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ABSTRACT

Background: We sought to determine the knowledge of, perception, attitudes, and behaviors toward influenza virus and
immunization, and the determinants of vaccination among students, patients, and Healthcare Workers (HCW3s) at the American
University of Beirut and its affiliated Medical Center.

Methods: We conducted a cross-sectional study between October 2016 and January 2017 utilizing a self-administered
questionnaire that was provided to 247 randomly selected adult participants. Data collected included socio-demographic
characteristics, prior vaccination against influenza, knowledge, perception, attitudes, and behaviors toward influenza and
influenza immunization. A multivariable regression model was used to evaluate for independent associations between the
different variables and regular or yearly vaccination as a primary outcome.

Results: The overall survey response rate was 77%. A substantial proportion of respondents (47.4%) had never received the
influenza vaccine. Only 10.2% of students, 19.1% of patients, and 35.6% of HCWSs reported regular or yearly influenza vaccine
uptake. HCWSs had the lowest knowledge score about influenza and its vaccine despite high self-reported levels of knowledge.
Barriers to vaccinations included lack of information (31%), fear of adverse effects (29%), and a perception of not being at
risk (23%). Several factors were independently associated with regular or yearly vaccination uptake including having children
(adjusted OR = 3.8; 95% CI 1.2-12.5), a “very good” self-reported level of knowledge (OR = 16.3; 95% CI 1.4-194.2) and being
afraid of the consequences of influenza (OR = 0.2; 95% CI 0.1-0.6).

Conclusion: Adherence rates with regular or yearly vaccination against influenza remain low across all study groups. We were
able to identify predictors as well as barriers to vaccination. Future awareness and vaccination campaigns should specifically aim
at correcting misconceptions about vaccination, particularly among HCWs, along with addressing the barriers to vaccination.
Predictors of vaccination should be integrated in the design of future campaigns.

© 2020 Atlantis Press International B.V.
This is an open access article distributed under the CC BY-NC 4.0 license (http://creativecommons.org/licenses/by-nc/4.0/).

1. INTRODUCTION

According to the World Health Organization (WHO), influenza
epidemics result in 250,000 to 500,000 deaths annually worldwide
[1]. In 2009, the HIN1 influenza pandemic posed a worldwide
public health threat [2]. Although the WHO International Health
Regulations Emergency Committee declared an end to the global
pandemic in 2010, the virus itself continues to be transmitted
during seasonal outbreaks [3].

Person-to-person transmission of influenza via droplets is common
inside and outside health care facilities. Healthcare Workers
(HCWs) are at higher risk of occupational acquisition and spread-
ing to healthy staff and vulnerable patients [4,5]. Elderly persons,
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children, immunocompromised individuals, and pregnant women
are at increased risk of infection, leading to several complications
and potential deaths [4].

Influenza vaccination decreases the risk of infection in the pop-
ulation, prevents nosocomial infections, decreases morbidity and
mortality among patients, and minimizes absenteeism among
HCWs [5-7]. It has been estimated that implementing a vaccina-
tion program with 100% adherence for all individuals at risk across
the European Union would save 15 million euros spent on primary
care visits and approximately 1.6 billion euros due to reduced hos-
pitalizations [8]. Annual Influenza vaccination has been recom-
mended by the US Centers for Disease Control and Prevention
(CDCQ) since the early 1980s (https://www.cdc.gov/vaccines/adults/
index.html). Nevertheless, coverage remains largely inadequate
reaching 65% of the elderly US population [9] and only 35.4% of
the at risk population in the European Union [3].
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Seasonal Influenza vaccination policies targeting healthcare workers,
pregnant women, children above the age of 6 months and elderly and
others are implemented in different Eastern Mediterranean coun-
tries including Lebanon, Saudi Arabia, Qatar and others. Despite the
above policies, vaccination coverage remains low. For instance, vacci-
nation rates in the United Arab Emirates (UAE), Kuwait, and Oman
have been reported at 24.7%, 67.2% and 46.4%, respectively [10]
while in Turkey, various studies have cited rates ranging from 5.9%
to 27.3% [11]. Among HCWs in the middle east region, vaccination
rates have varied between 12.7% and 23.1% in Turkey [12], and a
similar study in Saudi Arabia reported a vaccination rate of 41% [13].

