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ABSTRACT
Despite recommendations and their occupational risk to influenza infection vaccine hesitancy remains 
a challenge among healthcare workers (HCWs). No studies have been conducted in Lebanon to assess the 
influenza vaccine’s acceptance among HCWs. We conducted a survey to assess factors associated with 
vaccine uptake and practices among HCWs in Lebanon. Only 40.4% of the HCWs reported receiving the 
2018–2019 seasonal vaccine and 1 out 5 routinely received the seasonal vaccine. One-third of the HCWs 
reported having free access to the influenza vaccine. The willingness to receive the vaccine decreased had 
it been offered for a fee. Self, family and community protection (55.5%) was a key vaccination enabler. 
While, viral evolution, concerns regarding vaccine efficacy and side effects, and cost of vaccine ranked as 
top vaccination barriers. The majority of the HCWs (75%) recommended the vaccine to their patients. Past 
influenza vaccination (Odds ratio (OR) = 2.37, CI 1.48,3.79), willingness to receive the vaccine for free 
(OR = 6.93, CI 4.27–11.34) or having diagnosed influenza (OR = 1.81, CI 1.12–2.92) were significantly 
associated with HCWs’ willingness to recommend the vaccine to patients. Better knowledge about 
influenza and vaccination was strongly associated with the willingness to receive and recommend the 
vaccine (p < .001). The vaccination rate among HCWs in Lebanon was suboptimal despite the positive 
attitudes toward the influenza vaccine. Interventions that enhance vaccine accessibility and knowledge 
are warranted to improve vaccination coverage among HCWs.
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Introduction
Seasonal influenza represents a significant burden worldwide, 
in terms of disease morbidity and mortality. The annual global 
attack rate of influenza is estimated at 5–10% in adults and 20– 
30% in children resulting in three to five million hospitaliza
tions and 290,000 to 650,000 associated respiratory deaths.1,2 

Influenza virus is highly contagious and can spread easily from 
person to person by droplets and aerosols.2,3 The World Health 
Organization (WHO) recommends influenza vaccination for 
high-risk groups including pregnant women at any stage of 
pregnancy, children (6 months to 5 years of age), people with 
underlying medical conditions, and healthcare workers 
(HCWs).3 HCWs are at an increased risk of contracting influ
enza in their workplace not only from patients, but also from 
infected coworkers. This compromises patients’ safety as 
HCWs can transmit the influenza infection to vulnerable 
patients who may be at high risk for complications and severe 
illness.4–6 Influenza outbreaks among HCWs and patients are 
well documented and posing risk to staff and patients alike.7–9

Influenza vaccination of HCWs is an essential preventive 
measure to protect them, their families, and their patients.10,11 

In this context, Amodio et al. demonstrated that the decrease in 
vaccination rate among HCWs during seven consecutive 

influenza seasons (2005–2012) was associated with an increase 
in the number of patients experiencing nosocomial influenza- 
like illness.12

Therefore, the WHO considers HCWs a priority high-risk 
group for receiving influenza vaccination to protect themselves, 
their patients, and ensure continuity of healthcare services.13 

We recently reported that 14 countries in the Eastern 
Mediterranean Region (EMR) having influenza immunization 
policies during the 2015/2016 influenza season, included 
HCWs as a priority group for vaccination.14 Based on vaccine 
dose distribution, vaccination coverage in Lebanon among the 
whole population is estimated at 6%.15 However, data are 
scarce regarding the uptake rate of the influenza vaccine 
among HCWs in the EMR, including Lebanon. Additionally, 
there is a limited understanding of HCWs’ knowledge, atti
tudes, and practice toward influenza vaccination.16 A study 
among a group of Lebanese family physicians reported a clear 
deficiency in adult pneumococcal and influenza immunization 
awareness and practices.17 Consequently, examining vaccina
tion coverage rates as well as understanding the knowledge and 
attitudes toward the seasonal influenza vaccine among HCWs 
is essential for developing interventions that could enhance the 
acceptance of influenza vaccination among HCWs. The lack of 
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knowledge on influenza vaccines and hesitancy to take it by 
HCWs might also be a barrier for them to recommend it for 
their patients.18 Filling information gaps about influenza and 
its vaccine may enable an informed and evidence-based 
approach to improve vaccine uptake rates by the HCWs and 
their patients. Thus, this study aims to examine the uptake rates 
and to assess the knowledge, attitudes, and practices toward 
seasonal influenza vaccination among HCWs in Lebanon.

