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Background: Hajj is the world’s largest annual mass gathering that attracts two to three million Muslims
from around the globe to a religious assemblage in Makkah, Saudi Arabia. The risk of acquisition and
transmission of influenza among Hajj pilgrims is high. Therefore, influenza vaccination is recommended,
and was monitored frequently among pilgrims from different countries. However, the vaccination uptake
among Saudi pilgrims has not been assessed in recent years.
Objective: This analysis aims to evaluate influenza vaccine uptake among Saudi Hajj pilgrims, and iden-
tify the key barriers to vaccination.
Method: Data on influenza vaccination were obtained from Saudi pilgrims who took part in a large trial
during the Hajj of 2013, 2014 and 2015. Pilgrims were met and recruited in Mina, Makkah during the
peak period of Hajj and were asked to complete a baseline questionnaire that recorded their influenza
vaccination history, including reason(s) for non-receipt of vaccine.
Results: A total of 6974 Saudi pilgrims aged between 18 and 95 (median 34) years were recruited; male to
female ratio was 1:1.2. Of the total, 90.8% declared their influenza vaccination history, 51.3% of them
reported receiving influenza vaccine before travel to Hajj. The vaccination rates for the years 2013,
2014 and 2015 were 21.4%, 48.2% and 58.1%, respectively (P < 0.001). Of 1,269 pilgrims who were at
higher risk of severe disease, 54.5% received the vaccine. Lack of awareness (47.5%), reliance on natural
immunity (15.8%) and being busy (15.5%) were the main reasons for non-receipt.
Conclusion: These data from a convenience sample indicate that influenza vaccine uptake among Saudi
Hajj pilgrims is increasing over years but still needs further improvement. Lack of awareness and misper-
ceptions are the main barriers. Education of Saudi pilgrims and health professionals is required to raise
awareness about influenza vaccination. Further studies are needed to understand pilgrims’
misperceptions.

� 2018 Elsevier Ltd. All rights reserved.
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1. Introduction reaching up to 100% in 2009 [14–18]. Similarly, Australian pilgrims
Hajj is the largest annual mass gathering event in the world. It
attracts two to three million Muslims from around the globe to
Makkah, Saudi Arabia. A high proportion of Hajj attendees are from
Saudi Arabia [1]. The main health hazards for pilgrims at Hajj are
respiratory infections, including influenza [2–4]. It has been
reported that over 90% of pilgrims develop at least one respiratory
symptom before they return to their home countries [5]. In partic-
ular, the rate of laboratory-confirmed influenza among symp-
tomatic pilgrims was observed to range between 4% and 15%
[6,7]. Moreover, the risk of acquiring respiratory viral infections,
including influenza, increased significantly after Hajj [6], the risk
estimated to be eight times higher than that in community settings
[8]. Besides, influenza poses substantial public health risk to the
host country [9]. Therefore, the Saudi Ministry of Health has been
recommending influenza vaccination for all Hajj pilgrims since
2005, particularly those at higher risk from influenza [10,11].

Several studies have estimated the uptake of influenza vaccine
among Hajj pilgrims. These studies show that, since 2005, the vac-
cination rate has fluctuated widely over years [12]. Studies
reported seasonal influenza vaccination rate to range from 0.7%
to 100% among pilgrims, with the highest coverage in 2009, the
pandemic year, when the Saudi Arabian authorities stridently
stressed on vaccine receipt [13].

Studies have also shown substantial variation in vaccination
rates among pilgrims from different countries. Iranian pilgrims
reported satisfactory influenza vaccine uptake that generally ran-
ged between 76% and 88% in the years between 2004 and 2010,
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had an acceptable vaccine uptake ranging between 65% and 89% in
the years 2011 to 2013, even though pilgrims from Australia com-
prise less than 1% of the total Hajj pilgrims in a given year [19,20].
The vaccination rate among Malaysian pilgrims in 2013 was
reported as 65%, and the uptake among Indian pilgrims reached
up to 72% in 2014 [21,22]. On the other hand, the uptake in 2005
and 2006 ranged between 27% and 37% among French and UK pil-
grims [23–26]. Several studies measuring influenza vaccination
rate among French pilgrims revealed vaccine uptake that fluctu-
ated generally between 26% and 46% over the years 2006 to
2013, with extremes of up to 97% in 2009 and zero in 2013 (due
to unavailability of vaccine before Hajj) [27–31]. A large study
among Egyptian pilgrims (who represent about 4% of the total pil-
grims) revealed low influenza vaccination rates of between 9% and
30% in the years 2012 to 2015 [32].