In this study, we aim at identifying factors associated with vaccine
use or refusal, in addition to knowledge, perceptions, attitudes
and behavior toward influenza vaccination among three different
populations: healthy college students, HCWSs (physicians and reg-
istered nurses), and clinic patients. The rationale behind target-
ing these three populations was to capture subjects with different
and distinct backgrounds, namely young healthy adults with col-
lege students, older adults with various health statuses with clinic
patients, and professionals with background knowledge on influ-
enza with HCWs. To the best of our knowledge, this study remains
among the few studies of its kind to be conducted in the middle
east region in recent times and is the first in Lebanon.

2. MATERIALS AND METHODS
2.1. Setting

We conducted the study at the American University of Beirut
(AUB), its affiliated Medical Center (AUBMC) and surrounding
hospitals, in Beirut, Lebanon between October 2016 and January
2017. Over 8000 students attend AUB, of whom 51.7% are male
and 48.3% are female. The facilities included in the study were
AUBMC, a 600-bed tertiary referral center for Lebanon and the
Middle East, Bikhazi Medical Center, a 150-bed medical-surgical
hospital, and the Doctor’s Center, an adjacent polyclinic. The study
protocol was approved by the AUB Institutional Review Board (IRB).

2.2. Study Design and Subject Recruitment

We used a cross-sectional study design with a convenience sample
of adults. Several factors affected the determination of sample size
and subject recruitment. For a relatively smaller population, a
slight reduction in sample size can be performed, albeit the number
should remain sufficient for regression data analysis. Adjustments
to the size of a sample are also needed to accommodate for com-
parative analysis of subgroups. The minimum sample size was
calculated using a formula for finite population and adjusted for
anticipated non-response of 10%, with a target power of 0.80. Adult
participants (218 years of age) were selected from AUB students,
patients at the AUBMC private clinics, and HCWs (physicians and
nurses) at the three surveyed medical facilities in order to build our
convenience sample. Participants were provided with the surveys
and were instructed on how to fill them; to ensure confidentiality,
participants dropped the envelope-sealed surveys in a designated
box. Recruitment strategies were as follows:

o Students: non-medical students from five different sites on the
AUB campus were randomly approached and verbally consented

to participate in the study. Target participants on their breaks
between courses were approached in university lounges and
seating areas where we ensured a suitable atmosphere for stu-
dents to be able to fill out the questionnaire without distraction.

« Patients: patients who presented to the AUBMC outpatient clin-
ics were randomly approached in five different clinics: derma-
tology, infectious diseases, endocrinology, rheumatology and
gastroenterology. The five different sites and the clinics were
selected to cover the largest possible representation of both stu-
dents and patients. Data collection was performed throughout
the 4-month study duration on designated days, once in the
morning, and once in the afternoon to ensure comprehensive
data sampling. Target participants were approached in waiting
areas that are calm and where patients were able to fill out the
questionnaire undisturbed.

o HCWs: electronic surveys were sent through LimeSurvey to
nurses (n = 50) and physicians (n = 50) at AUBMC. The email
addresses of HCWs were randomly selected by the software
from a database owned by the IRB. After three reminders, the
response rate was low (n = 24). Upon IRB approval and admin-
istrative approval from the respective sites, the study was extended
to include the two other sites: there, HCWs (n = 28) were
approached with a paper-based survey in a strategy similar to
what was implemented for patients and students. All 28 HCWs
accepted to participate in the study, mainly because they were
approached individually and face-to-face during their break time
rather than using an electronic survey.

2.3. Survey

We developed a paper-based self-administered questionnaire that
consisted of 32 items divided into four parts: (1) demographic
characteristics, (2) knowledge, (3) perceptions and (4) attitudes
and behaviors of participants using both open- and close-ended
questions. Questions on knowledge were adapted from the CDC
webpage “Key Facts” section (https://www.cdc.gov/flu/keyfacts.
htm), and were used to assess the respondent’s general knowledge
on influenza, the recommended preventive measures, and vacci-
nation. A score of 1 was given for each correct response. “I don’t
know” responses were classified as incorrect with a score of 0. The
total maximal score was 6 and the mean score and standard devia-
tion were calculated for every subject category.