Methods

Study tool and design

We evaluated uptake rates, knowledge, attitudes, and practices 
(KAP) toward seasonal influenza vaccination among HCWs 
through a cross-sectional mixed-design survey. This study was 
conducted during the first six months of 2019 on a convenience 
sample of HCWs at health care institutions in three governor
ates of Lebanon: Beirut, North, and Bekaa. The survey loca
tions were chosen based on the feasibility of gaining approval 
to conduct the survey and having students rotating at the 
facility. The self-administered questionnaire consisted of four 
open-ended and 24 closed-ended questions in English 
language.19 The questions were divided into three sections. 
The first section addressed the general sociodemographic char
acteristics of the subject such as age, gender, occupation, edu
cational level and experience. The second part examined the flu 
vaccination history, in addition to the general knowledge and 
attitudes about influenza and influenza vaccines. The last sec
tion of the questionnaire addressed the HCWs’ knowledge, 
attitudes, and practices related to influenza disease and its 
vaccine in patient care. The open-ended questions focused on 
the top reasons for accepting/and recommending or refusing/ 
and not recommending the influenza vaccine.

Ethics

The research proposal of this cross-sectional mixed-design 
study was reviewed and approved by the Lebanese 
International University and the American University of 
Beirut ethical bodies. An oral or electronic informed consent 
was obtained from every participant. The participants were 
assured of the confidentiality of the collected information, 
and the involvement in the study was voluntary.

Statistical analysis

For the summary of the data, descriptive statistics were used, 
such as counts and percentages for the categorical variables and 
means and standard deviations for the continuous ones. The 
responses of the open-ended questions were reviewed by two 
investigators who then defined the themes captured by the 
responses. The responses were then merged by theme and the 
frequencies of each theme were calculated. Chi-square (χ2) and 
independent t-tests were used to calculate the association 
between categorical and continuous variables respectively. 
Simple and multiple logistic regression analyses were applied 
to determine which socio-demographic and work-related char
acteristics of the study sample are associated with the odds to 

receive or recommend influenza vaccination. In the regression 
models, socio-demographic and work-related variables, 
including age, gender, occupation, specialty, the average num
ber of patients seen per day and work experience were all used 
as independent variables. The willingness to receive (for free) 
or recommend influenza vaccination were each used as the 
dependent variable. All socio-demographic and work-related 
variables that showed statistical significance in the simple 
logistic model were included in the final multiple logistic 
regression model as independent variables, to adjust for possi
ble confounders. Odds ratios and their respective 95% confi
dence intervals were calculated. A vaccine guidelines 
knowledge index was calculated to assess the knowledge of 
HCWs in groups to whom the vaccine is recommended 
according to WHO (supplementary Table S1), whereby correct 
answers were given 1-point and zero-point for incorrect 
answers. Finally, a knowledge index was created to assess its 
association with the willingness to receive or recommend the 
influenza vaccine (Supplementary Table S2). The index was 
computed by summing 11 variables related to knowledge. 
Correct answers were given 1-point and zero-point for incor
rect answers. The median index with the interquartile range 
(IQR) was reported and the Mann-Whitney U test was used to 
assess the relationship between knowledge about influenza and 
influenza vaccine and the willingness to receive or recommend 
the vaccine. All reported p-values were based on two-sided 
tests and were compared with a significance level of 5%. 
Statistical Package for Social Sciences (SPSS) software V.24.0 
for windows program was used to analyze the data.

Results

A total of 429 HCWs filled the questionnaire. The majority of 
HCWs were from Beirut (62.7%). The sample population 
comprised respondents from four age groups: 18–24 years 
old (21.7%), 25–34 (41.5%), 35–49 (21.7%) and ≥ 50 (15.2%), 
with 256 (59.7%) being males and 173 (40.3%) females. Nurses 
were the largest captured group (42.7%), followed by physi
cians and residents (28.7 and 11.0%, respectively). Most of the 
participants worked in the general internal medicine depart
ment (22.3%). The majority of the participants (57.5%) 
reported seeing 11 to 30 patients per day. Furthermore, 
39.2% of the participating HCWs had less than five years of 
experience in healthcare and 34.9% have 5 to 14 years of 
experience (Table 1).

