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ABSTRACT
This study aimed to assess the seasonal influenza vaccine (SIV) coverage rate, and to assess knowledge,
attitudes, and practice of health-care workers (HCWs) concerning the SIV. In this multicenter cross-
sectional study conducted in Qassim region, Saudi Arabia, a validated questionnaire was distributed
randomly among HCWs. Of 523 responses from HCWs across different institutions, 282 (53.9%) respon-
dents were females and most respondents were aged between 30 and 39 years. Overall, 48.6% of
participants had been regularly vaccinated with the SIV, and 70% were willing to be vaccinated in the
coming season. Reasons for HCWs’ non-adherence to the SIV included their having previously had
influenza, which was not severe (20.7%), and that they were young and healthy (19.2%). Belief in the
effectiveness of the SIV (72.3%) and knowledge that the SIV should be administered yearly (86.6%) was
high among respondents. Less than 50% of respondents believed that vaccine safety concern is the
main barrier preventing health-care institutions from providing the SIV to patients. Our study results
showed suboptimal SIV coverage among HCWs in Qassim region. Educational programs and campaigns
regarding the risk of influenza infection, as well as the provision of adequate information, and high-
lighting the importance of HCWs being vaccinated are essential. Easy access to and availability of the SIV
in each region is crucial for improved vaccine coverage. Health-care institutions need to more actively
encourage staff to undergo influenza vaccinations on a regular basis, especially during the influenza
season.
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Introduction

Seasonal influenza is one of the most common vaccine-
preventable diseases in the world. Influenza infection can be
serious and life-threatening in some patients such as young
children (<2 years of age), elderly people (>65 years), preg-
nant women, patients with chronic cardiac or respiratory
disease, and immunocompromised patients. Most influenza
infection complications are related to the respiratory system,
although neurological and cardiac complications have been
reported.1 Worldwide, mortality has been reported to be
approximately between 290,000 and 640,000 deaths annually
due to severe influenza infection.2 The seasonal influenza
vaccine (SIV) was first developed in 1933, and year-to-year
effectiveness differs; however, vaccine effectiveness has been
reported to reach up to 60%. The United States Flu Vaccine
Effectiveness Network estimated vaccine effectiveness from
2004 to 2018, and reported effectiveness to range from 10%
to 60%, with a mean effectiveness of 41%.3 The World Health
Organization (WHO) declared that the H1N1 influenza pan-
demic in 2009 had involved more than 208 countries and led
to >250,000 deaths.4 Health-care workers (HCWs) are at
a more significant risk of influenza infection than the general
population; therefore, the Centers for Disease Control and
Prevention (CDC), the Advisory Committee on
Immunization Practices (ACIP), and the Saudi Ministry of

Health (MOH) have recommended that HCWs receive an
SIV. In most countries, despite health authorities’ recommen-
dations for SIV, suboptimal vaccine coverage in the general
population and among HCWs persists. In the Middle Eastern
and North African (MENA) countries, for example, in
Lebanon, vaccine coverage remains low, at approximately
6%. Reasons for low vaccine coverage have been reported to
include lack of influenza awareness, political and cost issues,
and limited collaboration between private and governmental
hospitals.5,6

The importance for HCWs vaccination is not only to
prevent them from becoming ill but also to avoid the spread
of infection to the patients and the community. Vaccine
coverage among HCWs is low, at approximately 30%, and
declining in some European countries whereas, in the United
States, vaccine coverage has been reported to be approxi-
mately 78%. The higher coverage rate in the USA may be
due to mandatory vaccination requirements in some health-
care centers.7,8

In our study of HCWs in Saudi Arabia, SIV coverage
among HCWs was found to range from 38% to 88%. Some
HCWs indicated concerns in regard to the effectiveness and
safety of the SIV, which made them hesitant to proceed
with a SIV. Moreover, a lack of awareness of the Saudi
Arabian Health Authority’s recommendations, and
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unavailability of the vaccine were other reasons given for
not receiving the SIV. In Saudi Arabia, injectable trivalent
influenza vaccine (TIV) is the vaccine that has been offered
via Ministry of health in 2017–2018 seasons. There are few
studies conducted to assess the knowledge, attitudes, and
practices of HCWs toward vaccine use in Saudi Arabia;
however, no study has been conducted in the Qassim
region.9–15

Identifying barriers and HCWs’ concerns in regard to the
SIV is essential to increase their awareness of the vaccine’s
importance. This study aimed to assess the SIV coverage rate
among HCWs as well as the knowledge, attitudes, and prac-
tices of HCWs regarding the SIV.

