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Abstract

Background: Viral influenza, one of the global public health
problems is specifically important in Saudi Arabia due to high sus-
ceptibility of transmission in hajj and umrah seasons (Islamic pil-
grimage to the Mecca), as it has the ability to spread widely to a
large proportion, in addition the disease has a higher rate of com-
plications that might lead to death. Vaccination is an important
strategy in prevention of viral influenza.

Design and methods: The study aimed to describe the associ-
ation between uptake of influenza vaccine with knowledge as well
as identify the barriers that prevent vaccination among Princess
Nourah Bint Abdulrahman University (PNU) non-health colleges
students. A descriptive cross-sectional study design was undertak-
en, including 385 students from non-health colleges using a con-
venience sampling technique. Data was collected using an Arabic
self-administered online questionnaire Analysis done by JMP pro-
gram. IRB approval as well as informed consent were taken.

Results: The uptake of the influenza vaccine was 15.3% in the
current year and 56.8% in the previous years. No significant asso-
ciation was found between knowledge, and uptake of the vaccine.
For the unvaccinated students, the most common encounter barri-
ers stated by study population were concerns regarding the vac-
cine effectiveness, reduction of immunity the uncertainty of com-
plete protection in a percentage of 12.0% for all.

Conclusions: Although the level of vaccine uptake is low for
this year, it is not associated with knowledge. There were some
barriers that need to be tackled by health education programs.

Introduction

Viral Influenza is one of the priorities in public health and it is
considered a significant health threat that needs to be prevented.
Globally, 3 to 5 million people are infected with severe influenza
and 300,000 die as a result.! In 2019 Saudi Arabia, detected cases

Significance for public health

of influenza A reached up to 15850 cases and from these cases
around 124 people died according to the World Health
Organization (WHO) statistics.> To prevent influenza a vaccine
was developed to reduce the burden, and death occurring from
influenza. It is recommended to take the influenza vaccine annu-
ally because the influenza viruses mutate and the body’s immune
response to the vaccine decrease over time.!

Knowledge related to influenza disease and uptake of the vac-
cine are an important topic in Saudi Arabia that cannot be neglect-
ed as the kingdom of Saudi Arabia has high susceptibility to
influenza transmission due to 4ajj and umrah season (Islamic pil-
grimage to the Mecca), in which there are a huge number of peo-
ple coming from different countries.? Most of the previous studies
focused on health discipline students or those who work in health
sectors, such as the cross sectional study conducted by Rogers et
al. in Southern California to measure the attitudes and barriers
associated with seasonal influenza vaccination uptake among pub-
lic health students which showed 43% reported receipt, among the
barriers to vaccinations were the belief that they may get the flue
as stated by 49.4% of study population, there may be dangerous
side effects as mentioned by 30.4%. Another example of these
studies is the one conducted by Salem et al. to assess the knowl-
edge and limitations associated with the uptake of seasonal
influenza vaccine among nursing students from King Saud bin
Abdulaziz University in Saud Arabia which showed only 9.1%
stated that they receive the vaccine annually while 36.9% did not
receive the vaccine at all during the last 5 years.*> A third study
by Walker e al. A distributed a 35 item self-administered online
survey to medical students at large Australian university to explore
influenza vaccination rates, attitudes, knowledge and intended
practices found that 53.8% of study population got vaccinated, the
most common barrier to vaccination was inconvenience as stated
by 64% of study population, despite access to on campus clinics.®
The Saudi Ministry of Health (MOH) provides seasonal influenza
vaccine free to beneficiaries at the onset of winter at home, health
facilities or where ever they are.”

The identification of the factors that prevent university students from uptake of the influenza vaccine are essential to maximize vaccine uptake as Influenza
continues to cause significant morbidity and mortality in whole world, including Saudi Arabia. Studies exploring influenza vaccine coverage for students are
considered important in order to find out the misconception and target it by health education program, which ultimately increase the coverage.
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This study focused on non-health PNU Colleges students as
most of the studies focused on health students*® Also the non-

health colleges constitute 61% of colleges with greater number of
students due to strict criteria of admission to health colleges, in
addition to this the literature showed it easier for outbreaks of
influenza to occur in students population because influenza has the
ability to spread easily within clustered populations.®? This study
also fits with the 2030 vision agenda with strong political commit-
ment to public health by transformation of healthcare through con-
ducting researches in the field of disease prevention.!? The objec-
tive of this study is to describe the association between knowledge
and uptake of influenza vaccine as well as identify the barriers
toward the influenza vaccine among PNU non-health college stu-
dents.

