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Abstract

Background: Hajj (i.e., pilgrimage) is one of the
largest mass gatherings in the globe. It brings peo-
ple from around the world into small confined ar-
eas, which facilitates the transmission of droplet
infections, like influenza. Saudi Arabia requires all
healthcare workers (HCWs) receive the influenza
vaccine since they can transmit influenza among
infected patients to un-infected patients, including
high-risk groups. We sought to assess the commit-
ment of the HCWs toward vaccination as well as the
reasons for vaccine refusal.

Methodology: A cross-sectional study was per-
formed during Hajj season 2019 among HCWs in Al
Mashaer, Makkah, Saudi Arabia. Anonymous, self-
administered questionnaires were distributed to col-
lect the information on demographic characteristics,
vaccine uptake, and their attitudes and concerns to-
wards receiving the vaccine.

Results: A total of 760 completed questionnaires
were received, with a response rate of 95%. Males
represented (58%), and the average age (MeantSD)
was 36.717.65 years. More than half of participants
(56%) were working in the primary Health Centers
(PHCs), while (44%) were working in the hospitals.

(93%) of the participants have received the vaccine
before in their life. For the 2019 Haijj season, (76%)
of them received the vaccine. Following the authori-
ty’s recommendation (74%) was the main reason
for vaccination, 24% were not vaccinated before at-
tending this Hajj, and 25% did not intend to take the
vaccine in the future. Concerns about the vaccine
side effects (46%) and misconceptions regarding
its efficacy (44%) were the main barriers for vacci-
nation refusal. Logistic regression analysis showed
that the other health cadres, pharmacists, and
working in hospitals were independently associated
with vaccine avoidance in the 2019 Hajj. While for
the future intention to take the vaccine, working in
the hospitals, HCWs from the northern region, other
health cadres, nurses, and pharmacists were inde-
pendently associated with vaccine rejection.

Conclusion: Despite the good uptake of the vaccine,
there are still misconceptions about the efficacy of
the vaccine and concerns about its side effects.
Awareness programs are required to address those
concerns, especially for younger staff, pharmacists,
and other cadres. Higher vaccine uptake among
healthcare workers will impact the vaccination of
the general population.

Key Words: Pilgrimage, Seasonal influenza vac-
cine, healthcare workers, Saudi Arabia.
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Introduction

Seasonal influenza is a contagious respiratory infection
caused by negative-stranded RNA viruses of the
Orthomyxoviridae family that circulate worldwide (1-2).
Influenza viruses are classified into four different types (A,
B, C, and D). Influenza A and B viruses spread and lead
to seasonal epidemics of illness. Type A viruses are also
categorized into subtypes based on the proteins located
on the surfaces of the viruses called hemagglutinin (HA)
and the neuraminidase (NA). Currently, the subtypes of
influenza A viruses that circulate in human beings are
A(H1N1) and A(H3N2). Influenza B viruses are classified
into two lineages, identified as B/Yamagata and B/Victoria.
Influenza C viruses usually cause mild illness and do
not lead to human epidemics, while influenza D viruses
mainly affect cattle and are not known to cause disease
in humans (1).

Influenza viruses are constantly mutating. The strains
can change in two different ways, Antigenic drift and
Antigenic shift. Antigenic drift is minor changes in the
influenza viruses’ genes that also can lead to changes in
the surface proteins (HA) and (NA) of the viruses. The
HA and NA surface proteins are antigens, triggering
the immune response of the body’s immune system to
produce the antibodies that can fight the infection. The
mutations associated with antigenic drift constantly occur
as the virus replicates. Therefore, a person becomes
vulnerable to influenza illness again. Antigenic drift is
the most important reason why people can get influenza
more than one time, and it is also a crucial reason why
the influenza vaccine structure needs to be evaluated
and updated annually. Antigenic shift is a huge, significant
change in an influenza A virus, resulting in new HA and/or
new HA and NA proteins in influenza viruses that infect
humans. The shift can result in a new influenza A subtype
in humans, such as in Spring 2009, when an H1N1 virus
with genes from North American swine, Eurasian swine,
humans, and birds emerged to infect people and rapidly
spread, resulting in a pandemic (2-3).

Persons infected with the influenza virus mostly show
symptoms such as fever, fatigue, headache, chills, muscle
pain, coughing, and rhinitis. Furthermore, the infection
may lead to more serious complications like bronchitis,
pneumonia, secondary bacterial infections, respiratory
distress, and cardiovascular problems, which all may lead
to death if left untreated (2). Both the common cold and
influenza are respiratory illnesses with symptoms similar
to each other, but they are caused by different viruses. It
can be challenging to differentiate between them based
on symptoms only. Generally, influenza is worse than the
common cold and more severe and results in significant
health problems (3).

People at any age can be affected, but some groups
are more at risk than others, including children aged
under five years (especially younger than two years),
adults aged more than 65 years, pregnant and post-

delivery women, people with chronic medical morbidities,
immunocompromised people, severely obese people, and
residents of nursing homes. Among the high-risk groups,
immunocompromised individuals are considered to be at
a very high risk of complications from influenza (4). Health
care workers also are at high risk of getting an influenza
infection because of the exposure to the patients, as well
as enhancing the spread of the disease to vulnerable
individuals (1).

People infected with the influenza virus can spread it to
others up to about one meter away, commonly by droplet
mode when people with the influenza cough, sneeze, or
talk (3). Also, it can be spread by hands contaminated with
the influenza virus, through touching a surface or item that
has the virus on it and then touching their mouth, nose, or
maybe their eyes. The period from when an individual is
exposed and infected with influenza to when symptoms
begin (incubation period) is around two days, ranging
from one to four days (1). Infected persons with influenza
are most contagious in the first three or four days after
their illness. Some otherwise healthy adults can infect
others one day before the development of symptoms and
up to one week after becoming sick. Others, especially
young children and immunocompromised individuals,
may possibly be able to infect others for an even more
extended period (3).