In terms of vaccination practices, more than half of the 
participants have previously been vaccinated at least once 
against influenza (61.5%) in the past. Out of 292 HCWs who 
answered this question, 118 (40.4%) reported receiving the 
influenza vaccine in the 2018–2019 season. Furthermore, 
regarding the influenza vaccination history in the previous 
five years, 20.5% of the respondents were vaccinated five 
times, 30.1% were vaccinated between two to four times, and 
25.3% were vaccinated only once. One hundred forty partici
pants (33.3%) reported that the vaccine is available for free in 
their healthcare facility. Two-thirds of respondents (67.2%) 
reported that they would be willing to receive the vaccine if it 
is available for free, whereas the willingness to receive the 
vaccine decreased to 46.7% when asked if they would buy the 
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influenza vaccine. More than three in four participants (76.8%) 
indicated that they would recommend the vaccine for their 
patients (Table 2). The majority of the HCWs (87.6%) correctly 
stated that the influenza vaccine should be administered 
annually.

More than half (55.5%) of the participants reported that 
they receive the influenza vaccine to protect themselves and 
their surrounding community or family. Furthermore, boost
ing immunity and decreasing the severity of the infection and 
the risk of complications (20.5%) and being at high risk of 
exposure to infection (6.5%) were the top reasons for being 
vaccinated (Figure 1(a)). On the other hand, some participants 
reported that the virus evolution and efficacy concerns (32.9%), 
side effects (16.4%), existing immunity (12.1%), and cost 
(expensive or not free) (11.4%) would discourage them from 
receiving the vaccine (Figure (b)). The participants reported 
relying on various sources for vaccine recommendations, 
including international organizations (e.g., WHO), the minis
try of health, and their workplace (Figure 2).

In terms of knowledge in guideline recommendations, the 
majority of the participants (85.8%) correctly identified HCWs 
as a target group for vaccination, 80.9% elderly, 77.8% people 
with chronic medical conditions, and 66.3% children from 6– 
59 months. More than half (60%) of the participants correctly 
identified at least half of the high-risk groups recommended to 
receive the vaccine according to WHO guidelines, and only 
29.6% correctly identified all the high-risk groups (Figure 3). 
The median guidelines’ knowledge score was 5.0 (IQR: 3.0–7.0).

Hand washing and wearing a face mask were the most 
frequently reported protective measures that the participating 
HCWs would consider if they were dealing with a patient 
diagnosed with influenza (Figure 4). Besides, 32.6% of the 
participants would take the vaccine, and 14.2% would take an 
antiviral drug to protect themselves from infection after con
tacting a patient diagnosed with influenza.

Regarding the association between demographics or 
occupation and willingness to receive influenza vaccination, 
interns had significantly lower odds (OR = 0.41, 95% CI 
0.19–0.89) for receiving influenza vaccination compared to 
physicians (Table 3). However, HCWs in the pediatrics 
department had significantly higher odds for willing to 
receive influenza vaccine as compared to those working in 
the general/internal medicine department (OR = 2.24, 95% 
CI 1.02–4.93). This is also the case for those in the obste
trics/ gynecology department (OR = 3.46, 95% CI 0.94– 
12.71). The association between demographics or occupa
tion and willingness to recommend influenza vaccination 
was also studied (Table 3). Residents, interns, and nurses 
were significantly less likely to recommend the vaccine 
compared to physicians (OR = 0.38, 95% CI 0.17–0.83; 
OR = 0.29, 95% CI 0.13–0.69; OR = 0.51, 95% CI 0.28– 
0.91). Whilst, none of the other variables were found to be 
significantly associated with willingness to recommend the 
influenza vaccination.

The association between attitudes toward influenza and 
willingness to recommend the influenza vaccine was studied 
using simple logistic regression (Table 4). HCWs who received 

Table 1. Characteristics of the study participants.