However, there are limited data on influenza vaccine uptake
among Saudi Hajj pilgrims. Two studies assessed vaccine uptake
before 2005, reporting rates of 1% and 11% in 2003 [33,34]. Two
further studies examined the uptake in 2006 and 2009, reporting
rates of 4% and 13.7%, respectively [25,35]. Thus, the available data
from studies conducted before or around the pandemic year reveal
that influenza vaccine uptake among Saudi pilgrims in the past has
been lower than the average of other countries. In addition, the
rate has not been assessed since the pandemic, while the need
for influenza vaccination for Hajj pilgrims has been discussed
recently [36–39]. Considering that between 26% and 45% of pil-
grims in the last 10 years have been from Saudi Arabia [1], it is cru-
cial to evaluate influenza vaccine uptake among these domestic
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pilgrims. Therefore, this analysis is aimed to assess influenza vac-
cine uptake among Saudi Hajj pilgrims over three consecutive
years and to identify the key factors affecting vaccine uptake.
2. Method

Data for this study derived from a large cluster-randomised con-
trolled trial involving Hajj pilgrims from Saudi Arabia and Australia
that aimed to evaluate the effectiveness of facemasks against viral
respiratory infections during Hajj. The detailed methodology has
already been published elsewhere [40]. The study was conducted
over three consecutive Hajj years, from 2013 to 2015. The Hajj tour
group leaders, who were responsible for catering Saudi or Aus-
tralian pilgrims were approached and invited to take part in the
study. In the consenting groups pilgrims were met by the research
team members in their tents on the first day of Hajj in respective
years (October 13th in 2013, October 2nd in 2014 and September
22nd in 2015) inMina tent city, Greater Makkah, Saudi Arabia. Only
data from domestic Hajj pilgrims, who performed Hajj from Saudi
Arabia, regardless of their nationalities, were included in this anal-
ysis. All participating pilgrims who gave consent were asked to
complete a baseline questionnaire on the first day of Hajj. The ques-
tionnaire included participants’ demographic data such as gender,
age, address and occupation; their medical histories including
pre-existing medical conditions and pregnancy status; and their
vaccination history including the receipt of influenza, and the rea-
son(s) for non-receipt of the vaccine if unvaccinated.

Participants who were aged 65 years or above, and/or had pre-
existing medical conditions such as chronic pulmonary, cardiovas-
cular, neurological, hepatic or renal disease, or thosewhowerepreg-
nant or immunocompromisedwere categorised as ‘at increased risk’
pilgrims (for whom annual influenza vaccination is recommended
[11,41]). Otherwise healthy pilgrims and those younger than 65
years of age were categorised as ‘not at increased risk’.

Data were analysed using Statistical Package for the Social
Sciences (SPSS� 24, IBM, Chicago, IL, USA). Multivariable logistic
regression analysis was performed to investigate the association
of different variables on vaccine uptake. Only variables with a P
value of �0.05 in univariable analysis were included in the multi-
variable model. A P value �0.05 was considered statistically signif-
icant for this report.

Ethical approval for this study was obtained in Saudi Arabia
from King Abdullah Medical City (KAMC), Institutional Review
Board (IRB Ref. No.: 15-205); and in Australia from the Hunter
New England Human Research Ethics Committee (HNEHREC Refer-
ence No: 13/07/17/3.04).
3. Results

3.1. Characteristics of Saudi Hajj pilgrims

There were 6974 Saudi pilgrims recruited over the three Hajj
years of 2013–2015, with a male to female ratio of 1:1.2. Age or
Table 1
Characteristics of Saudi Hajj pilgrims over the three years 2013–2015.

Hajj Year

2013 2014

First day of Hajj 13 October 2 Octob
Sample size 916 1959
Male:Female 1:1.6 1:1.4
Median (range) age in years 32 (18–95) 33 (18–
At increased risk 130/730 (17.8%) 312/16
Pregnant 10/472 (2.1%) 12/937
Smoker 56/733 (7.6%) 147/16
date of birth was reported by 6785 (97.3%) pilgrims; they were
aged between 18 and 95 (median 34; mean 36.4) years. Among pil-
grims who declared their age and underlying medical conditions,
the proportion of ‘at increased risk’ pilgrims was 1,316/6365
(20.7%). The characteristics of the participants over the three study
years are listed in Table 1.

3.2. Influenza vaccine uptake

There were 6334 (90.8%) respondents who declared their influ-
enza vaccination history. Over the three years, 3247 of 6334
(51.3%) participants reported receiving the influenza vaccine. Vac-
cination rates increased significantly from 21.4% in 2013 to 48.2%
in 2014 and 58.1% in 2015 (P < 0.001).