The diagnosis of influenza is usually based on clinical
symptoms. However, in a low activity period, the
diagnosis should be considered in individuals with acute
febrile respiratory symptoms who have lately spent time
in settings related to an influenza outbreak. These may
include organized tour groups, any mass gatherings,
summer camps, cruise, and military ships, as well as
their contacts (4). Laboratory tests used to confirm the
presence of the influenza virus are antigen detection test,
virus isolation, or detection of influenza-specific RNA by
reverse transcriptase-polymerase chain reaction (RT-
PCR) (1).

Rapid influenza diagnostic tests (RIDTs) can detect
influenza A and B viral nucleoprotein antigens in
respiratory samples and quickly (less than 15 minutes)
provide results, and are mostly suitable for bedside and
office use. RIDTs are significantly less sensitive compared
to other types of tests like RT-PCR (false-negative results
are not uncommon) (4).

The best available and effective preventive measure for
influenza viruses is the vaccine, especially for the high-
risk groups, and due to the changes and mutations of
the antigen of the virus (Antigenic drift), it is necessary
to update the vaccine on an annual basis (5). Besides
that, personal protective measures and good health
behaviors like hand hygiene, respiratory hygiene by
wearing the mask and covering the mouth and nose when
coughing and sneezing, and avoiding close contact with ill
individuals can stop the spread of the viruses and prevent
the influenza disease (1).
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Acute respiratory tract infection is a significant health
challenge during the annual Hajj season. The Saudi
Arabian government has successfully controlled the
spread of other diseases like meningitis and cholera
during Hajj (6). Approximately 5% to 15% of the global
population contract influenza and cause an average of
650,000 respiratory deaths a year (8). Influenza virus
rapidly spreads in seasonal epidemics and creates a
considerable economic burden associated with high
health care costs and lost productivity.

More than two million Muslims from different countries
gather in Makkah for Hajj each year, and according to
WHO, mass gatherings expose a large number of people
to infectious diseases (6-9). Al-Tawfiq et al. (10) indicate
that the intense crowding that is created by limited space
facilitatesthetransmissionofairborneinfections. Therefore,
the Haijj, which is the largest gathering of humans in a
limited area, increases vulnerability to infectious diseases
and creates an optimal environment for the spread of the
influenza virus (6). Literature suggests that there is a high
incidence of influenza infections during the annual Muslim
Hajj pilgrimage in Mecca (6-7); approximately 4-15% of
pilgrims contract seasonal influenza during Hajj (11).

Therefore, the Saudi government mandates the
meningococcal vaccine for all visitors during Hajj to
prevent the spread of infectious diseases (12). Also, the
authority strongly recommends other vaccines, including
yellow fever, tetanus, diphtheria, measles, and influenza
vaccines (13). In contrast, many pilgrims lack awareness
about the importance of the influenza vaccine, which
exposes health care workers at a higher risk for acquiring
the virus from their patients during Hajj. However, there
are misconceptions about the benefits of the influenza
vaccine among health workers in Saudi Arabia, which
acts as a barrier for fear of side effects and vaccine costs
(14).

Health care workers are at high risk for contracting
influenza compared to adults working in non-health
settings. They acquire influenza from patients because
the virus spreads through close contact with the ill person
(15-16). Therefore, influenza vaccination reduces the
spread of the virus and decreases absenteeism in health
care settings (17).

Health care workers may also transit influenza viruses
and other respiratory infections to their patients (18).
Thus, influenza vaccination for health workers improves
indirect protection for patients. Also, the influenza vaccine
among health care workers reduces the transmission
of the virus to their family members (19). The rate of
vaccination acceptance among the medical personnel is
low despite the interventions that have been put in place,
and has remained low at 42%. The non-acceptance of the
influenza vaccines by medical personnel is due to a wide
range of misconceptions and lack of knowledge about
influenza infection and its risks for patients, and about
the vaccine’s effectiveness and safety. The non-recipients
may not know their risk of getting influenza (20).
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Besides, according to Alshammari et al. (21), there
are cases in which some medical personnel believe
that vaccines increase the chances of a person getting
influenza. The lower awareness about the importance of
immunization is responsible for the poor uptake rates of
vaccines among healthcare workers.

Petek et al. (22) explain that the primary motivators for
vaccination coverage were: awareness of the high risk of
infection at the workplace, self-protection, and protection
of family members and co-workers. Notably, a definite link
was found between the vaccination, advanced age, and
belief in the effectiveness of influenza, while a negative
association was found between the nurses’ profession
and vaccination.

Lee et al. (23) noted that achieving a high vaccine uptake
in the early stages of a medical career might, therefore,
improve subsequent influenza vaccine uptake. Alenazi et
al. (18) indicate that medical personnel reject vaccines
because they are wary of the adverse effects of the
vaccine. However, the medical personnel who accept to
be immunized do so to enhance their protection and that
of patients.

According to Kuster et al. (15), the rates of infection
are low among medical practitioners who have been
vaccinated. The prevention of influenza among healthcare
workers can only happen if they follow the guidelines that
govern the immunization process. Socan et al. agreed
with Alenazi, that providing education on the efficacy
and safety of vaccines should be one of the priority
public health measures taken to improve knowledge and
eliminate misconceptions and attitudinal barriers regarding
immunization in health care workers (18-19).

Influenza vaccine hesitancy among health care workers
increases the prevalence of seasonal flu during the Hajj.
Anti-vaccine campaigns, and lack of motivation to receive
the vaccine hinder the uptake of the influenza vaccine (23-
24). Many health workers during Hajj do not have correct
information concerning the influenza vaccines. According
to Badahdah et al. (7), the lack of awareness limits the
knowledge that people have towards the immunization
program. Also, the shortage of vaccines or non-availability
is one of the reasons for poor uptake among health
professionals (25).