Materials and methods

Study design and setting

This multicenter cross-sectional study was conducted using
a self-administered questionnaire, between May 2018 and
July 2018. The study population comprised HCWs (doctors,
nurses, pharmacists, dietitians, laboratory personnel, physical
therapists, occupational therapists, respiratory therapists, and
radiology technologist) working in Qassim region, Saudi
Arabia. Interns and medical students were excluded from
the study.

Sampling

In total, 12,900 HCWs work in Qassim region across the
region’s primary health-care centers (PHC) and secondary
and tertiary hospitals. A multistage random sampling techni-
que was used for participant selection. We included all hospi-
tals and PHCs in Qassim region derived from an official Saudi
MOH list of health-care centers. Using a computer-generated
simple random sampling technique, we selected 30 of 201
hospitals and PHCs from different areas in the Qassim region.
A convenience sampling approach was used to select partici-
pants from among the HCWs. Six data collectors (4th and 5th

year medical students) distributed 600 anonymous self-
administered printed questionnaires.

Questionnaire

The questionnaire collection was undertaken on the same day
and the study objectives were explained to the participants,
with emphasis on the importance of the data and confidenti-
ality. Participant consent was received prior to completion of
the questionnaire.

The questionnaire was adopted from Alshammari et al.’s
2014 study, with some modifications.11 The questionnaire was
validated in two steps. First, it was revised by three faculty
members with clinical and research experience. Second, fol-
lowing a pilot study with a sample size of 30 HCWs who were
not included in this study, minor Arabic and English language
modifications were made.

Ethics

The Qassim Ethical Committee reviewed and approved this
study.

Statistical analysis

The data were password-protected, and confidentiality of all data
was ensured. To obtain a proportion of 0.05 among the targeted
population with definite characteristics, at a Z-statistical value of
1.96 and a significance level of 0.05, the required sample size was
N = 384, based on the formula: N = z2pq\d2.

The questionnaire included five main sections. In the first
section, participant demographic data comprising character-
istics such as age, sex, nationality, professional title, specialty,
and place of work within the Qassim region were included.
The second section concerned participants’ attitudes toward
the SIV, with questions in relation to whether participants
annually underwent an SIV, and the reasons for not under-
taking to receive an SIV. The third section assessed the parti-
cipants’ knowledge concerning influenza virus transmission,
the frequency of having an SIV, vaccine risks, and vaccine
effectiveness. The fourth section questioned the participants
on practices at their workplace and on their interest in train-
ing, in relation to SIVs. The last section explored participant
awareness of CDC, ACIP, and Saudi MOH SIV recommenda-
tions, the clinical manifestations of influenza infection, and
risks associated with influenza infections in HCWs.

Statistical analysis was performed, data were transferred to
a Microsoft Excel spreadsheet and, after data cleaning and
coding, data were exported to the Statistical Packages for
Social Sciences (SPSS) version 20 for further tabulation.
Descriptive and inferential statistical analyses were performed,
and all categorical variables were presented as numbers and
percentages. A p-value of 0.05 (95% confidence interval) was
used to determine statistical significance. The statistical ana-
lyses measured the relationship between socio-demographic
characteristics and knowledge, attitudes, practices, and aware-
ness in relation to the SIV, using the Mann–Whitney U-test
and the Kruskal–Wallis test. Normality tests were also con-
ducted using the Shapiro-Wilk and the Kolmogorov–Smirnov
tests to determine whether the distribution of data followed
a normal distribution pattern. Based on the results, all data
that were not normally distributed were deemed to be non-
parametric data.