Characteristics Category
Frequency 

(%)

Health facility site Beirut 269 (62.7)
n = 429* Bekaa 101 (23.5)

Tripoli 59 (13.8)
Age (years) 18–24 93 (21.7)
n = 429 25–34 178 (41.5)

35–49 93 (21.7)
≥50 65 (15.2)

Gender Male 256 (59.7)
n = 429 Female 173 (40.3)
Profession Nurse 183 (42.7)
n = 429 Physician 123 (28.7)

Resident 47 (11.0)
Intern 34 (7.9)

Pharmacist 5 (1.2)
Other 37 (8.6)

Specialty General/internal medicine 95 (22.3)
n = 429

Emergency department 12 (2.8)
Obstetrics/ gynecology 19 (4.5)

Adults Intensive Care Unit 42 (9.9)
Neonatal Intensive Care 

Unit
10 (2.3)

Pediatrics 49 (11.5)
Radiology 14 (3.3)

Surgery 35 (8.2)
Other 150 (35.2)

Average number of patients 
(per day)

≤10 138 (32.8)

n = 421 11–30 242 (57.5)
>30 41 (9.7)

Experience (years) <5 168 (39.6)
n = 424 5–14 148 (34.9)

15–24 57 (13.4)
≥25 51 (12.0)

*, number of responses

Table 2. Attitudes toward influenza vaccination.

Attitude toward vaccination
Frequency 

(%)

History of influenza vaccination Yes 264 (61.5)
n = 429* No 142 (33.1)

I don’t 
remember

23 (5.4)

Number of influenza vaccines taken in past 
5 years

Once 74 (25.3)

n = 292 2–4 times 88 (30.1)
5 times 60 (20.5)
I don’t 

remember
70 (24.0)

Vaccinated this season Yes 118 (40.4)
n = 292 No 162 (55.5)

I don’t 
remember

12 (4.1)

Vaccine available for free in healthcare facility Yes 140 (33.3)
n = 421 No 198 (47.0)

I don’t know 83 (19.7)
Taking the vaccine for free Yes 287 (67.2)
n = 427 No 116 (27.2)

I don’t know 24 (5.6)
Taking the vaccine purchased Yes 193 (46.7)
n = 413 No 158 (38.3)

I don’t know 62 (15.0)
Recommend the vaccine for patients Yes 328 (76.8)
n = 427 No 51 (11.9)

I don’t know 48 (11.2)
Frequency of influenza vaccination Every 6 months 27 (6.3)
n = 428 Every year 375 (87.6)

Every 5 years 2 (0.5)
Once in 
a lifetime

5 (1.2)

Never 19 (4.4)

*, number of responses

HUMAN VACCINES & IMMUNOTHERAPEUTICS 4625



Figure 1. Enablers and barriers of influenza vaccination. (a) Reasons for vaccine acceptance. (b) Reasons for vaccine refusal.

Figure 2. Sources of recommendation or advice for taking the vaccine.
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the vaccine in the past were significantly more likely to recom
mend it to their patients (OR = 2.37, CI 1.48,3.79). Participants 
who reported willingness to receive the vaccine for free had 
significantly higher odds for recommending it (OR = 6.93, CI 
4.27–11.34). Further, individuals reporting that the influenza 
vaccine is available for free at their health facility were more 
likely to offer the influenza vaccine for their patients 
(OR = 1.93, CI 1.12–3.34). HCWs who received the influenza 
vaccine between two to four times in the past five years are 2.83 
times more likely to recommend the vaccine for their patients 
compared to those who reported receiving the influenza vac
cine only once in the past five years (OR = 2.83, CI 1.35–5.90). 
Participants who were highly confident that the influenza vac
cine can prevent influenza were significantly more likely to 
recommend the vaccine as well (OR = 4.66, CI 2.90–7.49). 
Finally, confirming the diagnosis of influenza through 
a laboratory test (OR = 1.81, CI 1.12–2.92) or clinically 
(OR = 2.01, 1.23–3.28) were significantly associated with the 
tendency to recommend or give the vaccine.

The association between knowledge about influenza and its 
vaccine, and the willingness to receive and recommend the 
influenza vaccine was also analyzed. The knowledge index for 
the HCWs ranged between 6 and 9, with a median of 8.0. Using 
Mann Whitney U test, the total knowledge score was signifi
cantly associated with both the willingness to recommend 
(p < .001) and to receive the influenza vaccine (p < .001) 
(Table 5). These associations were also found when dividing 
the knowledge index into two categories: knowledge about influ
enza and knowledge about influenza vaccine (data not shown).

Discussion

Vaccination is the most effective method to prevent influenza 
and its subsequent complications. To our knowledge, this study 
is the first cross-sectional mixed-design study in Lebanon to 
investigate the uptake rates, knowledge, attitudes, and practices 
(KAP) toward seasonal influenza vaccination among HCWs.

Figure 3. Guideline recommendations for influenza vaccination.