Design

A descriptive cross-sectional study was conducted at Princess
Norah Bint Abdulrahman University in non-health college
(Humanities and Scientific Colleges) students.

Methods

The study included 385 students. Sample size was calculated
by using the equation n=22 pq/d2. Where Z=standard normal devi-
ate at 1.96, p=proportion of the characteristics under study and it
was considered to be 50%, q=proportion in the target population
and not having the particular characteristics [1-p], d=degree of
accuracy at 0.05. All the programs were included from the two col-
leges and the number of participant in each college was selected by
probability proportion to College size. The ultimate selection of
the individuals was done by using electronic questionnaire that
was posted on WhatsApp groups of the students from all academic
levels. A link to the questionnaire in the Google form was initially
sent to each group. When the student clicked on the link, they were
taken to the electronic Google form. Google saved each complete-
ly filled questionnaire in the researcher’s Google drive.

Data collection

The study was carried out from September 2019 to May 2020,
during the period of administration of the vaccine, as recommend-
ed by The Saudi Thoracic Society guidelines for influenza, to be
given every year during the influenza season that starts September
and ends in March of the following year.!! A structured question-
naire was developed and translated to the Arabic language to col-
lect data about knowledge, uptake and barriers toward the influen-
za vaccine based on a review of the literature, and some questions
were inspired from a study done by Olawale et al.'> The question-
naire contains 24 questions divided into 3 sections: the first section
consists of 3 questions about sociodemographic characteristics
(age, college, and academic level). The second section includes 3
questions about vaccine uptake and the reasons for not taking the
vaccine, which are considered as barriers, those who are vaccinat-
ed will skip questions about barriers. The third section contains 18
questions about knowledge of influenza and the vaccine, 14 ques-
tions that answered by yes/no/I don’t know, among them are 5 gen-
eral knowledge questions about influenza disease (the disease is
caused by viruses, types of influenza viruses that cause influenza
disease, possibility of infection by more than one type of influenza
viruses, influenza disease is the same as the common cold and
severity of influenza complications); 4 questions for transmission
of'the disease (human to human, air droplet transmission, influenza
occurs in winter season, the occurrence also in other seasons). The
remaining 4 questions were multiple answer ones with a total of 15
responses. The knowledge about symptoms of influenza is the first
multiple answer question (constant sneezing, fever, headache, sore
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throat, weakness and tiredness). Knowledge about people at high
risk of getting influenza is the second multiple answer question
(children under 5 years, pregnant women, elderly, people with
weak immune system). The knowledge about influenza prevention
by vaccination contains 5 questions (the disease is a preventable,
possibility of infected patient with influenza to take the vaccine,
possibility of current influenza patient to take the vaccine vacci-
nate a, vaccine could be taken frequently each year, influenza vac-
cine could be given to people with chronic disease). The knowl-
edge about the vaccine content is the 3" multiple answer question
(the vaccine is mixture of attenuated virus A and B - vaccine con-
tain only attenuated A - vaccine contain only attenuated B - I don’t
know). The side effect of the vaccine is the last multiple answer
(can cause fever - can cause headache - it can cause minimum pain
- it can cause sore throat - I don’t know anything about the side
effects). Among the questions there were four reversed questions.
The total score for the knowledge section was 29, questions with
yes/no/I don’t know answers scored as 1 for correct response and
0 for wrong and I don’t know response, while for multiple
response questions 1 point for each correct response and 0 for I do
not know. The questions are easy questions that most college stu-
dents should know. The cut-off point for knowledge was deter-
mined by the data using the mean as a balancing point (above aver-
age or below average) with the standard deviations as standardiz-
ing values. The internal consistency of the questionnaire was 0.779
calculated by Kuder-Richardson Formula 20 (KR-20), which is
used for a measure of internal consistency reliability for measures
with dichotomous choices, and based on pilot test data that carried
out on 20 students, however, their data was removed and not
included in this study. The validity of the questionnaire was tested
by three experts and the questionnaire translation was checked by
two bilingual experts. The individual responses saved on Google
drive were collected and transferred to an Excel spreadsheet,
where data cleaning occurred. Any incompletely answered ques-
tionnaire was removed as a data source. Text responses were also
allocated a numerical key for easier analysis. The data were then
imported into analysed using JMP version 15. Descriptive statistics
was used to describe the study population by frequencies and per-
centages. For the association #-test and Fisher exact test (for 2 by 2
table) were used. Multivariate analysis using regression analytics
to analyze the data was conducted. Our analysis included testing
the hypothesis of knowledge, age groups, educational level with
vaccination status for the current year.