To evaluate the HCWs’ knowledge of the SIV, three ques-
tions were included and each positive response scored 1 point,
while a negative response was scored as 0. The total score was
calculated through adding the scores for all three questions
(minimum score, 0; maximum score, 3). A maximum score of
2–3 indicated good knowledge while a minimum score of 0–1
indicated poor knowledge.

Assessment of HCWs’ attitudes to the SIV was determined
using three questions, which we categorized as 1 point for the
most appropriate response, and the total score was calculated
through adding the scores for all three questions (minimum
score, 0; maximum score, 3). A maximum score of 2–3 indi-
cated a positive attitude, while a minimum score of 0–1
indicated a negative attitude.
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The measurement of practices of HCWs in relation to SIVs,
which involved 10 questions, was undertaken through scoring
each appropriate response as 1 point, and an inappropriate
response as 0, and the total score was calculated through adding
the scores for all 10 questions (minimum score, 0; maximum
score, 10). A score range of 6–10 signified good practices while
a score range of 0–5 signified poor practices.

The measurement of HCWs’ awareness of the SIV, involving
14 questions, was undertaken through scoring each correct
response as 1 point, and each incorrect response scored 0 points.
The total score was calculated through adding the scores for all
14 questions (minimum score, 0; maximum score, 14). A score
range of 8–14 was considered as good awareness whereas a score
range of 0–7 was considered as poor awareness.

Results

Of the 600 questionnaires distributed, 523 responses were col-
lected from HCWs (87% response rate) who were subsequently
voluntarily enrolled into this study, of whom 282 (53.9%) were
females and 241 (46.1%) were males. Most respondents were
aged 30–39 years, with 196 (37.5%) aged <30 years old, while 118
(22.6%) were aged ≥40 years. More than half (51.1%) of the
respondents were of Saudi Arabian nationality. Most respon-
dents were nurses (44.9%), followed by doctors (28.3%), phar-
macists (8.8%), laboratory specialists (7.8%), radiology
technologist (2.7%), and other medical professionals (7.5%)
such as physical, occupational, and respiratory therapists.
Approximately 80% of the respondents were working at hospi-
tals while 18.5% worked in PHCs, as shown in Table 1.

Overall, 48.6% of the respondents were vaccinated
annually, and 70.0% were willing to receive flu vaccination
for the coming season. Most respondents (72.3%) consid-
ered that the SIV was effective in preventing influenza,
84.1% were aware that the CDC recommended HCWs
receive an SIV, while a high number (86.6%) knew that
the SIV should be administered every year (Table 2).

Reasons for non-adherence to receiving an SIV are
shown in Figure 1.

Table 3 shows the practices of HCWs in relation to the
SIV. Most respondents (67.9%) believed that administer-
ing the SIV should be made mandatory in clinical

Table 1. Participants’ socio-demographic variables.

Study variables
N (%)

(N = 523)

Sex
● Male 241 (46.1%)
● Female 282 (53.9%)

Age group (years)
● <30 years 196 (37.5%)
● 30–39 years 209 (40.0%)
● ≥40 years 118 (22.5%)

Nationality
● Saudi Arabian 267 (51.1%)
● Non-Saudi Arabian 256 (48.9%)

Work city
● Buraidah 288 (55.1%)
● Al Rass 137 (26.2%)
● Albukaira 20 (3.8%)
● Al Badaya 11 (2.1%)
● Unaizah 49 (9.4%)
● Others 18 (3.4%)

Professional title
● Doctor 148 (28.3%)
● Pharmacist 46 (8.8%)
● Nurse 235 (44.9%)
● Laboratory specialist 41 (7.8%)
● Radiology technologist 14 (2.7%)
● Mixed medical professionals 39 (7.5%)

Medical Specialty*
● Internal medicine 28 (18.8%)
● Surgeon 15 (10.1%)
● General practitioner 14 (9.5%)
● Family medicine 13 (8.8%)
● Emergency medicine 10 (6.8%)
● Pediatrics 25 (16.9%)
● Gynecology 9 (6.1%)
● Other 34 (23.0%)

Practice/Center
● Primary health care center 97 (18.5%)
● Hospital 426 (81.5%)

*Medical specialists, N = 148.