Figure 4. Measures to prevent influenza after diagnosing a patient with influenza.
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Merely, one in five of the participating HCWs in Lebanon 
reported regular influenza vaccine uptake during the past five 
seasons. This suggests a high rate of vaccination dropout and 
an opportunity for advocacy campaigns to sustain vaccine 
adherence. Only 40.4% of the surveyed HCWs reported receiv
ing the influenza vaccine during the 2018–2019 season. This is 
nearly half the uptake coverage rate of the American HCWs 
(81.1%) during the same season,20 and well below the Healthy 
People 2020 target of 90% vaccination coverage for this risk 
group.21 Compared to neighboring EMR countries, the vaccine 
uptake rate among HCWs in Lebanon was better than that 
reported in the United Arab of Emirates (UAE; 32%) but lower 
than that reported in Oman (60% during the same season), 
Kuwait (67.2%), Qatar (67.7%), and Saudi Arabia (67.6%).19,22– 

25 Even though the optimal vaccination rate among HCWs is 
100%, a minimum of 80% is considered effective in restraining 
the virus spread in healthcare settings.26 Thus, comprehensive 
strategies that take into consideration local barriers and 
enablers of vaccination should be implemented to enhance 
vaccine coverage among HCWs in Lebanon and the EMR in 
general.

The willingness to receive the influenza vaccine among the 
study participants increased by 44% (from 46.7% to 67.2%) if 
offered for free. In addition, the cost of the vaccine was the 
fourth most common barrier to vaccine acceptance. This sug
gests that enhancing vaccine accessibility and offering free 
vaccination can improve vaccine coverage. Consistently, 
a recent study from neighboring Qatar showed that free vacci
nation was associated with significant improvement in vaccine 
uptake among HCWs.27 Similar findings were also reported in 

the United States of America28,29 and Oman.19 Furthermore, 
a systematic review by Bish et al. reported that lower influenza 
vaccine costs are highly associated with the vaccination 
decision.30

Regarding vaccine enablers, our study revealed that self, 
family, and community protection against influenza are the 
key drivers of HCWs’ for vaccine acceptance. This was consis
tent with the findings of a study conducted in three Middle 
Eastern countries; the United Arab Emirates, Kuwait, and 
Oman.19,25 A recent study from the UAE reported that the 
majority (75%) of HCWs believed that influenza vaccination 
protected them and their families against infection.22 On the 
other hand, the concern about vaccine efficacy due to the rapid 
evolution of the virus was the most frequently reported barrier 
to vaccination among our study group. While this is a valid 
concern, it is well documented that vaccine mismatches and 
virus antigenic drifts do not fully abolish vaccine efficacy.31 

Fear of side effects was also commonly cited as a barrier to 
vaccination in our study group. Similarly, studies from the 
EMR, the United States of America, and Europe assessing 
vaccine hesitancy among HCWs reported that side effects 
were their major concern.16,19,32,33 It is well documented that 
the majority of vaccine-related adverse events are mild and 
resolve spontaneously.34,35 Therefore, educating healthcare 
workers about influenza and vaccine efficacy and safety is 
warranted to alleviate such concerns and enhance uptake.

We demonstrated a varying level of knowledge about the 
risk groups for whom the influenza vaccine is recommended, 
with only one-third of the participants being aware of all the 
risk groups. Such variability in guidelines knowledge was in 

Table 3. Association between demographics and willingness to receive/recommend the influenza vaccine.

Willingness to receive the vaccine Willingness to recommend the vaccine

Characteristics N * N(%)
Adjusted 
OR [95%CI) P N N(%)

Adjusted 
OR [95%CI) P

Age (years)
18–24 92 68 (23.7) Ref 82 70 (21.3) Ref
25–34 178 118 (41.1) 0.69 [0.40,1.21] 0.201 155 129 (39.3) 0.88 [0.49,1.57] 0.672
35–49 92 57 (19.9) 0.57 [0.31,1.08] 0.084 87 77 (23.5) 1.58 [0.77,3.23] 0.209
≥50 65 44 (15.3) 0.74 [0.37,1.49] 0.397 55 52 (15.9) 1.42 [0.65,3.12] 0.378

Sex
Female 173 110 (38.3) Ref 158 130 (39.6) Ref
Male 254 177 (61.7) 1.32 [0.87,1.98] 0.188 221 198 (60.4) 1.17 [0.74,1.84] 0.500