2.4. Statistical Analysis

All analyses were performed using SPSS16 for Windows
(SPSS Inc., Chicago, IL, USA). Chi-squared tests of significance
were used to find the association between knowledge, perceptions,
attitudes and behavior with different socio-demographic factors.
Multivariable regression was used to calculate Odds Ratios (OR)
and their 95% Confidence Intervals (CI) in the measurement of
independent associations between the different variables and reg-
ular or yearly vaccination. Variables that showed statistical signifi-
cance on bivariable analysis were included in a multivariable logistic
regression model (inclusion cut-off of p < 0.5) with regular or yearly
vaccination as a primary outcome (vs. never/sometimes). Variables
in the model included age, sex, subject category, marital status,
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having children, and measures of attitudes toward vaccination
(preferring to contract influenza over receiving the vaccine, and not
being afraid of influenza). We also compared our results to previ-
ously collected unpublished data from our medical center records.

3. RESULTS

3.1. Baseline Characteristics

A total of 327 subjects were approached to participate in the survey
and the overall response rate was 75%. The final sample consisted
of 247 subjects (100 students, 95 patients, and 52 HCWs) with the
response rates for each group being 100%, 95%, and 41%, respectively.
Table 1 shows the socio-demographic characteristics of the various
subgroups. Patients were more likely than other subgroups to self-
rate their health as poor or good vs. very good or excellent (p = 0.024).

3.2. History of Influenza Infection
and Vaccination

Of all subjects, 133 (53.8%) reported ever being diagnosed with
influenza; this included the majority of patients (68.8%) com-
pared to significantly lower rates in students and HCWs (47.0%
and 47.8%, respectively; p = 0.005) (Table 2). Although HCWs
were significantly more likely to receive the vaccine regularly or
yearly (p < 0.001), 117 subjects (47.4%, n = 247) reported having
never received the vaccine, a substantial proportion of whom were
HCWs (40% of all HCWs; n = 52).

3.3. Knowledge and Perceptions of
Influenza and Influenza Vaccine

The mean knowledge score for all respondent categories was
3.8 + 1.6, with students achieving the highest score (4.2 + 1.1) and
HCWs the lowest (3.5 £ 1.9; p = 0.014). In contrast to the objective
score, the self-rated level of knowledge was highest among HCWs,
with 40.3% of subjects in that subgroup reporting a very good to
excellent knowledge (p < 0.001) (Table 2).

Regarding perceptions about influenza (Table 3), 78% of all par-
ticipants perceived influenza as a potentially serious disease, with
a majority of students (81%) and HCWs (100%) sharing this view
compared to a relatively smaller proportion (75%) of patients
(p=0.002). Only 18.6% of all participants thought vaccination pro-
vided a high degree of protection (>90%) against influenza, while
29.5% thought the vaccine efficacy was <50%. As to vaccine safety,
the majority of participants (85.8%) considered that the vaccina-
tion benefits outweigh the risks.

3.4. Attitudes and Behaviors toward
the Influenza Vaccination

More patients expressed their desire to receive the vaccine com-
pared to the other groups (87.8% vs. 66.0% and 61.9% for stu-
dents and HCWs, respectively; p = 0.001) (Table 4). Students and
patients were more willing to get the vaccine if recommended by
their health care provider (85.1% and 87.5%, respectively), which
was significantly higher compared to HCWs (57.7%; p < 0.001).

Table 1 Socio-demographic and health-related characteristics of the study population

Subject category (n = 247)

Variables p-value
College students (n = 100) Outpatients (n = 95) Healthcare workers (n = 52)

Socio-demographic characteristics
Age, in years (mean # SD) 20.0+2.8 439 +18.2 38.7+16.8 <0.001
Male sex 38/97 (39.2) 40/90 (44.4) 25/46 (54.3) 0.23
Civil status single 96/99 (97.0) 31/93 (33.3) 24/46 (52.2) <0.001
Has children 4/100 (4.0) 58/88 (65.9) 25/46 (54.3) <0.001
No. of children (mean + SD) 0.1£0.5 1.9+1.6 1.3+14 <0.001

Monthly household income 0.06
400 to < 800 USD 7/83 (8.4) 15/80 (18.8) 1/43 (2.3)

800 to 1600 USD 23/83 (27.7) 23/80 (28.8) 14/43 (32.6)
>1600 USD 53/83 (63.9) 42/80 (52.5) 28/43 (65.1)

Behavioral and health-related characteristics

Smoking 0.02
Never/occasionally 88/100 (88.0) 69/94 (73.4) 40/46 (87.0)
Frequently/regularly 12/100 (12.0) 25/94 (26.6) 6/46 (13.0)