Results

Table 1 demonstrates the frequency distribution of sociodemo-
graphic characteristics among the studied sample. In terms of age,
the students aged twenty years and less than twenty-two comprise
about half of the total sample (45.4%), and the students who are
younger than eighteen years old represent the lowest percentage
which is about one percent (0.8%) from the total respondents,
while students in the age group 18 years to less than 20 year and
age group 22 years or more are almost the same, 27.0% and 26.7%.
Slightly more than seventy percent (71.1%) of the study population
were from Business and Administration College while only around
thirty percent (28.3%) from Art and Design College. Regarding
educational level more than two-thirds of the students were senior
level (5 to 6 and level 7-8) in the percentages of 32.7% and 36.4%
respectively levels whereas junior levels (1 to 2 and 3 to 4) com-
prises 11.4% and 19.4%. Table 2 shows the prevalence of influenza
vaccine uptake in both the current and previous years. It is notable
that a small percentage (15.3%) of the total students received the
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influenza vaccine in the current year, while in the previous years,
more than half (56.8%) of the students had been vaccinated.

Table 3 represents the mean knowledge score of non-health
college students calculated by summation of correct answer for the
18 questions, which is found to be 15.2+4.3 with mean SE 0.2. The
percentage of students who attained knowledge above the mean
were 176 students, 45.8% of the sample, whereas those attained
knowledge below the mean were 208 students, equivalent to
54.2%. The detailed knowledge, the general knowledge about
influenza disease is considered moderate range from 63% of the
students answered correctly that the disease is caused by influenza
A or B, followed by 55% knew it can be caused by other viruses to
38% of students who knew that the disease is similar to common
cold. The knowledge about the transmission of the disease is gen-
erally high ranging from 95% of students knew the human to
human transition to 80% of the them knew that transmission by air
droplet could also occur. The knowledge about symptoms of
influenza (constant sneezing, fever, headache, sore throat, weak-
ness and tiredness) was in the following percentages (68.1%,
77.7%, 52.7%, 62.3%, 69.9%, 4.7%). Knowledge about people at
high risk of getting influenza (children under 5 years, pregnant
women, elderly, people with weak immune system) was in the fol-
lowing percentages (41.8%, 21.0%, 30.6%, 84.4, 9.6) consequent-
ly. The knowledge about influenza prevention by vaccination
ranged from 87% knew that the disease is a preventable, followed
by 68% knew the possibility of infected patient with influenza to
take the vaccine, strikingly only 44% knew that it is possible to
vaccinate a current influenza patient and 28% knew that the vac-
cine could be taken each year, also only 22% knew that influenza
vaccine could be given to people with chronic disease. The knowl-
edge about the vaccine contented is very low where only 4.8%
knew that it is mixture of attenuated virus A and B. Regarding the
side effect of the vaccine, 39.2 % knew it can cause fever, 26.2%
knew it can cause headache, 37.1% knew it can cause minimum
pain, 18.7% knew it can cause sore throat, whereas 39.2% don’t
know anything about the side effects.