Occupation
Physician 123 84 (29.3) Ref 114 104 (31.7) Ref
Resident 46 28 (9.8) 0.72 [0.36,1.46] 0.365 38 31 (9.5) 0.38 [0.17,0.83] 0.015
Intern 34 16 (5.6) 0.41 [0.19,0.89] 0.025 27 21 (6.4) 0.29 [0.13,0.69] 0.005
Nurse 182 124 (43.2) 0.99 [0.61,1.62] 0.976 159 133 (40.5) 0.51 [0.28,0.91] 0.024
Other 42 35 (12.2) 2.32 [0.95,5.69] 0.065 41 39 (11.9) 1.78 [0.57,5.57] 0.321

Specialty
General/ internal medicine 94 57 (20.1) Ref 79 71 (21.8) Ref
Pediatrics 49 38 (13.4) 2.24 [1.02,4.93] 0.045 46 43 (13.2) 2.46 [0.93,6.49] 0.070
Obstetrics/ gynecology 19 16 (5.6) 3.46 [0.94,12.71] 0.061 19 19 (5.8) - -
Other 262 173 (60.9) 1.26 [0.78,2.05] 0.349 232 193 (59.2) 0.98 [0.57,1.68] 0.936

Average number of patients seen per day
≤10 137 94 (33.5) Ref 123 106 (33.1) Ref
11–30 241 163 (58.0) 0.96 [0.61,1.50] 0.845 208 178 (55.6) 0.87 [0.53,1.41] 0.567
>30 41 24 (8.5) 0.65 [0.31,1.32] 0.233 40 36 (11.2) 2.17 [0.79,6.00] 0.134

Experience (years)
<5 167 114 (40.4) Ref 144 123 (38.1) Ref
5–14 147 97 (34.4) 0.90 [0.56,1.45] 0.688 133 111 (34.4) 1.13 [0.68,1.87] 0.642
15–24 57 36 (12.8) 0.80 [0.42,1.49] 0.480 53 48 (14.9) 2.19 [0.96,4.99] 0.061
≥25 51 35 (12.4) 1.02 [0.52,1.99] 0.961 44 41 (12.7) 1.50 [0.69,3.24] 0.303

* N totals for each factor may not sum to the total N since missing responses (i.e. respondent indicated “I don’t know” or “I don’t remember” or skipped the question) are 
not included in Table 3 calculations.
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concordance with similar studies in Iran, India, Saudi Arabia, 
Oman, and the UAE.19,36–39 Importantly, the majority of 
HCWs in our and previous studies were aware of the recom
mendations to receive the influenza vaccine.19,36–39 Almost half 
of our study participants depend on vaccine recommendations 
from sources other than the ministry of health, international 
organizations (e.g. WHO) or other HCWs. Thus, more empha
sis should be placed on communicating the recommendations 
for the influenza vaccine with HCWs particularly through the 
ministries of health. In Srinagar, India, 88% of HCWs thought 
that the seasonal influenza vaccine should be mandatory for 
those working in pediatrics wards.39 In our study, data showed 
that HCWs in the pediatrics department (OR = 2.24, p < .05) 
were more likely to receive the influenza vaccine. Moreover, 
receiving the vaccine by the HCWs was associated with an 
increased likelihood to recommend seasonal influenza vaccina
tion to their patients. This is an important observation know
ing that children are a high-risk group for influenza infection 
and complications. HCWs working with pediatrics might be 
more aware of vaccination recommendations as most vaccines 
are administered in this age group.

Similar to previous findings in Oman, Qatar, Saudi 
Arabia, and South Africa,19,23,24,33 the majority of surveyed 

HCWs in our study recommended the vaccine to their 
patients. In this study, a previous vaccination status, will
ingness to receive the vaccine by HCWs, and better knowl
edge about influenza and its vaccination were strongly 
associated with the tendency to recommend it to patients. 
In line with these findings, AlMarzooqi et al. reported that 
knowledge and attitudes to influenza vaccination among 
HCWs impact their decision to recommend it to patients 
in the UAE.37 The majority of study participants (85.7%) 
having a high knowledge level agreed to recommend the 
vaccine for their patients. These findings have important 
implications for pandemic preparedness as HCWs workers 
are the frontline of response during a pandemic and 
a trustable source of recommendation for patients. Higher 
knowledge scores were also associated with willingness to 
receive seasonal influenza vaccination in our study, which 
has important implications for pandemic preparedness. 
A review of HCWs’ compliance with pandemic influenza 
vaccination revealed that the receipt of seasonal influenza 
in previous seasons is a predictor of pandemic influenza 
vaccine acceptance.40 Moreover, Bonaccorsi et al. reported 
that pandemic influenza vaccine denial was higher among 
Italian HCWs who did not receive the seasonal vaccine in 
the previous season.41