Alcohol 0.31
Never/occasionally 85/100 (85.0) 83/93 (89.2) 43/46 (93.5)
Frequently/regularly 15/100 (15.0) 10/93 (10.8) 3/46 (6.5)

Exercise 0.48
Never/occasionally 52/100 (52.0) 57/94 (60.6) 25/45 (55.6)
Frequently/regularly 48/100 (48.0) 37/95 (38.9) 20/45 (44.4)

Self-rated health 0.02
Poor 2/100 (2.0) 7194 (7.4) 0(0.0)

Good 48/100 (48.0) 57/94 (60.6) 24/44 (54.5)
Very good/excellent 50/100 (50.0) 30/94 (31.9) 20/44 (45.5)
Comorbid conditions 7/98 (7.1) 18/94 (19.1) 6/50 (12.0) 0.04

“"Lung, heart, or kidney disease. All numbers indicate #n/N (%) unless otherwise specified. USD, US dollars.
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Table 2 Personal experience with and knowledge about influenza virus and vaccination in the study population

Subject category
Variables College students Outpatients Healthcare workers p-value
(n =100) (n=95) (n=52)
Personal experience with influenza virus and vaccination
Ever had influenza 47/100 (47.0) 64/93 (68.8) 22/46 (47.8) 0.005
Reported current likelihood of contracting influenza 0.33
Unlikely 25/100 (25.0) 28/95 (29.5) 19/52 (36.5)
Likely 75/100 (75.0) 67/95 (70.5) 33/52 (63.5)
Receipt of vaccine <0.001
Never 41/98 (41.8) 58/94 (61.7) 18/45 (40.0)
Sometimes 47/98 (48.0) 18/94 (19.1) 11/45 (24.4)
Regularly/yearly 10/98 (10.2) 18/94 (19.1) 16/45 (35.6)
Knowledge about influenza virus and vaccination
Knowledge score’ (mean * SD) 42+1.1 38+14 35+19 0.01
Self-rated knowledge about influenza <0.001
Poor 25/100 (25.0) 19/95 (20.0) 11/52 (21.2)
Good 72/100 (72.0) 64/95 (67.4) 20/52 (38.5)
Very good 0 6/95 (6.3) 15/52 (28.8)
Excellent 3/100 (3.0) 6/95 (6.3) 6/52 (11.5)
Source of health information 0.70
Physician or specialized media™ 60/96 (62.5) 61/90 (67.8) 26/42 (61.9)
Family, friends, or general media 36/96 (37.5) 29/90 (32.2) 16/42 (38.1)
“Knowledge score out of 6. “"Specialized media include scientific channels, websites, or magazines. All numbers indicate n/N (%) unless otherwise specified.
Table 3 Perceptions about the influenza virus and vaccine in the study population
Subject category
Variables College students Outpatients Healthcare workers p-value
(n =100) (n=95) (n=52)
Influenza can be a serious disease 81/100 (81.0) 69/92 (75.0) 42/42 (100) 0.002
Influenza vaccine provides...% immunization against influenza 0.06
<50% 22/100 (22.0) 29/95 (30.5) 22/52 (42.3)
50-90% 46/100 (46.0) 42/95 (44.0) 17/52 (32.7)
91-100% 15/100 (15.0) 7195 (7.4) 2/52(3.8)
Don’t know 17/100 (17.0) 17/95 (17.9) 11/52 (21.2)
Influenza vaccine is... 0.66
Very safe 29/100 (29.0) 27/95 (28.4) 19/52 (36.5)
Somewhat safe 48/100 (48.0) 53/95 (55.8) 24/52 (46.2)
Not safe 6/100 (6.0) 5/95 (5.3) 4/52 (7.7)
Don’t know 17/100 (17.0) 10/95 (10.5) 5/52(9.6)
Benefits from influenza vaccine outweigh risks 83/100 (83.0) 82/95 (86.3) 47/52 (90.4) 0.46

All numbers indicate n/N (%) unless otherwise specified.

Around 65% of patients and HCWs (n = 146) were willing to vac-
cinate their children against influenza. Also, patients were more
willing than HCWs to vaccinate their children (72.3% vs. 51.9%;
p = 0.01). The most cited reason for refusing vaccination was lack
of information about the vaccine (31%), fear of potential adverse
effects (29%), and the thought of not being at risk (23%). There was
no difference in the cited reasons across the three study populations.