Table 4 represents the barriers or reasons that prevented stu-
dents from taking the influenza vaccine. The three uppermost rea-
sons are doubts about vaccine effectiveness (12%), students’
beliefs that the vaccine may weaken the immune system (12%),
also their belief that the vaccine may not protect them completely
(12%). Followed by the reason that vaccination time is inconsistent
with their lecture times (11%). The vaccine price (0.45%), the vac-
cine might causes autism (1%), and the vaccine is not available in
health care centres (2%) are considered as the lowest selected bar-
riers Table 5 illustrates the relationship between students’ level of
knowledge, sociodemographic factors and uptake of the influenza
vaccine for the current year. There is no statistically significant
association between the mean level of knowledge and uptake of
the vaccine (Fisher Exact=2.175, P=0.6704). Regarding relation-
ship between different sociodemographic characteristics and
uptake of the influenza vaccine for the current year. It was found
that there is a significant statistical association between the college
and uptake of the influenza vaccine (Fisher’s exact test p=0.0005,
but no significant statistical association between age or educational
level with uptake of the influenza vaccine for the current year:
X2=2.597, p>0.05, X2=0.708, p>0.05).

Table 6 shows the result of the multivariate analysis in term
of simple logistics regression and ANOV testing 3 variables,
namely knowledge level (above the mean and below the mean),
age and education level with current vaccination status against
influenza for this year. None of these three factors under the anal-
ysis has significant correlation or could be a predictor of the vac-
cination status.
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Discussion

The uptake of influenza vaccine was very minimal as only
15% of students were vaccinated for this year, but 56.8% received
the vaccine 2 years ago. The result is not consistent with the study
conducted by Alshammari, to measure acceptance of influenza
vaccine among health care professionals in Saudi Arabia, which
revealed marked difference, because approximately 67.6% of
HCPs were vaccinated, and also with study conducted by Aljamili
to measure knowledge and practice toward seasonal influenza vac-
cine and its barriers at the community level in Riyadh, Saudi
Arabia, which found 55% of study population was vaccinated.!3.14
Also Rogers et al. studied undergraduate public health students at
California State University to assess attitudes, beliefs, barriers, and
factors associated with the influenza vaccine uptake, revealed that
43% of students reported receiving the vaccine.* The result is still
far below the expected and desired level of vaccination when com-
pared with a study conducted in Riyadh, Saudi Arabia, among
nursing students by Salem et al. which reported that 53% of the
participants got vaccinated several times.> However the study was
consistent with the one by Martinez, which showed that the major-
ity of the participants did not receive influenza vaccine annually,
and also with a study conducted by Kawahara and Nishiura to
explore influenza vaccine uptake and its determinants among
Japanese university and college students, which stated that stu-
dents belonging to medicine and healthcare related faculties were
vaccinated three times more frequently than other students.!3-10
The marked difference might be attributed to the difference in the
field of the study as the studies from health sciences field showed
more vaccination percentage than studies form other fields.

This low vaccine uptake in this study could be attributed to the
barriers being stated by the students, with the most common three
barriers mentioned were students’ beliefs the vaccine weakens the

Table 1. Sociodemographic characteristics of study population at
PNU (n=385).

Age
Less than 18 years 3 0.779
18 years — less than 20 year 104 27.013
20 years — less than 22 years 175 45455
22 years or more 103 26.753
College:
Business and Administration College 2176 71.688
Art and Design College 109 28.312
Educational level
Levels 1-2 44 11.429
Levels 3-4 75 19.481
Levels 5-6 140 36.364
levels 7-8 126 32.7121
Total 385 100%

Table 2. Prevalence of influenza vaccine uptake among non-

health colleges students at PNU (n=385).

No vaccine received last year 61 15.3
No vaccine received 2 years ago 219 56.8
Total number of received flu vaccine 280 72.6

in the last 2 years
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immune system, or doubts about its effectiveness and its ability to
protect against the disease. Similar results have been reported by
Rogers et al. at California State University, regarding barriers
where almost half of the participants believe that they may get
influenza from the influenza vaccine.* In another study conducted
in Riyadh, Saudi Arabia, by Alshammari and his colleagues, fear
of getting sick after having the vaccine was among the highest rea-
sons for not taking the influenza vaccine.! Moreover, almost one-
third of the participants included in a study conducted by Salem et
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al., in Saudi Arabia, Riyadh reported that concerns regarding vac-
cine safety and side effect act as a barrier toward vaccination.’
Only two students selected price as a barrier (0.45%) although the
vaccine is offered in Saudi Arabia for free.” In contrast, in 2014 a
study conducted by Walker et al., in Australia, reported that the
influenza vaccine cost considers an important barrier to vaccina-
tion.® Furthermore, the current study found no significant associa-
tion between age and uptake of the influenza vaccine, which is
similar to another study carried out in California that found that

Table 3. Detailed and mean knowledge score among non-health colleges students at PNU (n=385).

