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ABSTRACT 

The COVID-19 vaccine coverage has been shown to differ by gender, with females being more 

hesitant to vaccinate, even among healthcare workers. This study aimed to assess female healthcare 

workers' COVID-19 vaccination coverage and anti-vaccination attitudes. We conducted a cross-

sectional study using an online questionnaire. We included healthcare workers from various 

professions and examined their sociodemographic characteristics and anti-vaccination attitudes using 

the Vaccination Attitudes Examination Scale and COVID-19 vaccination coverage. In addition, we 

assessed factors associated with coverage using multivariable analysis. Female healthcare workers 

had significantly lower vaccine coverage [59.6% (95%CI: 55.5%-63.7%)] than males [74.9% 

(95%CI: 70.7-78.8%)]. In addition, they have significantly higher anti-vaccination attitudes and 

lower perceived vaccine knowledge. Vaccine coverage is age-related in female healthcare workers, 

with 52.7% in the less than 30-year age group and 70.7% in the ≥50-year age group. The age group 

40-49 and middle-income category are positively associated with vaccination coverage among 

female healthcare workers. In contrast, living with a child, having a history of COVID-19 infection, 

mistrust of vaccine benefits, and worries about unforeseen effects are all associated with lower 

coverage. In conclusion, female healthcare workers have significantly lower vaccine coverage, 

especially for the younger age groups, associated with mistrust of vaccine benefits and worries about 

unforeseen effects. These findings highlight the importance of addressing vaccine hesitancy among 

female HCWs as part of efforts to improve COVID-19 vaccination; evidence-based communications 

tailored to their concerns are needed. 
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INTRODUCTION 

COVID-19 has quickly escalated into a 

major public health catastrophe, affecting 

millions of people and resulting in millions of 

deaths worldwide. Apart from implementing 

social distancing measures, it is critical to 

establish high vaccination coverage to prevent 

disease and death [1]. The race to develop 

COVID-19 vaccines was recognized early on 

that it would only be enough to stop the 

pandemic if the public widely accepted it. 

COVID-19 vaccination hesitancy has been 

extensively studied, with significant variation 

in willingness to be vaccinated across 

communities [2]. Males, older adults, persons 

of different racial and cultural backgrounds, 

and college and/or graduate degree holders are 

more likely to accept the vaccine if it is 

advised for them [3].  

Palestine, a country in the grip of a 

chronic humanitarian crisis, faced numerous 

challenges. The World Health Organization 

(WHO) assisted in the evaluation of 

humanitarian health needs and the planning of 

responses, including the acquisition of 

necessary vaccines. However, there were no 

specific guidelines for administering specific 

types of vaccines to a specific age group or 

gender in this context; any vaccine that was 

available and accessible was regarded as a 

good vaccine [4]. 

Healthcare workers (HCWs) on the front 

lines contribute to the nation's fight against 

COVID-19, so vaccine acceptance and 

coverage should be taken seriously. HCWs, 

who are most educated about COVID-19 

morbidity and mortality, are expected to 
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accept the vaccine more than others. While it 

is recommended that all HCWs get 

vaccinated, gender differences in vaccine 

acceptance and coverage have been 

documented. A scoping review providing a 

comprehensive global assessment of 

published evidence on COVID-19 vaccine 

hesitancy among HCWs found that male 

HCWs were likelier to receive the vaccine [5–

7]. In addition, males were three times more 

likely than females in Palestine to accept the 

COVID-19 vaccine [8]. 

This gender disparity could be due to a 

variety of factors. However, there have been 

numerous media debates about fertility 

concerns; data from clinical trials also 

addressed whether the COVID-19 vaccines 

harm fertility [9, 10], with sparse but 

reassuring results. Moreover, even though a 

new expert guidance report states that there is 

"absolutely no evidence" that the COVID-19 

vaccine affects women's or men's fertility 

[11]. 

Despite numerous studies assessing 

vaccination intentions worldwide, only some 

studies have evaluated actual HCW 

vaccination uptake. Furthermore, our study 

may be the first to examine COVID-19 

vaccination coverage by gender, focusing on 

female HCWs, to identify the factors that keep 

them from receiving the vaccine. The study's 

findings will assist policymakers, and 

healthcare administrators develop protocols, 

policies, and interventions to promote 

vaccination coverage among female HCWs at 

their workplaces. The study's objectives are to 

determine the proportion of female and male 

HCWs who received the COVID-19 vaccine, 

compare anti-vaccination attitudes between 

female and male HCWs, and identify factors 

associated with COVID-19 vaccine coverage 

among female HCWs.  