3.5. Determinants of Regular or Yearly
Vaccination Uptake

Approximately, 52% of the study population reported regular
or yearly receipt of influenza vaccine, and this was less prevalent

among students compared to patients and HCWs (p = 0.001). The
results of the bivariable analysis are shown in Table 5: a higher
mean age (p < 0.001), being married/widowed (OR = 2.5; p =
0.006), having children (OR = 3.7; p < 0.001), and physician rec-
ommendation of the vaccine (OR = 7.1; p < 0.001) were all asso-
ciated with regular or yearly influenza vaccination. While a good
self-reported knowledge about flu symptoms and having a positive
attitude toward vaccination showed a positive association, having
a higher objective knowledge score was not associated with regular
or yearly vaccination uptake (p = 0.63).

The multivariable logistic regression model revealed three inde-
pendent predictors of regular or yearly influenza vaccination:
having children (adjusted OR = 3.8; 95% CI 1.2-12.5) and having
a “very good” self-reported knowledge of the influenza symptoms
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Table 4 Attitudes and behaviors toward influenza vaccination

Subject category
Variables College students ~ Outpatients Healthcare p-value
(n=100) (n=95) workers (n =52)
(A) Attitudes
I feel that getting a flu shot is a wise thing to do 74/100 (74.0) 75/95 (78.9) 32/52 (61.5) 0.07
I am willing to get the flu shot 64/97 (66.0) 72/82 (87.8) 26/42 (61.9) 0.001
I would rather get the flu shot than get the flu 75/99 (75.8) 69/80 (86.3) 36/42 (85.7) 0.15
I think the flu vaccine causes influenza 22/100 (22.0) 12/95 (12.6) 11/52 (21.2) 0.20
I am not afraid of influenza 45/100 (45.0) 45/95 (47.4) 26/52 (50.0) 0.84
(B) Behaviors
I would recommend vaccination against the flu 68/100 (68.0) 66/95 (69.5) 32/52 (61.5) 0.60
After the last flu pandemic, I am more likely to recommend vaccination to my patients N/A N/A 32/52 (61.5) NA
I ask my health care provider for the flu shot 55/100 (55.0) 49/95 (51.6) N/A 0.63
I would get a flu shot if my health care provider recommended it 80/94 (85.1) 70/80 (87.5) 30/52 (57.7) <0.001
I would vaccinate my children against influenza N/A 68/94 (72.3) 27/52 (51.9) 0.01
All numbers indicate n/N (%) unless otherwise specified. N/A, not applicable.
Table 5 Bivariable analysis of potential determinants of regular or yearly influenza vaccination
) Influenza vaccine uptake Unadjusted
Variables dds rati p-value
Sometimes/never (n = 193) Regularly/yearly (n = 44) odds ratio
Subject category 0.001
College students 88/193 (45.6) 10/44 (22.7)
Outpatients 76/193 (39.4) 18/44 (40.9)
Healthcare workers 29/193 (15.0) 16/44 (36.4)
Age 30.8 + 15.7 40.8 +£19.3 <0.001
Marital status married/widowed 62/191 (32.5) 24/44 (54.5) 2.5 0.006
Having children 59/187 (31.6) 27/43 (62.8) 3.7 <0.001
Average number of children 09+15 l.6+14 0.003
Knowledge score’ 40+12 41+13 0.63
Self-rated knowledge about influenza 0.01
Poor 41/193 (21.2) 4/44 (9.1)
Good 129/193 (66.8) 27/44 (61.4)
Very good 13/193 (6.7) 8/44 (18.2)
Excellent 10/193 (5.2) 5/44 (11.4)
Vaccine recommended by physician 65/148 (43.9) 21/25 (84.0) 7.1 <0.001
I am willing to get the flu shot 123/178 (69.1) 37/41 (90.2) 4.2 0.006
I would rather get the flu shot than the flu 139/178 (78.0) 39/41 (95.1) 5.6 0.01
I am not afraid of influenza 102/193 (52.8) 13/44 (29.5) 2.7 0.005
I would recommend vaccination against the flu 126/193 (65.3) 38/44 (86.4) 3.3 0.006
In the future, I would like to receive vaccination 126/193 (65.3) 37/44 (84.1) 2.8 0.01
I ask my health care provider for the flu vaccine 81/164 (49.4) 21/28 (75.0) 3.0 0.01

"Knowledge score out of 6. All numbers indicate n/N (%) unless otherwise specified.