This study was conducted during the Hajj season in 2019/
1440 H in Al Mashaer, Holy Makkah, Saudi Arabia, aiming
to assess the uptake rates of influenza vaccine among
healthcare workers, their commitment toward the vaccine
before attending the Hajj, and to determine the barriers
behind not receiving the vaccine.
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Methodology

This is a cross-sectional study that was carried out during
the period between August 1st and 15th, 2019, among
HCWs in Al Mashaer, Makkah, Saudi Arabia. The study
was conducted in all primary health centers of Mena and
Arafat, as well as all hospitals of Al Mashaer (4 in Mena
and 4 in Arafat).

The eligible participants were HCWs (including all
physicians, nurses, pharmacists, and other staff who
served pilgrims) who were employed in Saudi Arabia
and working in Al Mashaer during the Hajj 2019 and who
agreed to participate and provide information.

We constructed and used an anonymous self-administered
questionnaire in both Arabic and English languages based
on thorough review of relevant literature and previous
research findings (7, 18, 20, 21, 26). The questionnaire
included participants’ demographics (age, gender,
nationality, region, profession, chronic comorbidities if
any, working experience, and Hajj participating times),
knowledge about the frequency of vaccination and the
perceived effectiveness, whether the participants received
the influenza vaccine in the past and also for this Haijj
season particularly, motivations for getting vaccinated and
the barriers behind not getting the vaccine, and willingness
to take the vaccine in the future.

The questionnaire was pilot-tested on a convenience
sample of HCWs with research experience to ensure clarity
and simplicity of administration. The main investigator
and well-trained team were in charge of distributing the
questionnaires throughout visits to the participating
hospitals and PHCs.

The Institutional Review Board (IRB) of King Fahad
Medical City reviewed and approved the study protocol
and the questionnaire, with approval number 19-358E.

Data entry and analysis was performed using Statistical
Package for Social Sciences (IBM, SPSS, version 23) and
Microsoft Excel 360. Descriptive statistics were performed
using counts and percentages for categorical variables and
using mean + standard deviation for continuous variable.
Chi-square test or Fisher’'s exact test were applied to
compare categorical variables, and a binary logistic
regression was used to examine associations between
vaccination practice and other independent variables. A
p-value of <0.05 was considered statistically significant.

Out of 800 questionnaires that were distributed, 760 were
returned for a response rate of 95%. Males represented
57.7% (n = 432), and the average age of the included
participants was 36.7+7.65 years, ranging from 22 to 67
(median 35) years. Participants were categorized based
on age into five main groups: under 25 (2.91%), 26 — 35
(49.4%), 36 — 45 (33.7%), 46 — 55 (11.5%) and 56 years

or higher (2.51%). 55.8% (n=424) of the participants were
working in the PHCs while the remaining 44.2% (n=336)
were working in the hospitals. Participants from Central
and Western regions of Saudi Arabia represented 30.9%
and 34.1%, respectively. Participants from the Southern
region represented 6.33%. Approximately three quarters
of the included participants were Saudis (73.8%). Nurses
represented 48.6% while physicians and pharmacists
represented 29.8% and 12.5%, respectively. Half of
the participants had more than 10 years of experience
(53.6%). Results showed that 63.2% of the included
HCWs previously worked as HCWs during the Hajj. Hajj
participating times were categorized into four main groups:
less than 5 times (66.5%), 6 - 10 (24.3%), 11 — 15 (6.7%),
more than 15 times (2.5%) (Table 1).

Only 6.22% of the included HCW had medical conditions
that required treatment. Medical conditions included
diabetes (2.77), asthma (0.66%), hypertension (3.3%)
and heart problems (0.13%) (Table 2).

Most of the included HCWs received influenza vaccine
at least one time before (93.3%,). Being a physician and
non-Saudi HCW, are significantly increased in vaccination
compliance (P< 0.001, P = 0.006) respectively. There
was no significant difference in vaccination rate among
age groups. Then, the age regrouped into Two main
groups: less than 35 years (52.3%) and older than 35
years (47.3%). With respect to those groups, vaccination
compliance was more in the participants older than 35
years (P = 0.034).

Three quarters (76%) of the included HCW were
vaccinated for this specific Hajj season. Older than 35
years, being a physician and Non-Saudi HCWs, are
significantly increased in vaccination compliance (P =
0.008, P < 0.001, P < 0.001) respectively. On the other
hand, 31.5% of the participants who were working in the
hospitals did not receive the vaccine for this Hajj season
(P <0.001) (Table 3).

The majority of the included HCWs strongly agreed
(35.9%) or agreed (45%) that influenza vaccine is
effective. However, 23.7% of the participants aged less
than 35 years, 22.9% of the Saudi participants, and
30.4% of the other HCWs were either unsure or disagreed
(P<0.001). In addition, 95.5% of the physicians (P<0.001),
94.9% of the Non-Saudi HCWs (P<0.001), 87.8% of the
participants aged older than 35 (P= 0.001) and 89.4%
of the HCWs who have chronic morbidities (P<0.001)
significantly agreed or strongly agreed that all HCWs
should get influenza vaccine. 75.3% of the participants
responded with “Yes” when asked whether they would
have an influenza vaccine in the future. (Table 4).

The most common reason for ever receiving influenza
vaccine was the recommendations of Saudi MOH (73.9%).
Other reasons included self-protection (64.6%) and
avoiding sickness during Hajj (60.7%). The least common
reason was to avoid taking sick leave (22.3%) (Figure 1).
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The most common reason for not receiving influenza
vaccine was the concerns regarding side effects (46.2%).
Other reasons included wrong perception regarding the
effectiveness of the vaccine (44.2%) and the risk of getting
flu through the vaccine (32.7%) (Figure 2).