Influenza vaccination rate was similar across the genders (50.6%
in male vs 51.8% in female, P = 0.33). The uptake among ’at
increased risk’ pilgrims was significantly higher than among ’not
at increased risk’ pilgrims (54.5% vs 50.5%, P = 0.01). However,
pregnant pilgrims had lower vaccination uptake compared to
non-pregnant women (39.0% vs 52.0%, P = 0.05).

The participants hailed from all regions of Saudi Arabia, with a
proportionate representation of the population across the regions.
The vaccine uptake among pilgrims from different regions varied
from 46.4% in Central region to 59.8% in Northern and Southern
regions. However, it was significantly lower in pilgrims from Mak-
kah city (28.0%) compared to pilgrims from other Saudi cities
(52.2%) (P < 0.001). Healthcare workers (HCWs) comprised 8.2%
of the participants, their vaccination rate was 52.7%. Influenza vac-
cine uptake rates in different groups of pilgrims are presented in
Table 2.

In multivariable logistic regression, odds ratio (OR) was
adjusted for predictors with a significant P value in the univariable
analysis which were: Hajj year, participants ‘at increased risk’,
region, and occupation. Pilgrims who performed Hajj in 2014 and
2015 were found to have higher vaccination rate than those who
performed Hajj in 2013; adjusted ORs for the respective years were
3.28 (95% CI = 2.68–4.01, P < 0.001) and 4.85 (95% CI = 4.03–5.85, P
< 0.001). Pilgrims from Makkah city had lower vaccination rate
than pilgrims from other regions (adjusted OR = 0.52, 95% CI = 0.3
7–0.72, P < 0.001).

3.3. Barriers to vaccine uptake

The main reasons for non-receipt of influenza vaccine were:
lack of awareness (47.5%), reliance on natural immunity (15.8%)
and being too busy (15.5%) (Fig. 1). Pilgrims from Makkah city
who did not receive the vaccine were significantly more likely to
state disliking for injections (9.8%) than pilgrims from other
regions (3.9%) (adjusted OR = 2.94, 95% CI = 1.45–5.96, P = 0.003).

Fear of allergy to vaccine components (1.8%) was significantly
more frequent reason for vaccine non-receipt among ‘at increased
risk’ participants compared to the other participants (0.6%)
(adjusted OR = 3.37, 95% CI = 1.38–8.26, P = 0.01). Males were sig-
nificantly more likely than females to rely on natural immunity
2015 Total

er 22 September –
4099 6974
1:1 1:1.2

95) 35 (18–88) 34 (18–95)
51 (18.9%) 874/3984 (21.9%) 1,316/6365 (20.7%)
(1.3%) 38/2124 (1.8%) 60/3533 (1.7%)
26 (9.0%) 513/4034 (12.7%) 716/6393 (11.2%)



Table 2
Influenza vaccination uptake among Saudi Hajj pilgrims, 2013–2015.

Group Influenza vaccination uptake n (%) Unadjusted OR (95% CI) P value

Hajj year 2013 161 (21.4) 1.00 (ref) <0.001
2014 771 (48.2) 3.40 (2.79–4.16) <0.001
2015 2315 (58.1) 5.09 (4.23–6.13) <0.001

Gender Male 1468 (50.6) 1.00 (ref)
Female 1779 (51.8) 1.05 (0.95–1.16) 0.33

Age Less than 65 years 3077 (51.1) 1.00 (ref)
65 years or more 80 (55.6) 1.20 (0.86–1.67) 0.29

At increased risk No 2445 (50.5) 1.00 (ref)
Yes 692 (54.5) 1.18 (1.04–1.33) 0.01

Smoker No 2807 (51.1) 1.00 (ref)
Yes 366 (53.4) 1.20 (0.94–1.29) 0.26

Pregnant No 1762 (52.0) 1.00 (ref)
Yes 23 (39.0) 0.59 (0.35–1.00) 0.05

Region/city Makkah City 56 (28.0) 1.00 (ref) <0.001
Northern region 351 (59.8) 3.83 (2.70–5.43) <0.001
Southern region 534 (59.8) 3.83 (2.73–5.36) <0.001
Western region 910 (52.0) 2.79 (2.02–3.85) <0.001
Eastern region 397 (49.8) 2.55 (1.82–3.58) <0.001
Central region 699 (46.4) 2.23 (1.61–3.08) <0.001