The study had several limitations. First, the data collection 
relied on self-reported answers for practices, beliefs and knowl
edge. These answers could be subject to errors due to memory 
recall or social desirability bias. Second, the sample of HCWs 
considered in this study was conveniently selected from three 
governorates of Lebanon and therefore might not be nationally 
representative. Future studies are encouraged to survey 
a nationally representative sample of community HCWs from 
the six Lebanese governorates. Third, the response rate was not 
recorded. Finally, the cross-sectional mixed-design nature of 

Table 4. Association between attitudes toward influenza and willingness to recommend the influenza vaccine.

Question N*

Willing to recommend or give influenza 
vaccination 

n (%)
Crude 
OR (CI) P value

Have you ever been vaccinated against influenza? Yes 263 216 (82.1) 2.37 [1.48,3.79] <0.001
No 141 93 (66) Ref

Are you willing to receive free influenza vaccine? Yes 286 253 (88.5) 6.93 [4.27,11.34] <0.001
No 139 73 (52.5) Ref

Is influenza vaccine available for free to you and other health workers at 
your health facility?

Yes 140 117 (83.6) 1.93 [1.12,3.34] 0.018

No 196 142 (72.4) Ref
Did you receive influenza vaccine last year? Yes 118 102 (86.4) 1.71 [0.89,3.26] 0.106

No 161 127 (78.9) Ref
How many times did you receive influenza vaccine in the past 5 years? 1 74 55 (74.3) Ref

2–4 147 131 (89.1) 2.83 [1.35,5.90] 0.006
How confident are you that influenza vaccine can prevent influenza? $ ≤3 (Low 

confidence)
131 74(22.6) Ref

≥4 (High 
confidence)

296 254 (77.4) 4.66 [2.90,7.49] <0.001

Have you ever made a laboratory-confirmed diagnosis of influenza in 
a patient? 

Yes 211 173 (82.0) 1.81 [1.12,2.92] 0.016

No 176 126 (71.6) Ref
Have you ever made a clinical, non-laboratory confirmed diagnosis of 

influenza in a patient?
Yes 187 187 (100.0) 2.01 [1.23,3.28] 0.005

No 165 118 (71.5) Ref

*N totals for each question may not sum to the total N since missing responses (i.e. respondent indicated “I don’t know” or “I don’t remember” or skipped the question) 
are not included in Table 3 calculations. 

$Likert scale; 1 being “not at all” and 5 being “very much.” Neutral answers were considered low confidence.

Table 5. Association between knowledge about influenza and influenza vaccine 
and willingness to receive or give influenza vaccination.

Total sample n = 402

Knowledge 
index * 

Range [0–11]

Mann 
Whitney 

U test P-value

Median [IQR] 8.0 [6.0–9.0]
Willing to receive influenza 

vaccination
No 6.0 [5.0–8.0] 7485.5 <0.001

Yes 8.0 [7.0–9.0]
Willing to recommend or give 

influenza vaccination
No 6.0 [4.0– 

7.75]
4673.0 <0.001

Yes 8.0 [7.0–9.0]
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the study prevented any inference about the change in beliefs, 
practices or knowledge over time among HCWs in the country.

In conclusion, vaccination rates among HCWs in Lebanon 
remain suboptimal. Nonetheless, in an encouraging observation, 
more HCWs expressed willingness to receive the vaccine if it 
was available for free. Importantly, HCWs who previously 
received the vaccine or those who expressed willingness to 
vaccinate were more likely to recommend it to their patients. 
Additionally, better knowledge about influenza and its vaccine 
was strongly associated with the willingness to recommend the 
vaccine. Thus, interventions that rely on improving vaccine 
accessibility and knowledge are poised to enhance the accep
tance of vaccination and motivate HCWs to recommend it to 
their patients. Our study highlighted the opportunity to enhance 
vaccine awareness and uptake among HCWs (and potentially 
among the general population) through enhancing HCWs’ vac
cine provision convenience and targeted educational campaigns.
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