Table 2. HCWs’ knowledge and attitudes concerning the SIV.

Statement
N (%)

(n = 523)

Q1. Do you routinely get vaccinated for influenza?
● Yes 254 (48.6%)
● No 269 (51.4%)

Q2. Are you intending to receive the seasonal influenza vaccine in the coming season?
● Yes 366 (70.0%)
● No 157 (30.0%)

Q3. Do you consider the seasonal influenza vaccine effective in preventing the flu?
● Yes 378 (72.3%)
● No 88 (16.8%)
● I don’t know 57 (10.9%)

Q4. Are you aware that the CDC recommends HCWs receive the seasonal influenza vaccine?
● Yes 441 (84.4%)
● No 30 (5.7%)
● I do not know 52 (9.9%)

Q5. How often do you think the SIV should be administered?
● Once in a lifetime 6 (1.1%)
● Every five years 19 (3.6%)
● Every year 453 (86.6%)
● Every six months 23 (4.4%)
● I don’t know 22 (4.3%)

CDC, Center for Disease Control; HCWs, health-care workers; SIV, seasonal influenza vaccine
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practice. Most respondents (75.1%) considered that the
main reason for promoting the SIV was to prevent
HCWs’ exposure to influenza via patients with influenza.
Only 26.2% of respondents had participated in training or
continuing education concerning the SIV in the previous
12 months; however, most (62.1%) were interested in
participating in SIV-related training. Moreover, >65% of
the HCWs considered that PHCs or hospitals offered the
SIV to their patients or stated that their center had stand-
ing supply orders for the SIV.

In total, 43% of the HCWs considered the main barrier
preventing their institution from providing patients with
an SIV was due to patient safety concerns. Other reasons

concerned SIV availability (35.8%), vaccine safety con-
cerns among the HCWs (24.1%), training and staff pre-
paredness (13.0%), the limited number of staff (9.4%),
appropriate SIV storage (7.3%), cost/reimbursement issues
(5.4%), and the availability of ancillary supplies (3.3%),as
shown in Figure 2.

Table 4 shows HCW awareness concerning the SIV. In
total, 51.4% of the respondents were not aware of the
ACIP/CDC guidelines regarding the SIV. Approximately
78% of the HCWs stated that influenza was more serious
than a common cold, and 92% were aware of influenza
symptoms. Additionally, 91.8% of the respondents were
aware that influenza could be spread via coughing and
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It's too late, the flu is already here

The flu/flu vaccine is a government conspiracy

I don’t know where to get the flu shot

The flu is not that serious

The flu vaccine doesn’t work

I don't like needles

The vaccine will make you sick

I don’t need to get the shot

I wash my hands and cover my mouth when I cough

Others
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I’ve had the flu before
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Figure 1. The reasons for HCWs non-adherence to the SIV (N = 523).

Table 3. HCWs practices concerning the SIV.

Respondents
N (%)

(n = 523)

Q1. Should the administration of seasonal influenza vaccine be made mandatory for clinical practice?
● Yes 355 (67.9%)
● No 168 (32.1%)

Q2. The following statement applies to your practice/center with regard to the SIV for office staff
● We require and offer the SIV 263 (50.3%)
● We encourage and offer the SIV 12 (02.3%)
● We require but do not offer the SIV 167 (31.9%)
● We encourage but do not offer the SIV 17 (03.3%)
● None of the above 64 (12.2%)

Q3. Why is the SIV for HCWs encouraged? *
● Because HCWs can be exposed to the flu via ill patients 393 (75.1%)
● Because unwell patients are exposed to the flu via HCWs 206 (39.4%)
● To minimize sick days and loss of productivity 158 (30.2%)
● To set an example to other workers 67 (12.8%)