Employment status Healthcare workers 89 (52.7) 1.00 (ref) 0.002
Retired 136 (64.2) 1.61 (1.07–2.43) 0.02
Unemployed 237 (52.7) 1.00 (0.70–1.43) 0.99
Employed 2044 (50.7) 0.93 (0.68–1.26) 0.62
Students 289 (49.8) 0.89 (0.63–1.26) 0.52
Self employed 37 (41.6) 0.64 (0.38–1.07) 0.09
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Fig. 1. Reasons for non-receipt of influenza vaccine among unvaccinated Saudi Hajj pilgrims.
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(18.1% vs 13.7%; respectively) (adjusted OR = 1.46, 95% CI = 1.14–1.
87, P < 0.01) and say they were too busy to get the vaccine (17.4%
vs 13.8%; respectively) (adjusted OR = 1.43, 95% CI = 1.11–1.85, P =
0.01).
4. Discussion

The objective of this study was to assess influenza vaccine
uptake among Saudi Hajj pilgrims and to identify the key barriers
to vaccine uptake. These data show that influenza vaccine uptake
among Hajj pilgrims from Saudi Arabia who took part in the study
has been increasing over years but is still suboptimal. The main
barriers to vaccination uptake were lack of awareness and misper-
ceptions about the vaccine.

In 2003, the World Health Organization (WHO) set a goal in the
Fifty-Sixth World Health Assembly to achieve influenza vaccina-
tion coverage of 75% or higher by 2010 among elderly people aged
65 years or more [42]. Later, the Office of Disease Prevention and
Health Promotion at the US Department of Health and Human Ser-
vices set a target of 70% for influenza vaccination coverage among
the healthy population by 2020 [43,44]. Against these international
standards, a maximum influenza vaccination rate of 58.1% reported
among participants in 2015, or an overall uptake of 55.6% among
elderly pilgrims (aged �65 y) suggest there is substantial room
for improvement.
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As already mentioned, the influenza vaccination rate among
Saudi Hajj pilgrims in this study is also lower than vaccination
rates in most other countries for the corresponding years. How-
ever, the vaccination uptake was better than that of some other
Arab countries. For instance, pilgrims from Egypt had a vaccination
coverage of 9%, 30% and 19% during 2013-2015 respectively [32].
These findings concur with data from a recent vaccine coverage
survey in the Gulf Cooperation Council (GGC) countries, showing
an influenza vaccination rate of 15% to 24% [45], indicating the
need for enhancing vaccination uptake among pilgrims from Arab
countries.

Variation in vaccination coverage across countries and years
may be partially explained by the influence of pandemics and other
outbreaks on vaccination uptake. Notable non-Hajj outbreaks such
as SARS in 2003-04 and avian influenza (H5N1) in 2005-06 con-
tributed to a relative increase in influenza vaccination uptake in
several settings [46–49]. Similarly, the highest influenza vaccine
uptake among Hajj pilgrims from different countries was observed
in 2009 during the global outbreak of influenza A(H1N1)pdm 2009
strain [14,15,27]. This might be influenced by a heightened aware-
ness and prolific publicity in the media, and its resultant change in
policy which made the vaccine as one of the visa requirements for
Hajj attendance. The surges of the MERS-CoV epidemic in Saudi
Arabia in 2013 and 2014 were followed by enhanced recommenda-
tions by Saudi health authorities for influenza vaccination [50].
These policies could have played a role in the improving influenza
vaccination rate among Saudi pilgrims seen in this study. However,
precise data to explore the motivators of influenza vaccination in
the current analysis are insufficient. Additionally, the lower num-
ber of participants in 2013 compared to the subsequent two years
might have skewed the data bringing the representativeness of
data into question.

Pilgrims with chronic medical conditions or those aged 65 years
or above are at increased risk of severe influenza disease. Individ-
uals with these high-risk conditions, including Hajj pilgrims before
their travel, are recommended to receive seasonal influenza vac-
cine annually [10,11,41]. The current study shows that the pilgrims
‘at increased risk’ had slightly higher vaccination rate than the
other pilgrims. This has also been observed in several other studies.
For example, Australian pilgrims and GCC residents who were ‘at
increased risk’ had higher vaccination uptake than ‘not at increased
risk’ participants [19,26,51]. Even though vaccination uptake
among ‘at increased risk’ pilgrims is relatively higher than among
other pilgrims, vaccination rate has not reached the benchmark
set by the WHO. Moreover, in this study, pregnant pilgrims, who
are particularly encouraged to receive influenza vaccine before
Hajj, had an overall vaccination uptake of just 39%. Similarly, low
uptake among non-pilgrim Saudi pregnant women was attributed
to misunderstanding about the safety of influenza vaccine for preg-
nant women [52]. Furthermore, in a hospital based study in Saudi
Arabia, it was observed that only 8.8% of HCWs knew that influ-
enza vaccine is recommended for pregnant women [53]. Thus,
efforts should be inspired to promote influenza vaccination among
both Saudi pilgrims and HCWs to enhance vaccine coverage among
pregnant and ‘not at increased risk’.