METHODS  

Study design and participants 

We used an anonymous online 

questionnaire to conduct this cross-sectional 

study. We targeted HCWs of different 

professions; physicians, nurses, and allied 

healthcare personnel (laboratory technicians, 

radiographers, physiotherapists, occupational 

therapists, etc.) working in governmental and 

non-governmental hospitals and primary 

healthcare centers. A convenience sampling 

technique utilizing Google Forms was 

implemented to collect responses. Raosoft 

software computed sample size using a 95% 

confidence level, a 50% prevalence estimate, 

and a 3% margin error. The sample size of 

1024 was calculated. 

Measurement Tool and variables 

An online Google Form based on a pre-

designed questionnaire was created and sent 

to the HCWs' accounts via social media, 

email, or other online systems. The 

questionnaire was accompanied by a consent 

form and an invitation letter describing the 

purpose of the study. We encouraged 

recipients to share the link with their 

coworkers via their accounts. It started with a 

mandatory question about whether or not the 

HCW wanted to participate. The data were 

collected between April and June 2021.  

The questionnaire consisted of three 

questions: sociodemographic and work-

related characteristics. The variables were 

chosen in light of the available literature and 

investigator input. HCWs were asked about 

their age, gender, marital status, job title, 

employment, having a child, years of 

experience, smoking status, physical activity, 

and monthly income. The second part 

explored HCWs' anti-vaccination attitudes 

using the Vaccination Attitudes Examination 

(VAX) Scale adjusted to the COVID-19 

vaccine. It has 12 items and is sub-categorized 

into four sub-scales: (1) mistrust of vaccine 

benefits, (2) worries over unforeseen future 

effects, (3) concerns about commercial 

profits, and (4) preference for natural 

immunity. It is a self-reported measure 

validated in HCWs and takes 5 to 7 minutes to 

administer. Each item's score ranges from 1 

(strongly agree) to 5 (strongly disagree), 

except for sub-scale #1, which has a coding 

range of 1 (strongly disagree) to 5 (strongly 

agree). A higher overall score indicates that 

HCWs have more negative attitudes toward 

COVID-19 vaccination. Previous research 

[12] has shown a high level of internal 

consistency. The authors of this study 

translated the VAX scale into Arabic, and a 

native English speaker checked the back-

translation. Cronbach's alpha was calculated 
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to determine the scale's internal consistency 

for this study, which was 0.83.  

The third part assessed the study's 

primary outcome variable, COVID-19 

vaccine coverage (vaccinated vs. 

unvaccinated). This part also inquired about 

other COVID-19 vaccine variables such as the 

type, the number of doses received, side 

effects, perceived COVID-19 knowledge, and 

vaccine knowledge. People in Palestine were 

offered vaccines from Pfizer, Moderna, 

Sputnik V, and AstraZeneca. The campaign 

began with an AstraZeneca vaccine, and 

vaccination availability was contingent on the 

shipment of COVAX [13]. Perceived 

COVID-19 knowledge was assessed using a 

direct question, "How do you evaluate your 

COVID-19 vaccine knowledge?" with 

responses ranging from poor to excellent.    

The questionnaire validation (face and 

content validity) was carried out by a panel of 

experts, including one family physician, a 

community medicine consultant, and a public 

health consultant. Then, we conducted an 

online pilot study with 30 HCWs to assess 

their clarity, understanding, and feasibility. 

Participants in the pilot study were excluded 

from the larger sample.  

Data analysis  

The statistical analysis was performed 

using IBM SPSS Statistics for Windows, 

version 21 (IBM Corp., Armonk, NY, USA). 

Categorical variables were expressed as 

frequencies and percentages. We assessed 

continuous variables for normality and 

presented them using mean ± standard (SD). 

Bivariate analyses and cross-tabulation were 

used to determine differences between groups, 

using the Chi-square test and the independent 

t-test, as appropriate. Multivariable analyses 

using binary regression were used to identify 

factors independently associated with 

vaccination coverage. Two models were 

utilized, one for female HCWs and the other 

for male HCWs, and their results were 

reported as an adjusted Odds Ratio (aOR) with 

a 95% confidence interval (95%CI). Results 

were considered statistically significant at a p-

value ≤ 0.05. 