(adjusted OR = 16.3; 95% CI 1.4-194.2). Not being afraid of the
flu was negatively correlated with receipt of the vaccine (adjusted
OR =0.2; 95% CI 0.1-0.6).

4. DISCUSSION

In this cross-sectional study, self-reported vaccination was low
among patients, students and HCWs in Lebanon, reaching no
more that 36% among HCWs, despite agreement about the seri-
ousness of influenza and a high perceived likelihood of contract-
ing the infection. This finding is validated by the University Health
Services data reporting a vaccination uptake of 38.5% and 33.4% in
2016 and 2017, respectively. Compared to neighboring countries,

our HCWs vaccination uptake falls within regional data and ranks
lower than Kuwait (67.2%), Oman (46.4%) and Saudi Arabia (41%)
[10,13]. In contrast, they supersede those reported in Turkey
(12.7-23.1%) and the UAE (24.7%) [10-12]. HCWs overestimate
their knowledge about influenza while scoring lowest on the objec-
tive knowledge component. Low levels of knowledge about the
vaccine were previously shown to cause lower vaccination rates in
nurses compared to physicians [5,14,15]. The low rates of adher-
ence with vaccination among physicians may be traced back to a
tradition of neglecting their own health in favor of their many pro-
fessional and personal obligations [16]. The relatively small number
of HCWs in this study does not allow for subgroup analysis to
delineate differences between nurses and physicians. A recent study
in Pakistan showed low vaccination rates among physicians against
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influenza (8.84%), with lack of awareness about the vaccine and the
recommendations being the major obstacles for adherence [17].

Vaccination uptake was lowest among students (10.2%), with a
significantly lower likelihood of regular vaccination (p = 0.001),
despite responses of high likelihood of contracting influenza
(75.0%). Similar low rates of influenza vaccination among students
were reported in studies from European countries [18,19]: stu-
dents could perceive themselves as healthy individuals susceptible
to influenza but at lesser risk for its complications. They also visit
healthcare providers less frequently. In fact, people who view them-
selves as healthy are usually less likely to take the vaccine, while
those with poorer self-rated health and higher co-morbidities have
a higher vaccination rate [20].

Previous studies have shown that among HCWs, adherence to
vaccination manifested in their recommendation to patients
[5,15,21,22]. In our cohort, HCWs demonstrated the lowest
objective knowledge scores despite reporting a significantly
higher level of self-rated knowledge. These results are supported
by another study showing that while 85% of nurses believed they
received the necessary information to make an adequate deci-
sion about influenza vaccination, only 9.6% correctly answered
knowledge questions [23]. During the last HIN1 pandemic
(2009-2010), adequate basic knowledge of HCWs about the vac-
cine was strongly associated with recommending it to patients
[24] and correlated with higher rates of vaccination in older
community-dwelling adults [25].

A distrust regarding the vaccine is prevalent in our study with
doubts regarding its effectiveness and ambivalence as to its safety.
A third of participants stated fear of potential adverse effects as
a deterrent from vaccination. Many studies have recently inves-
tigated adverse effects of the seasonal influenza vaccine, with
concerns being raised regarding potential effects on pregnancy
[26-28], neurological diseases [29-31], and potential solid organ
transplantation rejection [32]. These studies have not been con-
clusive enough, and the CDC has not modified its recommen-
dation of yearly vaccination. Considering these doubts and
misconceptions, HCWs could act as a source of accurate infor-
mation regarding the vaccine efficacy and safety. In fact, 77% of
participants stated their willingness to take the vaccine if recom-
mended by a physician. Studies in the United Kingdom, France,
Germany, and Mexico showed that HCWs and the general pop-
ulation alike consulted their practitioner before obtaining the
free-of-charge influenza vaccine [19,24,33]. The lack of recom-
mendation by a physician was further shown to significantly
hinder immunization [24,33,34].

Unlike the objective knowledge score, a self-reported knowledge
of “very good” was the strongest independent predictor of vacci-
nation (OR = 16.3; 95% CI 1.4-194.2). Therefore, perceived rather
than objective knowledge seems to drive participants to vacci-
nation. Efforts should however be centered on bridging the gap
between the self-reported knowledge level and actual knowledge
among HCWs.