Knowledge about causative agent is a virus 243 63 142 37
Knowledge about types of influenza viruses that cause influenza disease influenza A or B virus)) 213 55 172 45
Knowledge about possibility of infected by more than one type of influenza viruses 200 52 184 48
Knowledge about if the influenza disease is the same as the common cold 148 38 237 62
Knowledge about severity of influenza complications 238 62 147 38
Knowledge about human transmission of influenza 366 95 19 5
Knowledge about air drop transmission of Influenza 308 80 7 20
Knowledge about if the influenza occurred just in the winter season 336 87 49 13
Knowledge about the possibility of occurrence the influenza disease in seasons other than winter seasons 351 91 34 9
Symptoms of influenza

- Constant sneezing 262 68.1 132 319
- Fever 299 N 68 22.3
- Headache 203 52.7 182 473
- Sore throat 240 62.3 145 3.7
- Weakness and tiredness 269 69.9 116 30.1
-1 don’t know 18 47 367 95.3
People at high risk of getting influenza

- Children under 5 years 161 41.8 224 58.2
- Pregnant women 81 21.0 304 79.0
- Elderly 118 30.6 267 69.4
- People with weak immune system 325 84.4 60.0 40.0
- don’t know 37 9.6 344 90.4
Knowledge about preventability of the influenza disease by the vaccine 335 87 50 13
Knowledge about vaccinating a current influenza patient 170 44 215 56
Knowledge about the vaccine could be taken frequently for each year 109 28 276 72
Knowledge about the possibility of getting the infection by influenza for vaccinated people 262 68 123 32
Knowledge about giving the influenza vaccine for people with chronic disease 83 22 302 78
Influenza vaccine contains

-Inactivated virus A 28 73 357 92.7
- Inactivated virus B 20 5.2 365 94.8
- Inactivated viruses A and B 18 4.7 367 95.3
- [ don’t know 319 82.9 66 17.1
Side effects of influenza vaccine

- Fever 151 39.2 234 60.8
- Headache 101 26.2 284 73.8
- Minimum pain 143 311 242 62.9
- Sore throat 72 18.7 313 81.3
- I don’t know 151 39.2 207 60.8
Above the mean 176 45.8

Below the mean 208 54.2

The mean knowledge is 15.2+4.3 (mean SE = 0.2); the cutoff points are taken at the mean (15.255), where <15.255 is considered (below average) while =15.255 is (above average).
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age was not significantly associated with receiving the influenza Table 4. Barriers toward the uptake of influenza vaccine among
vaccine. In addition, it was found that there was no significant ~ none health college students at PNU.