The study obtained ethical approval from 

the Institutional Review Board of An-Najah 

University (Ref #: Med. March. 2021/23). 

Before beginning the online survey, all 

participants were informed about the study's 

purpose, and their participation was voluntary. 

Using a web-based survey method allowed 

respondents to remain anonymous; when 

returning the questionnaire, web-based tools 

protect information confidentiality and 

prevent other participants from accessing it. 

RESULTS  

Background characteristics 

Table 1 presents the sociodemographic 

and clinical characteristics of the participants. 

560 (55%) female and 458 (45%) male HCWs 

participated in this study. Almost 40% of 

female and male HCWs are under 30. Most 

female HCWs (34.5%) were nurses, while 

most male HCWs (56.3%) were physicians. 

Almost two-thirds of male and female HCWs 

are married, have children, and most work in 

the government sector. In comparison to the 

343 (74.9%) male HCWs (95%CI: 70.7-

78.8%), 334 (59.6%) female HCWs received 

the COVID-19 vaccine (95%CI: 55.5-63.7%). 

There are no official vaccination statistics for 

each age group in Palestine; however, our 

findings show that the majority received the 

Pfizer, Sputnik V, and Moderna vaccines, 

with the Pfizer vaccine being the most 

common among younger age groups (Table 

1). 

Table (1): Female and Male healthcare workers' sociodemographic and clinical characteristics. 

 
Female HCWs (n=560) 

n(%) 

Male HCWs (n=458) 

n(%) 

Age group   

< 30 years 220 (39.3) 175 (38.2) 

30-39 years 209 (37.3) 128 (27.9) 

40-49 years 90 (16.1) 112 (24.5) 

≥ 50 years 41 (7.3) 43 (9.4) 

Profession   
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Female HCWs (n=560) 

n(%) 

Male HCWs (n=458) 

n(%) 

Physicians 180 (32.1) 258 (56.3) 

Nurses 193 (34.5) 99 (21.6) 

Others† 187 (33.4) 101 (22.1) 

Marital status   

Married 372 (66.4) 313 (68.3) 

Single 188 (33.6) 145 (31.7) 

Monthly income (NIS)   

<4000 319 (57.0) 225 (49.1) 

4000- <6000 205 (36.6) 156 (34.1) 

≥6000 36 (6.4) 77 (16.8) 

Health care setting    

Governmental 409 (73.0) 336 (73.4) 

Non- Governmental 151 (27.0) 122 (26.6) 

Patients contact per day   

<30 patients 280 (50.0) 270 (58.9) 

30-50 patients 153 (24.1) 91 (19.9) 

≥50 patients 145 (25.9) 97 (21.2) 

Smoking   

Non-smoker 470 (83.9) 256 (55.9) 

Smoker 90 (16.1) 202 (44.1) 

Physical activity   

No 245 (43.8) 179 (39.1) 

Yes- irregular 286 (51.1) 243 (53.1) 

Yes- regular 29 (5.2) 36 (7.8) 

Chronic disease    

No 479 (85.5) 377 (82.9) 

Yes 78 (13.9) 78 (17.1) 

Living with a child   

No 199 (35.6) 151 (33.0) 

Yes 361 (64.5) 307 (67.0) 

Received COVID-19 vaccine    

No 226 (40.4) 115 (25.1%) 

Yes 334 (59.6) 343 (74.9%) 

Type of the received vaccine   

Pfizer 131/334 (39.2) 108/343 (31.5) 

Sputnik V 93/334 (27.8) 124/343 (36.2) 

AstraZeneca 45/334 (13.5) 45/343 (13.5) 

Sinopharm 33/334 (9.9) 26/343 (7.6) 

Moderna 32/334 (9.6) 39/343 (13.1) 
†Others include Lab technicians, radiology technicians, and occupational and physiotherapists.

Attitudes and perceived knowledge of the 

COVID-19 vaccine  

Overall, female HCWs have significantly 

higher anti-vaccination attitudes; their VAX 

anti-vaccination scores and three subscales 

(mistrust of vaccine benefits, worries about 

unforeseen future effects, and concerns about 

commercial profits) are significantly higher 

than male HCWs; p-value <.05 for all. 

Additionally, female HCWs rated their 

COVID-19 and vaccine knowledge 

significantly poorer than male HCWs (P-value 

<.001). History of COVID-19 was reported by 

39.8% and 38.2% of female and male HCWs, 

with no significant difference (Table 2). 
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Table (2): HCWs' attitudes towards the COVID-19 vaccine and their perceived knowledge by 

gender. 

