T-T, Shi G-F, Cheng F-M, Zheng Y-M, Tung T-H, et al. 
Safety of an inactivated SARS-CoV-2 vaccine among healthcare workers 

https://doi.org/10.1136/bmj-2022-070650
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-address-at-the-75th-world-health-assembly---22-may-2022
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-address-at-the-75th-world-health-assembly---22-may-2022
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-address-at-the-75th-world-health-assembly---22-may-2022
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/covid-19-vaccines
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/covid-19-vaccines
https://doi.org/10.3389/fpubh.2021.709127
https://doi.org/10.1126/science.abo4089
https://fount.aucegypt.edu/studenttxt/101
https://doi.org/10.3855/jidc.15603
https://doi.org/10.21608/ejcm.2022.135572.1214
https://doi.org/10.21608/ejcm.2022.135572.1214
https://doi.org/10.1007/s10900-020-00827-7
https://doi.org/10.1007/s10900-020-00827-7
https://doi.org/10.1038/s41586-021-04198-4
https://doi.org/10.1038/s41586-021-04198-4
https://www23.statcan.gc.ca/imdb/p3Instr.pl?Function=getInstrumentList&Item_Id=1305521&UL=1V
https://www23.statcan.gc.ca/imdb/p3Instr.pl?Function=getInstrumentList&Item_Id=1305521&UL=1V
https://www23.statcan.gc.ca/imdb/p3Instr.pl?Function=getInstrumentList&Item_Id=1305521&UL=1V
https://doi.org/10.1186/s13690-022-00827-0
https://doi.org/10.1186/s13690-022-00827-0
https://www.who.int/news/item/23-12-2021-achieving-70-covid-19-immunization-coverage-by-mid-2022
https://www.who.int/news/item/23-12-2021-achieving-70-covid-19-immunization-coverage-by-mid-2022
https://doi.org/10.1177/21501327211040746.PMID:34427126;PMCID:PMC8388227
https://doi.org/10.1177/21501327211040746.PMID:34427126;PMCID:PMC8388227
https://doi.org/10.1016/j.vaccine.2021.03.034
https://doi.org/10.3389/fpubh.2021.719665
https://doi.org/10.1007/s10900-020-00958-x
https://doi.org/10.1007/s10900-020-00958-x
https://doi.org/10.1016/j.ajog.2021.03.023
https://doi.org/10.1016/j.ajog.2021.03.023
https://doi.org/10.1136/bmjopen-2021-050303
https://doi.org/10.3390/vaccines9030300.PMID:33810131;PMCID:PMC8004673
https://doi.org/10.3390/vaccines9030300.PMID:33810131;PMCID:PMC8004673
https://www.capmas.gov.eg/Admin/News/PressRelease/202198111315_999-e.pdf
https://www.capmas.gov.eg/Admin/News/PressRelease/202198111315_999-e.pdf


Page 11 of 11Kandeel et al. BMC Public Health          (2023) 23:397  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

in China. Expert Rev Vaccines. 2021;20(7):891–8. https:// doi. org/ 10. 1080/ 
14760 584. 2021. 19251 12. Epub 2021 May 13. PMID: 33929930; PMCID: 
PMC8127168.

 23. Chaudhuri K, Chakrabarti A, Chandan JS, Bandyopadhyay S. COVID-19 
vaccine hesitancy in the UK: a longitudinal household cross-sectional 
study. BMC Public Health. 2022;22(1):104. https:// doi. org/ 10. 1186/ s12889- 
021- 12472-3. PMID:35033030;PMCID:PMC8760568.

 24. Enria L, Waterlow N, Rogers NT, Brindle H, Lal S, Eggo RM, et al. Trust and 
transparency in times of crisis: Results from an online survey during the 
first wave (April 2020) of the COVID-19 epidemic in the UK. PLoS One. 
2021;16(2):e0239247. https:// doi. org/ 10. 1371/ journ al. pone. 02392 47. 
PMID: 33591985; PMCID: PMC7886216.

 25. World Health Organization. WHO SAGE Roadmap for prioritizing uses of 
COVID-19 vaccines [Internet]. 2022 [cited 2022 Jun 15]. Available from: 
https:// www. who. int/ publi catio ns/i/ item/ WHO- 2019- nCoV- Vacci nes- 
SAGE- Prior itiza tion- 2022.1.

 26. Ricotta EE, Kwan JL, Smith BA, Evans NG. Chronic diseases: Perceptions 
about Covid-19 risk and vaccination. medRxiv : the preprint server for 
health sciences. 2021. doi: https:// doi. org/ 10. 1101/ 2021. 03. 17. 21253 760. 
PMID: 33791714; PMCID: PMC8010746.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1080/14760584.2021.1925112
https://doi.org/10.1080/14760584.2021.1925112
https://doi.org/10.1186/s12889-021-12472-3
https://doi.org/10.1186/s12889-021-12472-3
https://doi.org/10.1371/journal.pone.0239247
https://www.who.int/publications/i/item/WHO-2019-nCoV-Vaccines-SAGE-Prioritization-2022.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-Vaccines-SAGE-Prioritization-2022.1
https://doi.org/10.1101/2021.03.17.21253760

	COVID-19 vaccination coverage in Egypt: a large-scale national survey – to help achieving vaccination target, March-May, 2022
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study design
	Sample size
	Study setting
	Participants
	Case definitions
	Vaccinated individuals
	Partially vaccinated
	Fully vaccinated
	Unvaccinated
	Survey teams
	Data collection
	Variables
	Bias
	Data analysis
	Ethical considerations

	Results
	Demographics of participants

	Discussion
	Vaccination coverage survey
	Sociodemographic determinants of low vaccine uptake
	Behavioral determinants of low vaccine uptake

	Study limitations
	Conclusions
	Acknowledgements
	References