The positive association between having children and vaccine
uptake is a new finding that has not been addressed in previous
studies. It can be attributed to the sense of responsibility individu-
als feel toward their children. This aspect could be further exploited
in awareness campaigns using “protect your children” as a message.

Overall, having a positive attitude toward vaccination was asso-
ciated with increased uptake of regular or yearly vaccination.
Patients who reported not being afraid of the flu were 80% less
likely to receive the vaccine, and this was supported by other
studies in healthy adults and HCWs [21,24]. Thus, clarifying the
potential severity of influenza should be a key element in future
vaccination campaigns. In a prior assessment of influenza vaccine
uptake at our institution, having a positive attitude consistently
predicted regular vaccination in individual sub-groups and across
all participants (OR = 38.7; 95% CI 38.7-38.8). These determi-
nants have been echoed in regional studies performed in Turkey
and several Arab countries mentioned above [10-13], thus high-
lighting a possible cultural context to be considered while build-
ing future campaigns.

In a recent study by Yeung et al. [35], a systematic review of 23 arti-
cles assessed factors associated with yearly influenza vaccination
uptake. Perceptions about vaccine efficacy (OR 2.7-10.5), safety
and adverse events (OR 10.5) were more influential than the level
of knowledge itself. Advice from doctors was also a key predictive
factor of vaccination. Moreover, in the US, individuals with higher
education, better income, and insurance coverage have higher
vaccination rates [17,36].

Based on our findings, we propose a model for a locally effective
influenza vaccination awareness campaign using the framework of
the Health Belief Model (HBM) [37]. Such an approach was under-
taken in a Chinese study to provide a description of the high-risk
sexual behavior in men who have sex with men [38]. The model
presents a framework of constructs that, when adapted to the influ-
enza disease and vaccination, consists of the following elements:
(i) perceived susceptibility (increasing awareness of risk); (ii) per-
ceived severity (stressing potential complications); (iii) perceived
benefits (protection of self and others, especially children); (iv) per-
ceived barriers (accurate depiction of vaccine adverse events and
effectiveness); and (v) cues to action (using frequent reminders).
The model is based on the assumption that a person’s belief in
a personal threat of an illness or disease together with his/her belief
in the effectiveness of the recommended health behavior will pre-
dict the likelihood the person will adapt the behavior. We believe
the HBM can help explore or identify approaches that may be used
to increase adherence to vaccination. Even though multiple factors
in our surveys were shown to correlate with vaccination, we believe
that these factors require a further exploration through descriptive
qualitative study designs using focus groups and in-depth interviews.

The current vaccination uptake is higher compared to our 2010
findings but remains significantly lower than US data (68.5% for
HCWs and 40% for the general population) and data from neigh-
boring countries, namely Kuwait, Oman and Saudi Arabia [10].
These rates are higher than earlier findings whereby adherence
rates were 25.5% and 7.1% for HCWs and students, respectively
(data from the University Health Services at AUB).

Whether vaccination should be mandatory to all HCW's remains
debatable: among 97 facilities in the US, there was a 25.5% increase
in vaccination rate between pre-mandates and post-mandates in
hospitals with consequences for non-adherence, versus 15% in
hospitals without consequences [39]. Consequences ranged from
wearing a mask during the influenza season to termination.
Currently, AUBMC adopts a strategy of strongly encouraging
influenza vaccination rather than making it compulsory.
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Our study is limited by the small sample size and low response rates
from HCWs. This raises two important potential biases: the under
coverage of the population, and the non-response bias, especially
given the low response rate from HCWs. Participants self-reported
their vaccination status, and one cannot rule out the possibility of
over reporting the vaccination uptake as a manifestation of social
desirability. Our population consists of a convenience sample that
may not be representative of the larger population of students,
patients and HCW s at our institution. Therefore, large multicenter
and population-based studies are needed to produce generalizable
data. Lastly, and despite the measures taken to ensure confiden-
tiality, bias based on social desirability and conformity especially
amongst students cannot be ruled out given the study design.

5. CONCLUSION

Low uptake of influenza vaccination remains a global problem.
In this study, we identified three major independent predictors
of regular or yearly vaccination uptake: having children, having a
“very good” self-reported knowledge of influenza, and being afraid
of contracting the flu virus. These, along with socio-demographic
background should be considered to develop an efficient national
influenza vaccination campaign. Based on our findings we have
presented a model for a locally effective campaign based on the
HBM framework.
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