 
Female HCWs 

n(%) 

Male HCWs 

n(%) 
P-value® 

Perceived COVID-19 Knowledge as poor  78 (13.9) 32 (7.0) <.001 

Perceived vaccine knowledge as poor  120 (21.4) 49 (10.7) <.001 

History of COVID-19  223 (39.8) 174 (38.0) .551 

COVID-19 vaccine attitude (Mean ± SD)    

Overall attitude (total score)  36.7± 6.8 35.2 ± 6.6 <.001 

Mistrust of vaccine benefits  7.1 ± 2.4 6.3 ±2.2 <.001 

Worries over unforeseen future effects 11.7± 1.9 11.4 ± 1.9 .035 

Concerns about commercial profits  8.0 ± 2.5 7.5 2.6 .010 

Preference for natural immunity  10.2 ± 2.4 9.9 ± 2.4 .201 
®Independent t-test and Chi-squared test    

Bivariate results of factors associated with 

vaccine coverage 

Bivariate analysis showed that vaccine 

coverage is associated with monthly income 

(p-value <.001 & .007), age group (p-value 

.027 & .029), and smoking status (p-value 

.050 & .020) in both sexes. In addition, in 

females only, living with a child is associated 

with lower vaccine coverage (p-value .003). 

While in males only, it is associated with 

profession (p-value .001) and health care 

settings (p-value .002) (Table 3). Further sub-

analysis of age groups revealed that vaccine 

coverage is significantly lower among females 

in the age groups less than 30 years and 30-39 

years, with p values <.05 for both, while it is 

nearly equal for the age groups 40-49 and ≥50 

years, with P values >.05 for both. 

Table (3): Vaccine uptake and participants' background and demographic characteristics by gender. 

 
Female HCWs (n=560) Male HCWs (n=458) 

Vaccinated 

n(%) 

Unvaccinated 

n(%) 

P-

value® 

Vaccinated 

n(%) 

Unvaccinated 

n(%) 

P-

value® 

Age group       

< 30 years 116 (52.7) 104 (47.3)  144 (82.3) 31 (17.7)  

30-39 years 128 (61.2) 81 (38.8) .027 92 (71.9) 36 (28.1) .029 

40-49 years 61 (67.8) 29 (32.2)  79 (70.5) 33 (29.5)  

≥ 50 years 29 (70.7) 12 (29.3)  28 (65.1) 15 (34.9)  

Profession       

Physicians 112 (62.2) 68 (37.8)  211 (81.8) 47 (18.2)  

Nurses 117 (60.6) 76 (39.4) .467 65 (65.7) 34 (34.3) .001 

Others† 105 (56.1) 82 (43.9)  67 (66.3) 34 (33.7)  

Marital status       

Married 216 (58.1) 156 (41.9) .284 220 (70.3) 93 (29.7) .001 

Single 118 (62.8) 70 (37.2)  123 (84.8) 22 (15.2)  

Monthly income 

(NIS) 

      

<4000 161 (50.5) 158 (49.5)  154 (68.4) 71 (31.6)  

4000- <6000 146 (71.2) 59 (28.8) <.001 125 (80.1) 31 (19.9) .007 

≥6000 27 (75.0) 9 (25.0)  343 (74.9) 115 (25.1)  



 ”…… :COVID-19 vaccination coverage among female healthcare workers“  ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ 372

Palestinian Medical and Pharmaceutical Journal (PMPJ). 2023; 8(3): 367-378 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ 

 
Female HCWs (n=560) Male HCWs (n=458) 

Vaccinated 

n(%) 

Unvaccinated 

n(%) 

P-

value® 

Vaccinated 

n(%) 

Unvaccinated 

n(%) 

P-

value® 

Health care setting        

Governmental 236 (57.7) 173 (42.3) .123 239 (71.1) 97 (28.9) .002 

Non- Governmental 98 (64.9) 53 (35.1)  104 (85.2) 18 (14.8)  

Patients contact 

per day 

      

< 30 patients 170 (60.7) 110 (39.3)  198 (73.3) 72 (26.7)  

30-50 patients 78 (57.) 57 (42.2) .846 74 (81.3) 17 (18.7) .287 

≥50 patients 86 (59.3%) 59 (70.7)  71 (73.2) 26 (26.8)  