Regarding the frequency of influenza vaccine, the correct
answer (every year) was selected by 75% (n = 546) of
the HCWs who participated in the study. Physicians
comprised the highest percentage (85.9%) followed by
nurses and pharmacists (74.3% and 73.3%, respectively).
On the other hand, 55% of other HCWs did not answer
this question correctly (P <0.001). Furthermore, one-third
of the participants from the hospitals answered incorrectly
(P <0.001).

The correct effective duration for the vaccine (one year)
was chosen by 77.1% (n = 549) of the participating
HCWs. Female gender (82.7% P = 0.017), Non-Saudi
HCWs (91.5% P <0.001) and physician (90.2% P <0.001)
represent the highest percentage among all participants
(Table 5).

Table 6 shows the results of the predicted probability of
the binary logistic regression analysis for those who did
not receive the vaccine. Refuse to take the vaccine at all
was significantly higher among the pharmacists compared
to other HCWs (OR=11.07; 95%CI: 2.47- 49.4; P= 0.002).
Regarding the vaccination status for the current Hajj
season, working in a hospital (OR=1.9;95%CI:1.3-2.8,
P=0.001) was a significant factor for not taking the vaccine.
Furthermore, other HCWs (OR=4.3;95%CI:1.9-9.4,
P<0.001), Pharmacists (OR=2.7;95%CI:1.3-5.8, P=0.008)
were more likely not to take the vaccine for this Hajj
compared to other HCWs (physician and nurses). On the
otherhand, Non-Saudi participants (OR=0.48;95%CI:0.24-
0.96, P=0.038) were significantly more compliant to
receive the vaccine for the current Hajj season. For the
future intention to take the vaccine, the participants who
were working in the hospitals (OR=1.5;95%CI:1.09-
2.3, P=0.015) and the HCWs from the northern region
(OR=1.8;95%CI:1.2-3.4;P=0.042) significantly rejected
the thought of taking the vaccine in the future. Among
the professions, other HCWs (OR=4.9;95%CI:2.1-11,
P<0.001), pharmacists (OR=2.7;95%CI:1.2-6;P=0.011)
and nurses (OR=2.4;95%CI:1.2-4.6;P=0.010) were also
more likely to refuse the vaccine in the future compared
to the physicians.
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Table 1: Demographic and occupational characteristics of the included participants during Hajj season 2019

(1440 H), Makkah, Saudi Arabia.

Aoe Groups:

* Lnder 25

+  26-35
+  3E-45
v 46-55

¢ 56 and older

* Mean+D
Mationality:

«  Saudi

* Man-Saudi

Region:
* Central
* Maorthern

+  Southern

* Eastern

* Westarn
Profession:

* Fhysician

* Murse

* FPharmacist

* Others
Experience:

« <l10vyears

=10 vyears

First time working as a health care worker during Hajj

[‘Jlﬁb&l' of times {categorical)
* Less than & times
+  5-10times
« 11-15%times

* [Mare than 15 times

Characteristics Mo, (92)
Working place
* FHC 424 (55.8)
* Hospital 336 (44.2
Gender:
* Male 432 (5715
+ Female 35 (425

225 (30.9)
96 (13.2)
46 16.33)
1121154}
243 (24.1)

B b | =0 .
226 |..£E'.E.|

359 d5E
e (e

350 (4.4}

405 (53.8)

25 56050
0

1o (24,35
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Table 2: Medical comorbidities reported by the included HCW during Hajj season 2019 (1440 H), Makkah, Saudi
Arabia

Characteristics Ma. (35}

Ongoing meadical condition that requires treatment
*  Yes 47 (6.22)
* [ 709 (93.8)

Associated comorbidity 2ZLi2TT)
* Ciabetes 2ZLi2TT)
* Asthma S 0.aiE)
* Hypertension 2543300
* Heart problems 101z

Table 3a: Vaccination status among the participants according to their demographic characteristics during Hajj
season 2019 (1440 H), Makkah, Saudi Arabia.

Are you vaccinated for this specific
Hawve you ever had influenza vaccine? Hajj season?
Yes No F Yes Mo P
Mo, %o Mo, o Value Mo. S Mo, S Value
Age group | =35 362 914 34 5.6 00347 286 2.2 (110 27.8 0.002"
{years) »35 343 a5.3 17 4.7 288 204 | TO | 19.&
Gender Male 402 G933 2 a7 0,930 3249 TeE (102 237 0,300
Female 303 932 2 &8 244 755 | T9 | 245
Chronic Yes i 979 1 2. 0.200 3G oo | 11 | 234 0.930
diseases Mo (] 931 4a .9 537 ol | 169 | 23.9
MNationality | Saudi ) ala 4 2 0.005* 396 711 |1al | 2589 | <0.001L°
Mon-Saudi | 192 ar.s 5 2. 176 298 | 20 [ 10.2
Central 212 a4.2 13 5.8 17 791 | 47 | 20.9
Morthern 2y e a2 2.4 75 78l | Z 21.9
Region Southern 43 935 3 .5 0.940 30 bE2 | 14 | 318
Eastern 105 938 7 &3 a0 811 | 21 | 189
Western | 232 | 935 | 16 | &5 180 | 726 [6a | 274 | 0150

* Statistically Significant
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Table 3b: Vaccination status among the participants according to their occupational characteristics during
Hajj season 2019 (1440 H), Makkah, Saudi Arabia

Are you vaccinated for this specific

Have you ever had influenza vaccine? i
Haj season?