The main reason given by Saudi pilgrims for non-receipt of
influenza vaccine before Hajj was lack of awareness. This is consis-
tent with other studies among Hajj pilgrims and the Saudi popula-
tion [45,54,55]. Poor awareness may be due to a number of factors,
including ignorance about the availability of the vaccine, who
should receive it, or from where someone can receive it. All these
have been previously reported by pilgrims as reasons for not
receiving influenza vaccine before Hajj [54]. Hajj has taken place
in recent years during autumn i.e., ahead of influenza season, that
may have contributed to low level of awareness in the community
regarding the need for the vaccine even though the Saudi Ministry
of Health (MoH) attempt to promote the vaccine before Hajj partic-
ularly for individuals ‘at increased risk’.

Another barrier to influenza vaccination is misperception about
influenza and influenza vaccine. Believing that one can rely on nat-
ural immunity was a common misperception about influenza
among the Hajj pilgrims in this study. This was also the main rea-
son for not receiving the vaccine among Australian pilgrims in
2011 and 2012 [19]. Furthermore, some pilgrims claimed that they
rarely get influenza or underestimated the seriousness of influenza.
Likewise, in another study, up to 14% of pilgrims who did not
receive the vaccine claimed that they were not worried about get-
ting influenza during Hajj [54]. Concerns about vaccine effective-
ness or fear of vaccine side effects were stated by Saudi Hajj
pilgrims as reasons for non-vaccination before Hajj. HCWs in Saudi
Arabia (in non-Hajj settings) stated that they did not receive the
vaccine because they believed the vaccine was not effective
(51%) [53]. Other studies show that general Hajj pilgrims had sim-
ilar misperceptions [45,54,55].

Effective health education and advice are believed to improve
the attitude of Hajj pilgrims towards preventive measures includ-
ing vaccination. For example, the uptake of influenza vaccine
increased twice among pilgrims who received health education
before Hajj compared to those who did not [55]. Overcoming the
lack of awareness and misperceptions about the influenza vaccine
among pilgrims, dissemination of accurate information is needed
through communication channels that pilgrims use and trust. For
instance, the recommendation of Hajj tour group leaders was the
main positive influence on pilgrims’ attitudes towards preventive
measures and vaccination among Australian pilgrims [19]. Data
from a large survey on vaccination uptake among residents of
GCC countries including Saudi Arabia (though not necessarily Hajj
pilgrims) revealed that doctor’s advice was the leading motivator
for receipt of influenza vaccine [45]. Vaccine advocacy through
doctors, health authorities, and Hajj tour group leaders could
enhance pilgrims’ vaccine uptake.

It is worth noting that, discussions about making influenza vac-
cine mandatory for Hajj pilgrims has been raised recently [36–
39,56]. Apart from the apparent obstacles that challenge such pol-
icy, such as vaccine availability before Hajj and strain mismatch,
other measures to prevent respiratory infections, such as pneumo-
coccal vaccination, handwashing and facemask use, should be con-
sidered together with the influenza vaccination. Further studies are
required to monitor vaccine uptake among Saudi pilgrims and
advocate an optimal policy to improve vaccine uptake.

Certainly, there are some limitations in this study that can be
overcome in future surveys. Firstly, the collected data on influenza
vaccination were anecdotal which might introduce a recall bias.
Nevertheless, while Hajj assembly in study years has occurred in
September and October, most pilgrims had the influenza vaccine
immediately before Hajj as the vaccine was just introduced in
the Northern hemisphere, and was offered by the Saudi MoH to
domestic Hajj pilgrims. Secondly, detailed data on motivators
and reasons for receiving the influenza vaccine were not obtained
from the study participants. Such information would enable inves-
tigators to understand pilgrims’ behaviours and enhance influenza
vaccination uptake in the future. Thirdly, the study was based on a
convenience sample not a probability based sample from a larger,
defined population so the findings are not generalisable to the
entire Saudi population.
5. Conclusion

This study indicates that influenza vaccine uptake among Saudi
Hajj pilgrims who took part in the trial is increasing year by year
but is still suboptimal. Lack of awareness and misperceptions
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about influenza and influenza vaccine are the main barriers to
receive the vaccine. Education of Saudi pilgrims and health profes-
sionals is required to raise awareness of the need for vaccination
and maximise uptake of influenza vaccine among pilgrims. Further
studies are needed to understand pilgrims’ misperceptions about
influenza vaccination so that educational strategies can appropri-
ately address them.
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