Smoking       

Non-smoker 272 (57.9) 198 (42.1) .050 181 (70.7) 75 (29.3) .020 

Smoker 62 (68.9) 28 (31.1)  162 (80.2) 40 (19.8)  

Physical activity       

No 147 (60.0) 98 (40.0)  131 (73.2) 48 (26.8)  

Yes- irregular 166 (58.0) 120 (42.0) .070 190 (78.2) 53 (21.8) .319 

Yes- regular 21 (72.4) 8 (27.6)  22 (61.1) 14 (38.9)  

Chronic disease        

No 284 (59.3) 195 (70.7) .707 286 (75.9) 91 (24.1) .449 

Yes 48 (61.5) 30 (38.5)  56 (71.8) 22 (28.2)  

Living with a child       

No 135 (67.8) 64 (32.2) .003 119 (78.8) 32 (21.2) .175 

Yes 199 (55.1) 162 (44.9)  224 (73.0) 83 (27.0)  
®Chi-squared test, †Lab technicians, radiology technicians, and occupational and physiotherapists 

In both sexes, negative vaccination status 

is associated with poor COVID-19 and 

vaccine knowledge, absent history of a 

COVID-19 infection, and higher anti-

vaccination attitudes. Unvaccinated female 

and male HCWs scored significantly higher 

on mistrust of vaccine benefits, worries about 

unforeseen future effects, commercial profits, 

and preference for natural immunity (Table 4). 

Further sub-analysis of the preference for 

natural immunity by stratification by COVID-

19 history revealed that the difference 

between infected and uninfected groups 

remained significant. 

Table (4): Female and male HCWs' COVID-19 vaccine perceived knowledge and attitudes. 

Variables 
Female HCWs (n=560) Male HCWs (n=458) 

Vaccinated 

n(%) 

Unvaccinated 

n(%) 
P-value® 

Vaccinated 

n(%) 

Unvaccinated 

n(%) 

P-

value® 

Perceived COVID-

19 Knowledge as 

poor 

42 (12.6) 36 (15.9) .261 21 (6.1) 11 (9.6) .210 

Perceived vaccine 

Knowledge as poor 
53 (15.9) 67 (29.6) <.001 28 (8.2) 21 (18.3) .002 

History of COVID-

19 
113 (50.7) 110 (32.9) <.001 62 (53.9) 112 (32.7) <.001 

A relative died of 

COVID-19 
57 (25.2) 78 (23.4) .612 27 (23.5) 98 (28.6) .289 
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Variables 
Female HCWs (n=560) Male HCWs (n=458) 

Vaccinated 

n(%) 

Unvaccinated 

n(%) 
P-value® 

Vaccinated 

n(%) 

Unvaccinated 

n(%) 

P-

value® 

COVID-19 vaccine attitude (Mean ± SD)  

Antivaccination total 

score   
34.6 ± 6.1 40.1 ± 6.5 <.001 33.6 ± 5.9 39.9 ± 86.4 <.001 

Mistrust of vaccine 

benefits score   
6.2 ±1.9 8.4 ± 2.6 <.001 5.7 ± 1.7 8.2 ± 2.4 <.001 

Worries over 

unforeseen future 

effects score   

11.2 ± 1.9 12.4 ± 1.8 <.001 11.1 ±1.9 12.1 ±1.8 <.001 

Concerns about 

commercial profits 

score   

7.5 ± 2.4 8.7 ±2.3 <.001 7.2 ±2.5 8.3 ± 2.6 .001 

Preference for 

natural immunity 

score 

9.6 ± 2.3 10.7 ± 2.4 <.001 9.4±2.3 11.2±2.0 <.001 

®Independent t-test and Chi-squared test 

Multivariable results of factors associated 

with vaccine coverage  

We conducted multivariate logistic 

regression to identify variables that predict 

COVID-19 vaccine coverage among HCWs 

(Table 5). Older female HCWs, those with 

high monthly incomes, and those working in 

non-governmental healthcare settings are 

likelier to get the vaccine. On the other hand, 

previous COVID-19 infection, living with a 

child, and mistrust of vaccine benefits are 

associated with lower vaccination uptake. On 

the other hand, among male HCWs, being 

single is positively associated with 

vaccination, whereas a history of COVID-19 

infection and mistrust of vaccine benefits are 

negatively associated with vaccination.  