Yes Mo P Yes Mo P

I, Fa [, Fa value Mo, 2 M, 2 value

LT:E':'"E AL 396 | 936 | 27 | 64 b 35 | 819 | 76 | 181 | PO
Hospitals | 312 [ 929 [ 24 | 7.1 230 | 625 | 106 | 315

Profession |Fhysician | 219 | 973 | 6 | 27 196 | 875 | 28 | 125 | <0.00L1°
Murse 394 | 932 | 25 | 68 | <0.001* | 231 | 764 | 87 | 236
Pharmacist| 20 | 242 | 15 | 158 3 | eA3 | 32 [ 337
Others g4 o228 | 5 | 7.2 34 | 493 | 35 | 50.7

Experience | <10 323 (923 |27 | 7.7 0.20 265 | 757 | 85 | 243 0.83
{years) - 10 382 | 946 [ 22 | 54 307 | 76.4 | 95 | 236

Firsttime |ves 259 | 928 |20 | 7.2 0.71 210 | 753 | 69 | 24.7 (.65
in Hajj Mo 442 | 935 [ 31| &5 355 | 765 | 112 | 235

* Statistically Significant

Table 4a: Attitudes of health care workers towards influenza vaccination according to their demographic
characteristics during Hajj season 2019 Makkah, Saudi Arabia

The influenza vaccine is effective
Strongly strengly
Agree Agree Unsure Disagree | Disagree
Mo, % M. Y M. % | Mo.| % | Ne.| 2 | Pvalue
Age groups | =35 115 | 298 | 184 | 465 | &9 |174 |17 (43| & |2.0 |<0.001°
{years}) =35 152 | 424 17 435 38 (10512 (33| 1 (0.3
Chronic Ves 24 [s11| 16 |340]| 3 |64 | 3 |64 1 |21] 009
merbidities o 247 | 248 325 458 103 1145 ) 26 |27 & |11
Gender Male 174 [ 403 | 176 [a07 | 61 [1a1]16|37] 5 [12] 00sS
Female a8 30.2 1a4 505 o (14213 (40 4 (1.2
Mationality |Saudi 176 | 315 | 254 [a5s5 | =6 [172|23 [a1] o |L& <0001
2] oo | es ass | a7 |4zs | 9 |as |6 [30] 0 |00
Region Central 8% | 389 | 104 | 452 31 (138 5 (22| 2 (0.9
MNorthern 2 33.3 44 45.8 1z (188 2 (21 0 (0.0 0.43
Southern| 2 S0.0 14 0.4 5 102 3 (65 1 (2.2
Eastern 37 330 44 43.8 22 186 ) 3 |27 1 (0.9
Western | 29 3549 112 452 21 j1z25 (12 |48 4 |1la
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Table 4a: Attitudes of health care workers towards influenza vaccination according to their demographic
characteristics during Hajj season 2019 Makkah, Saudi Arabia (continued)

All health care workers should get influenza vaccine:
Strongly
Strongly Agree Afree Unsure Disagree | Disagree
Mo, % | Me. | % |Me.| % |Me | % [Me.| % | Pwvalue
Age Groups [ =35 145 | 366 | 182 | 460 | 46 | 116 |15 |32 8 | 2o | o000l
{years) =35 177 [ 490 | 140 |3@a |29 | a0 [15 {42 0 | o0
Gender Male 200 (483|171 | 396 |32 | 33 |19 |44 4 | 09 | 0120
Female 122 [ 375 | 151 | 465 [ 37 [ 114 [ 11 {34 4 | 12
Chronic Yes 2 L7 | 13 | 277 | 2 | 43 | 3 |64 0 | 00 | 00400
morbidities [, 202 [ 412 [ 310 [437 |72 [1w2 [27 38 & | 11
Mationality | Saudi 200 |358 | 255 | 457 |70 125 (25|45 8 | 14 | <0.001°
Mon-Saudi | 122 |6l6 [ 68 [ 333 | 5 | 25 | 5 (25 o [ oo
Region Central 100 444 | 92 | 409 |24 207 | 7 |32 2 | 09
Northern 42 (438 | 3m [365 |18 [1we |1 (Lol o | oo | G070
Southern 2 co0 | 16 [ 342 4 [ 27 | 3 |es| o0 | o0
Eastern a5 411 | a2 |aze |13 {116 | 4 |36 1 | 09
Western 100 | 407 | 117 | 47213 | 52 [12 48] 5 | 20

* Statistically Significant

Table 4a: Attitudes of health care workers towards influenza vaccination according to their demographic
characteristics during Hajj season 2019 Makkah, Saudi Arabia (continued)

Would you have an influenza vaccine in the
future?
Yes Mo
Mo, o Mo, %o Fvalue
Woerking place FHs 335 re oa] 21.0% 0007
Hospitals 237 70.5% a9 29.5%
Profession Fhysician 201 28.9% 25 11.1% | =0.001°
Murse 26d 71.5% 105 28.5%
Fharmacist B3 T1.6% 2 28.4%
Others 38 55.1% 31 44.9%
Experience <10 251 | 7L.7% 99 28.3% | 0.025°
{years) =10 319 78.8% 26 21.2%
Firsttime in Hajj |Yes 208 74.6% 71 25.4% 0.740
Mo 363 75.6% 117 24.4%

* Statistically Significant
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Table 4b: Attitudes of health care workers towards influenza vaccination according to their occupational
characteristics during Hajj season 2019, Makkah, Saudi Arabia