association between the educational level and uptake of the

influenza vaccine in the present study. In contrast, there was a

study conducted on Australian medical students reported the year ~ Ihe vaccine is not effective 52 12
of study was significantly associated with influenza vaccination.® The vaccine weakens my immune system 55 12
Also a study conducted in Northwest China found knowledge dif- The vaccine will not protect me completely 53 12
fered between educational 13‘“315-.17 (This difference could be  yaccination time is inconsistent with my lectures time 48 11
a.ttnbuted t.o the different characteristic between the two popula- Influenza is not a serious disease 45 10
tions, also it could be because the current study was conducted on Th ine is not saf 9 g
non-health while the study that conducted in Australia was on € vacane 1s not sate
medical students. A significant association was found in this study Fear of needles 42 9
between overall knowledge and field of study, in contrast to a The vaccine may have side effects 36 8
study conducted at Georgia Southern University where it showed I never had the influenza 22 5
no association between knowledge and field of study.!> This differ- It takes a lot of time to get the vaccine 17 4
ence may be due to the fact that our study was conducted among The vaccine is not available in health care centers 9 9
non-health female students but the Georgia Southern University The vaccine causes autism 3 1
study included both genders from all non-health and health majors’ - —
students The price of the vaccine is high 2 0.45
The analysis using regression analytics to test the hypothesis of Other 20 4
Table 5. Relationship between levels of knowledge, sociodemographic factors and uptake of influenza vaccine.
Mean knowledge score Above average 29 (7.55%) 147 (38.28%) Fisher’s exact test p=0.6704
Below average 30 (7.81%) 178 (46.35%)
Age Less than to 18 years to less than 20 22 (5.7%) 85 (22.1%) Chi-square =2.597
20 years to more than 22 years 37 (9.6%) 241 (62.6 %) p=0.1662
College Business and Administration College 53 (13.20%) 223 (57.9%) Fisher’s exact test p=0.0005*
Art and Design College 6 (1.50%) 103 (26.8.50%)
Educational level Level 1-4 15 (3.8%) 104(27%) Chi-square =0.708
Level 5-8 44 (11.4%) 222 (57.6%) P=0.4022
Table 6. Multivariate analysis using logistic regression and ANOVA testing.
Mean knowledge 15.2+4.3 0.001223 0.0014 -0.00139 0.6133 385
Age group 0.047120 0.0022 0.00222 (.7551 385
Educational level 0.011094 0.0001 -0.00248 1.9682 385
Mean knowledge 15.2+4.3 Regression 1 8.7834 8.7834 0.4677 0.4945
Residual 384 7174.2062 18.7806
Age group Regression 1 0.48596 0.4859 0.8522 0.3564
Residual 383 218.3867 0.5702
Educational level Regression 1 (.1826 0.0110 0.0024 0.8282
Residual 383 1483.8069 38741
Mean knowledge 15.2+4.3 Intercept 2.05214062 0.52900531 15.20 0.001 14718 15.663
Variable -0.0224573 0.0327912 047 0.490 14.501 16.716
Age group Intercept 2996932515 0.041822016 71.65 5.706 2.914 3.0791
Variable 0.098627431 0.10683396 0.92 0.356 0.308 0.111
Educational level Intercept 5585889571 0.109013558 51.24 1.644 5311 5.800
Variable 0.060465842  0.278474141 0.21 0.828 0.607 0.487
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age groups, educational level knowledge with the current year vac-
cination status conclude that the three has no correlation with vac-
cination status. While surprising that there is no correlation, this
only suggests that there are other factors driving people making
vaccination decision which could be anywhere from social net-
work, media or outside influences. Also big consideration should
be placed in the barriers stated by study population in term of
effectiveness and safety of the vaccine.

Conclusions

The uptake of the influenza vaccine was low and it is not asso-
ciated with age or knowledge regarding influenza and influenza
vaccine. For unvaccinated students, the most selected barriers for
receiving the vaccine are doubts about the vaccine’s effectiveness,
protection, and lower the immune system.

Recommendation

Universities and schools are environments where infectious
diseases such as influenza are easily spread due to the presence of
many students and employees. Therefore, encouraging conducting
national influenza vaccination week by the students and including
information about the influenza diseases and its impact on public
health since the primary education years whether they are in
health, scientific or humanities specialties, may help in increasing
knowledge toward influenza disease and increasing the rates of
reciting the vaccine to reduce its spread. It is also recommended to
conduct awareness campaigns that focus more on the vaccine and
its importance to reduce influenza spread because most of the cam-
paigns conducted before were focusing on educating people about
the disease and its burden, even though they mentioned the vaccine
as the most effective prevention tool for influenza, they do not pro-
vide sufficient information about it, for example, the vaccine com-
ponents, protection rate. Furthermore, more research about knowl-
edge and barriers with the uptake of influenza vaccine among non-
health students is needed because this study was applied to a uni-
versity that includes only female students.

Limitations

The primary purpose of this research discussed in this article
was to describe the association between knowledge and uptake of
influenza vaccine as well as identify the barriers toward the vac-
cine among PNU non-health college students. The execution of
data collection via online techniques will not allow systematically
randomization which affect broader generalizations. Also with
mobile messaging, while difficult, it is possible that with some
effort and the use of a paid service, a mobile phone number could
be traced back to a person’s identity. To increase the confidentiality
of the shared information, one should carefully research the most
appropriate platform such as Telegram as it allows one to commu-
nicate without revealing personal phone numbers and anonymizes
forwarded messages. Also, more factors that could be instituted as
barriers such as peer influence, parent occupation, efc., were
missed and theses could be studied in other researches. Another
limitation which affect generalization is that the study was con-
ducted in women university which will limit the generalization to
male student population.
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