Table (5): Logistic regression analysis of factors associated with COVID-19 vaccination coverage 

among female and male healthcare workers. 

 
Female HCWs (n=560) Male HCWs (n=458) 

SE aOR (95%CI) 
P-

value 
SE aOR (95%CI) 

P-

value 

Age group (ref. < 30 years)       

30-39 years .255 1.9 (1.2-3.2) .011 .484 .90 (.25-2.4) .831 

40-49 years .342 2.7 (1.4-5.3) .004 .522 1.1 (.39-3.0) .892 

≥ 50 years .437 1.9 (.82-4.7) .130 .601 .74 (.23-2.3) .614 

Profession (ref. Others†)       

Physicians .294 1.1 (.56-1.8) .972 .368 1.2 (.55-2.5) .686 

Nurses .296 .89 (.46-1.5) .520 .407 1.1 (.47-2.3) .932 

Marital status (ref. Married)       

Single .254 .70 (.42-1.2) .146 .494 2.6 (1.1-6.9) .040 

Monthly income (ref. < 1100 

EUR) 

      

1100- <1700 EUR .233 1.3 (.81-4.7) .605 .484 2.1 (.82-5.5) .120 

≥1700 EUR .459 1.7 (1.1-2.7) .020 .475 1.3 (.49-3.2) .640 

Healthcare setting (ref. Governmental)      

Non-Governmental .257 1.8 (1.1-2.8 .016 .368 1.9 (.96-4.1) .064 

Smoking (ref. Non-smoker)       

Smoker .291 .74 (.29-1.3) .307 .303 1.7 (.92-3.0) .093 

Living with a child (ref. No)       

Yes .242 .47 (.29-.76) .002 .362 1.3 (.66-2.7) .415 
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Female HCWs (n=560) Male HCWs (n=458) 

SE aOR (95%CI) 
P-

value 
SE aOR (95%CI) 

P-

value 

Perceived vaccine Knowledge ref. Poor)     

Good to Excellent .437 .1.5(.93-2.6) .091 .409 1. 8 (.78-3.9) .173 

History of COVID-19 infection (ref. No)      

Yes .212 .45 (.23-.67) 
<.00

1 

.295 .26 (.15- .47) <.00

1 

Mistrust of vaccine benefits 

score 

.051 .69 (.63-.76) <.00

1 

.087 .58 (.50-.68) <.00

1 

Worries over unforeseen future 

effects score 

.061 .84 (.75-.95) .005 .083 .89 (.75-1.1) .147 

Concerns about commercial 

profits score 

.061 .92 (.89-1.1) .090 .062 .98 (.92-1.2) .567 

Preference for natural 

immunity score 

.048 .98 (.92-1.1) .694 .070 .90 (.78-1.03) .130 

aOR= adjusted Odds Ratio, CI= confidence interval, †Lab technicians, radiology technicians, and occupational and 

physiotherapists.

DISCUSSION 

A better understanding of COVID-19 

vaccination barriers among HCWs, 

particularly females, is essential for 

developing intervention and promotion 

strategies. Numerous studies indicate that 

females are more concerned about the 

COVID-19 vaccine and have lower 

vaccination rates [8, 14–16]. Similarly, we 

found that female HCWs have lower 

vaccination coverage rates than males. In 

addition, young age, having a child, mistrust 

of vaccine benefits, worries about unforeseen 

side effects, and concerns about commercial 

benefits are associated with COVID-19 

coverage among female HCWs, whereas for 

males, being single and having the same 

mistrust of benefits and worries about 

unforeseen side effects were reported as 

barriers. 

Throughout history, females have shown 

a higher tendency for vaccine hesitation [17]. 

In addition, females often exhibit a heightened 

responsibility for the family's health [18]. 

Hence, they engage in medical research and 

consultations with experts but are exposed to 

negative news and social media opinions [19]. 

Therefore, these factors can interplay, among 

others, affecting females' negative attitudes 

towards vaccinations. 