The influenza vaccine is effective
Strongly
Strongly Agree Agree Unsure Disagree | Disagree
Mo, o Mo, %o Mo, o Mo, | % [ Mo, [ % P value
Woerking PHCs 177 41.7 | 176 415 43 113 |16 |38 | 7 |17 | 0.00L1"
place Hospitals oG 206 | loo 49 4 Sa 17 (13 (32 2 [06
Profession Physician 112 522 | 93 41.2 9 4.0 & |22 1 |04 | <0001
Murse 107 29.0 | 175 47.4 55 176 (1e (42 & [Le
Pharmacist 30 316 | 43 453 19 200 2 |21 1 |11
Others 17 24.6 31 44.9 14 20.3 e |27 1 (14
Experience =10 120 34.3 | 159 45.4 51 146 (14 (40| & [L17 0.72
{years) =10 150 37.0 | 182 449 55 126 | 15 | 2.7 3 |07
Firsttime in | ¥es 99 355 | 135 | 484 35 | 125 7 |25 3 |11]| 040
Haijj Mo 174 [ 363 | 206 | 429 [ 72 [150 |22 |a6[ 6 [13

* Statistically Significant
Table 4b continued

All health care workers should get influenza vaccine:
Strongly
Strongly Agree | Agree Unsure | Disagree| Disagree
Mo, o Mo.| % [Mo.| % [Me.| % | Me. o Fvalue
Working place FHs 213 S22 |lel|380) 26 |5l | 19 [45 5 1z <0001
Hospitals 110 327 |1le3|485) 49 (146 ) 11 |33 3 0.8 '
Profession Physician | 149 | 659 (67 |296| 5 (22| 5 |[22] O 0.0 | =0.001
Murse 117 LT 123|496 ) 47 (127 17 |46 L 14 -
Pharmads| 34 400 141|432 13 |17 2 |21 1 11
Others 1= 2ol 331472 L0 (145 & (&7 2 2.8
Experience {years) | =10 143 409 (150429 32 (109 14 4.0 5 1.4 075
=10 17a 425 174|420 36 | 89 | 1o [4.0 3 0.7
Firsttime in Hajj |Yes 124 44.4 JL1z|401 ] 33 (118 &8 [29 2 0.7 0.31
M 199 415 (21214421 4L | 85 | 22 |46 = 13

* Statistically Significant
Table 4b continued

Would you have an influenza vaccine in the
future?
Yes Mo
Mo, %o Me. S F value
Working place FHC= 335 T9.0% aa 21.0% 0,007
Hospitals 23 70.5% 99 20.5%
Profession FPhysician 201 B28.9% 25 11.1% | <0.00L1°
Murse 264 T15% 105 28.5%
Fharmacist 6a T1.6% 27 28.4%
Others 38 55.1% 31 44 9%
Experience < 10 251 | 7L7% 99 28.3% | 0.025°
{years) >10 319 78.8% 26 21 2%
Firsttime in Hajj | ¥Yes 208 Td.6% 71 25.4% 0.740
Mo 363 75.6% 117 24.4%

* Statistically Significant
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Table 5a: Knowledge of participants regarding the Influenza vaccine according to their demographic characteristics
during Hajj season 2019 (1440 H), Makkah, Saudi Arabia.

How often do you think you need a flu vaccine?
Every six Once in a When it is
months Every year lifetime mandatory
Mo, |[%: M. S Mo, S Me. %o F value
Ace Groups =35 22 5.9 273 730 | 10 27 e 154 0.170
{years) »35 2 77 271 72 7 2.0 di 1=1
Gender Male 5 a4 303 a0 1z 2.8 25 15.7 0160
Female 15 4.8 240 T4 = 1l =1 1a.1
Chronic Ves 1 22 | 3@ |mas | 1| 22| 5 |10 0.410
morbidities | o 47 | 69 [ 508 | 745 |16 | 24 | 110 | 182
Mationality Saudi 37 A 376 o9 | 1s 2.8 102 122 | =0.001"
Mon-Saudi | 12 6.2 | 168 | 866 | 2 10 12 5.2
Region Central 1 1.3 14 5.2 = 2.3 33 151
Maorthern & 3.6 70 759 1 1.1 14 154
Southern [ 1 [ 23 [ 30 [ees| 1] 23 | 11 |26 | 0830
Eastern 9 85 | 78 [ 736 | 1 [ 0 18 | 17.0
Western 1a a7 17 74.8 a2 .4 35 151

* Statistically Significant

Table (5b): Knowledge of participants regarding the Influenza vaccine according to their occupational characteristics
during Hajj season 2019 (1440 H), Makkah, Saudi Arabia

How long do you think the vaccine is effective?
For life For 1 year For 2 years | For 5 years
Mo, %o Mo, ] M. T Mo, Yo Fvalue
Age Groups {years) | =35 21 5.2 267 [ T38| 54 149 20| 55 0170
»35 1 4.6 279 1804 | 41 118 11 3.2
Gender Male 24 &.0 203 | 727 | 66 164 | 20 | 5.0 0.010°
Female 1= 4.2 253 | 827 | 2 9.5 11 3.6
Chronic morbidities |Yes 4 al 36 | 818 | 4 al a 0.0 0,250
Mo 33 .0 L1z | 770 91 127 2 4.4
Mationality Saudi 34 o6 375 | T23 2 155 28 5.4 <(.001°
Mon-Saudi 2 11 173 (915 | 12 .3 2 11
Region Central 8 3.8 173 | 812 | 25 11.7 7 3.3
Morthern & 6.7 66 [ 733 14 15.6 4 44 0.070
Southern 2 4.8 2 od 3 3 1.0 5 11.9
Ezstarn 7 6.7 73 | 702 | 22 21.2 2 1.9
Western 13 E.& 185 | 79.4 | 2 10.3 11 4.7

* Statistically Significant
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Table 5b: Knowledge of participants regarding the Influenza vaccine according to their occupational
characteristics during Hajj season 2019 (1440 H), Makkah, Saudi Arabia