Fear of adverse effects on fertility is a 

significant factor in female COVID-19 

vaccination reluctance in other regions [20, 

21]. Our analysis also revealed a significantly 

low vaccination coverage among females 

under 30. Gender-related issues such as 

infertility, marriage, and pregnancy were 

particularly important, debating the difference 

between genders. In contrast, other factors 

such as profession and parenthood were 

proposed and reported as significant 

indicators for vaccine uptake, among others 

[22, 23]. The infertility myth persists despite 

the lack of evidence supporting this notion 

[11]. A recent study exploring the factors 

nurturing conspiracy theories regarding 

COVID-19 and its implication on vaccine 

coverage has found that 23% of respondents 

believed the COVID-19 vaccines could lead 

to infertility [24]. Conversely, individual trust, 

confidence, social support networks, cultural 

stereotypes, and civic and collective 

responsibility influence older women's 

decisions regarding COVID-19 vaccination 

[25]. 

In males, the relationship was inverted; 

males under 30 received the vaccine at a 

higher rate than older males. This is surprising 

given that our target group consists of HCWs 

who should know that men over 50 are more 

likely to be admitted due to COVID-19 than 

women [26]. In a pooled analysis, male gender 

and age over 50 were reported as enablers of 

the COVID-19 vaccine [14]. Surprisingly, 

male HCWs over 50 in Palestine were less 

likely to receive the COVID-19 vaccine. This 

necessitates a comprehensive analysis through 

qualitative research to unearth underlying 

causes.  
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Many recent studies have reported 

profession as an essential indicator of 

vaccination, with physicians having higher 

vaccination rates. Dror et al. found a 

significant difference between nurses and 

physicians concerning their desire to accept 

the vaccine themselves or even to vaccinate 

their children [22]. Another study in Greece 

discovered that doctors and dentists are more 

likely than pharmacists to support vaccination 

[23]. In this study, male physicians are higher 

than their female counterparts. In contrast, 

vaccination coverage among female 

physicians, nurses, and others was 

comparable. This implies that higher-status 

occupations, such as physicians, do not 

predict vaccine coverage but that gender plays 

a significant role. Being a female physician, 

nurse, or even administrative worker is 

associated with lower COVID-19 vaccine 

uptake.  

Other studies have identified having a 

child as a negative predictive factor for 

vaccine coverage [22, 27]. For females, the 

trend is similar, according to our findings. 

Concerns regarding local and systemic 

reactions to immunization among 

unvaccinated females may make them hesitant 

to include children in such situations. This 

aligns with other reports that cited concerns 

about side effects as a significant barrier in the 

face of vaccination [28, 29]. 

Female nurses perceived they have good 

to excellent knowledge in this study, albeit 

significantly less than males. On the other 

hand, the overall negative attitude of female 

HCWs toward the vaccine could be a 

significant obstacle to healthcare in general 

and the resolution of the COVID-19 pandemic 

in particular. Smoking status was associated 

with vaccine coverage in both sexes, with 

smokers having higher vaccination coverage. 

This contradicts the findings of prior studies, 

notably among the general population, which 

revealed no association between cigarette use 

and COVID-19 vaccine hesitancy [30]. The 

higher vaccination coverage among smoking 

HCWs could be attributed to their increased 

awareness of the adverse effects of smoking 

on their respiratory health. As a result, they 

want to be protected against COVID-19 

infection. 

Despite the significant contributions 

made by this research, some limitations 

should be addressed. First, the generalizability 

of this study is limited due to its convenience-

sampling approach. However, this exploratory 

study has provided insight into the current 

COVID-19 vaccine coverage in HCWs based 

on their gender. Second, using an online 

administered questionnaire may make 

estimating the response rate difficult, hence 

introducing non-response bias, undermining 

the study's generalizability. We did not require 

respondents to reveal their identities to avoid 

bias. Third, some potential confounders 

associated with female HCW vaccination 

uptake were not collected, such as being 

pregnant, planning to become pregnant 

shortly, vaccination-related fertility issues, or 

being already vaccinated for COVID-19. 

However, the VAX scale measures these 

issues indirectly through different items. 

CONCLUSION 

Female HCWs have significantly higher 

anti-vaccination attitudes, and lower vaccine 

coverage, especially for the younger age 

groups. In both sexes, a history of COVID-19 

and mistrust of vaccine benefits are negatively 

associated with vaccination coverage. 

However, in female HCWs only, the age 

group 40-49 and middle-income category are 

positively associated with vaccination 

coverage, whereas living with a child and 

worries of unforeseen effects are negatively 

associated with vaccination coverage. We 

suggest further studies using mixed, 

qualitative, and quantitative methods to 

investigate vaccine hesitancy among female 

HCWs in greater depth, evaluate their 

vaccine-specific knowledge, and assess 

vaccination-related fertility concerns. 
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