How often do you think you need a flu vaccine?
Once in a When it is
Every six months | Every year |  lifetime mandatory
Mo, %o Mo, | % Mo, %o Mo, %o Fvalue
Working place PH(s 26 6.4 332 |EL4 | 10 25 40 a8 <0001
Hospitals 24 7.5 214|669 | 7 2.2 75 23.4
Profession Fhysician 17 1.7 leg|asa | O 0.0 14 &.4 <0.001*
Murse 20 5.7 260 1743 | 11 3.1 59 159
Pharmadst & 6.7 Bh | 733 1 11 17 129
Others 7 10.4 30 |d448| 5 75 25 37.3
Experience {years) | =10 23 B9 241 | 726 a2 2.4 &0 121 051
= 10 27 5.9 L | FeE | 9 2.3 55 14.0
Firsttime in Hajj | Yes 22 84 |[199|757] 6 | 23 [ 36 | 137 | 042
Mo 28 &, 0 347 | 748 | 11 2.4 78 16.8
* Statistically Significant
Table 5b continued
How leng do you think the vaccine is effective?
For life | For a year| For 2 years | For 5 years
Me.| % [Me.| % [Me.| % | Ne.| % | Pvalue
Working place FHCs 16 | 4.0 |318|79.7 | 54 [135| 11 | 2.8 | 0.030°
Hospimls | 21 | 67 231|738 | 41 (131 | 20 | 6.4
Profession Physician 314 (124 (e0z2| 16 | 7.4 2 0.9 | <0001
Murse 14 [ 40 [268 775 50 | 145 | 14 | 4.0

Pharmadst| 10 |11.5) 57 [655 ] 14 |16l | & 0.9
Others 10 [159] 29 |46.0 [ 15 238 | 9 | 14.3

Experience (years)| = 10 18 | 55 252|770 | 44 [135 | 13 | 40 | 0950
-+ 10 19 | 5.0 (293|760 | 51 [134 | 18 | 47

Firsttime in Hajj |ves 14 [ 54 [20a{7e8] 35 [135 | 6 | 23 | 0240
Mo 22 | a9 |35 (763 60 [133] 25 | 55

* Statistically Significant
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Table 6a: Logistic regression analysis for the participants who did not receive the vaccine according to their
demographic characteristics during Hajj season 2019 (1440 H), Makkah, Saudi Arabia.

Vaccinated before Yaccinated for this Hajj Future intention to get
the vaccine
Variable OR (95%C1) P OR (95%:C1) P value OR {95%:C1) P value
value
Age Groups
<35 years Fef 0.58 Fef 0.4 Fef 073
=35 years 0.8Li0.33-1L.7) 0.240.53-1.3) 0.92 (0.59-1.4)
Gender 021
Miale Fef Fef 0.37 Fef a2
Female 0.916(0.44-1.8) 1.2{0.79-1.8) 1.1{0.73-L.6)
Chronic 0.4z
morbidities Fef Ref 0.51 Fef 0.88
Yes 20900, 26-16.6) OFs0.32-L.7) LO7i043-2.6)
Mo
Mationality
Saudi Fef 077 Fef 0.035° Eef N
Non-5 audi 1.20(0.33-4.4) 0.48 {0.24- 0.61(0.30-1.2)
0.965)*
Region 0.71
Central Fef Ref 0.1e Fef
Morthern Lad(0.70-4.2) L2i0.70-2.4) 12{1.02-3.4)° n.ogzs
Southern 1.440.27-3.9) L3{0.34-3.5) 1.2{0.85-2.8)
Eastern 0.85(0.30-2.3) 0.72(0.38-1.3) 1.01{0.56-1.8)
Western 1.05i0.47-2.3) 1.200.24-2.1) LLinTFo-L7)

OR, Odd ratio; 95%CI, Confidence interval; *Significant P-value.
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Table 6b: Logistic regression analysis for the participants who did not receive the vaccine according to their
occupational characteristics during Hajj season 2019 (1440 H), Makkah, Saudi Arabia

Vaccinated before Yaccinated for this Hajj Future intention to get
the vaccine
Variable OR (95%C1) F DR (95%C1) P value OF {95%:C1) Fvalue
value
Weork Place
PHCs Fef 0.3a Fef 0.001* Fef 0.015*
Hospitals | 1.33(0.69-2.5) 1.94{1 3-2.8)* 1.5(1.08-2.3)*
Profession Ref Ref Ref
Physician | 3.85(0.93-15.8) 1.5(0.79-2.8) 24(1.2-45)* | 0.010°
Murses 11.07i2.47-49.4)* | 0.002° | 27(L358)" | 0.008° 2.7({1.2-6)* 0.011°
3.6(0.64-20.4) 431994} | 0001 | 49(21-11)° | =0.001°
Pharmacist
Others
Experience Fef
< 10 years Fef 066 Fef 0.&9 OFF0EsL-1.7) 0.23
> 10 years 0.85(0.41-1.7) LO3{0T1-1.6}
First Hajj 0.37
Yes Fef 0.57 Fef 0,83 Fef
Mo 0.82(0.41-1.6) 0.96(0.46-1.6) 1.2(0.80-1.8)

OR, Odd ratio; 95%CI, Confidence interval; *Significant P-value.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 8 AUGUST 2022
125



ORIGINAL CLINICAL RESEARCH

Figure 1: Reasons for ever receiving influenza vaccine
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Figure 2: Reasons for not receiving influenza vaccine
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Discussion

This study was conducted among the healthcare workers
in Almashaer Primary Health Centers and Hospitals in
Holy Makkah, Saudi Arabia, during the Hajj season 2019,
which holds the biggest annual mass gatherings of people
around the globe.

Ourstudy shows thatthree-quarters of the participants have
received the vaccine for this Hajj season. This vaccination
rate is a little higher than the previous study (69%), which
was conducted by Badadah et al. in Hajj season 2017
(7). In particular, the physicians represented the highest
vaccination rate at 87.5% among the HCW. Furthermore,
physicians were more committed to the vaccine; we found
that 97.5% of them were vaccinated before in their life. In
contrast to other study results conducted by Heradi et al.
among the healthcare workers in a tertiary care hospital in
Saudi Arabia, 2017 which revealed that the nurses were
more willing to receive the vaccine compared to other
HCWs (26).

Despite the importance of the influenza vaccine, especially
for this occupational group, who are expected to be
vaccinated even when not serving at Hajj one quarter of
participants in this study reported not receiving the vaccine
before attending Hajj. Half of the other healthcare cadres,
including the administrative officers and one-third of the
pharmacists, were among this quarter. Also, we found
that one-third of the HCWs who were working in hospitals
were also not vaccinated for the current Hajj season. The
lower uptake of the vaccine among them is a big concern.
A cross-sectional study was conducted by Alabbad et al.
in a tertiary hospital in Riyadh, Saudi Arabia, to determine
the reasons for influenza vaccine hesitancy during the
2015-2016 winter season. The prevalence of vaccine
hesitancy was 18% among the participants, lower than
what we found in our study results (27).

Age is a significant factor influencing the uptake of
vaccination among healthcare workers. As shown in the
results, vaccination compliance improved with the age of
the healthcare personnel. 95% of those aged more than
35 years were vaccinated before in their life. Furthermore,
80% of them were vaccinated before attending this Hajj
compared to those aged less than 35 years. These results
are (much) the same to the findings of Asma et al., who
also found a positive relevance between rising age of
healthcare workers and the likelihood of vaccination
uptake (39). The relationship between uptake of the
vaccine and the age of healthcare workers implies that the
older staff have a better awareness of the benefits of the
vaccine (18). Moreover, old age could be a risk factor for
the complications of influenza disease, another possible
explanation (26).

One of the main reasons among the participants for
getting the vaccine was to follow the Ministry of Health
recommendations (74%). The health authorities in Saudi
Arabia adopted a mandatory vaccination policy for all
healthcare workers in all settings. Besides, a consequence

was unvaccinated staff were not permitted to participate
in the Hajj as well as not receiving the incentives (26).
Yet, relying on mandatory immunization policy to reach
a sufficient level of the vaccine uptake among healthcare
workers does not revoke the need to understand and deal
with other reasons that improve voluntary vaccine uptake.
Another reason for receiving the vaccine was to protect
themselves and avoid sickness during Hajj (more than
60%). The same reason was demonstrated by Mytton et
al., who found that protecting healthcare workers from the
disease was an important factor in receiving the vaccine
(40). Other cited reasons to receive the vaccine were:

- prevent passing the infection to others,

- protect my friends and family’;

these reasons were also explained by other studies (20,
26).

The majority of the HCWs in this study agreed that the
influenza vaccine is effective, and all HCW should be
vaccinated. Likewise, this is similar to what Alshammari
et al. found regarding the positive attitude regarding the
influenza vaccine (28). However, 25% of the participants
in our study responded with “No” when asked whether
they would have an influenza vaccine in the future. Also
, Rehmani et al. found that two-thirds of the participants
did not intend to take the vaccine for the following year
(20). This attitude is alarming and needs more action to
be avoided. The non-receipt of the influenza vaccine by
HCWs discloses a wide range of misconceptions and lack
of knowledge about the vaccine. 70% of those vaccine
rejecters in our study did not know that the vaccine is given
annually. Furthermore, they had some concerns regarding
vaccine efficacy, and 46% of them were afraid of the side
effects of the vaccine.

Cobos Mufoz et al. (27) conducted a systematic review
in some low and middle-income countries located in
Asia, Africa, South America, and Oceania regarding
the concerns of vaccination. It revealed that the idea of
possible harm caused by the vaccine and the belief that
the vaccine can cause severe side effects were the most
frequently reported barriers, like the reasons mentioned
in our study.

Good knowledge regarding vaccination against influenza
is not only necessary for sustaining good vaccine uptake,
butitis also important for the commitment of the healthcare
workers to recommend the vaccine to the susceptible
target high-risk groups. Vaccination of healthcare workers,
together with their belief in the effectiveness of the vaccine,
was associated with good coverage in their patients (26).
Healthcare workers have often been considered as the
main supporters for vaccination and the most significant
source of information regarding the vaccine for the general
population (29).

This study has several strengths. It was conducted in
all Al Mashaer primary health centers and hospitals,
with different professionals from several professions.
Therefore, this study clarifies the vaccination coverage
among different occupations. Also, the large sample size
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and the high response rate are considerable strengths of
our study. On the other hand, the use of self-reporting for
data gathering from the participants could be a limitation.
The correctness of the responses, therefore, depends on
each participant’s willingness, and were not subject to
independent verification due to anonymity.

Conclusion

There was a good uptake of the influenza vaccine during the
last Hajj season in 2019 before the COVID-19 pandemic.
The main reason for getting the vaccine was following the
authority’s guidelines, which meant adopting mandatory
vaccination policy. However, there are still misconceptions
about the efficacy of the vaccine and concerns about its
side effects, which were the main barriers for not receiving
the vaccine. Awareness programs are required to address
the concerns for those who are less compliant to receive
it, especially younger staff, pharmacists, other cadres,
and encourage them to get vaccinated. Ultimately, higher
vaccine uptake among healthcare workers will impact
vaccination of the general population as well.

Recommendation:

Based on findings of the present study, it is recommended
to continue the educational programs and campaigns for
all healthcare workers that emphasize the benefits of the
influenza vaccine, and reduce fears and misconceptions.
It is important to ensure the availability of the vaccine, on
all work shifts, and also on the weekend, and to enhance
access to the vaccine by going to the staff departments,
meeting rooms, and provide the vaccine at convenient
times and places where the staff gathers. Measuring the
vaccination coverage regularly, and making vaccination of
HCWs a standard medical practice is essential.
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