Q4. Have you participated in any SIV training/continuing education in the past 12 months
● Yes 137 (26.2%)
● No 386 (73.8%)

Q5. Would you or your staff be interested in participating in training related to the SIV?
● Yes 325 (62.1%)
● No 198 (37.9%)

Q6. Does your practice/center offer the SIV to your patients?
● Yes 358 (68.4%)
● No 61 (11.7%)
● I don’t know 104 (19.9%)

HCWs, health-care workers; SIV, seasonal influenza vaccine
*Response with multiple selections

316 M. ALSUHAIBANI



sneezing, 63.9% of the respondents considered that the
HCWs could transmit infection even when feeling well,
while 51.4% recommended that children aged >6 months
should receive an annual SIV.

Both male and female HCWs had good SIV knowledge
levels as well as negative attitudes toward the SIV. We found
that both knowledge of the SIV (p < .001) and attitudes in
relation to the SIV correlated statistically (p < .001), while
practices and awareness had no significant correlation. All
three age groups revealed good knowledge categories, while
those aged <30 years, 30–39 years, and ≥40 years had positive
and negative attitudes. Nonetheless, the professional groups
involved showed a statistically significant difference in
knowledge (p < .001), attitudes (p < .001), practices
(p < .001), and awareness (p = .004). All three age group
categories had poor practices as well as poor awareness levels.
Statistical tests revealed that both knowledge (p = .003) and
attitudes (p < .001) differed significantly between the groups
while both practices and awareness showed no correlation
(Table 5).

Discussion

Influenza is one of the most common vaccine-preventable
diseases in the world and has a significant impact on public
health. HCWs should prioritize vaccinations, not only to
prevent illness in themselves, with a consequent inability to

undertake their work, but also to prevent the spread of infec-
tion to patients. This study aimed to explore the SIV coverage
rate among HCWs, as well as the knowledge, attitudes, and
practices of HCWs in Qassim region, Saudi Arabia.

To determine the prevalence of confirmed H1N1 cases in
both clinical and non-clinical HCWs, Balkhy et al. (2010) stu-
died the epidemiological study of H1N1 influenza amongHCWs
in Saudi Arabia. Among HCWs, they reported an SIV adherence
rate of 46.2%, which was two times higher than for non-clinical
HCWs. They also reported an H1N1 virus attack rate of 6.0%
among clinical HCWs and 4.3% among non-clinical HCWs.
This finding confirmed the higher risk of influenza infection
among HCWs especially the frontline HCWs.15

Alshammari et al. reported that only 38% of HCWs
received the SIV in the 2012 influenza season in Riyadh
while, in another study from the same location in 2016,
a similar SIV prevalence rate (50.5%) was obtained, with
a slightly lower proportion (42.5%) of participants willing to
receive another SIV in the coming season.10,11 Furthermore,
in the eastern region of Saudi Arabia, the SIV prevalence rates
were found to be similar (34.4% and 41.0%, respectively).13,14

Our study results showed that a (48.6%) of HCWs had been
vaccinated against the SIV, we observed that the pattern of
SIV compliance is increasing with time in Saudi Arabia and
This is reflecting the Saudi Arabian Health Authority efforts
to optimize SIV coverage.

In 2015, Haridi et al.12 reported a high SIV vaccination rate
(88.3%) in the western region of Saudi Arabia; however, they
obtained a 20% higher rate than in the previous season.12 This
increase in vaccine coverage was because the SIV was made
mandatory for participation in pilgrimages, with financial and
non-financial incentives. In our study, 70% of the HCWs
planned to receive the SIV prior to the coming season
(2019), which is similar to increased compliance with SIV
rates found throughout Saudi Arabia.

The SIV prevalence rates for HCWs in Gulf countries
have been significantly different compared to those of other
countries. In the United Arab Emirates, Kuwait, and Oman,
SIV prevalence rates among HCWs have been reported to
be 24.7%, 67.2%, and 46.4%, respectively.16 In some
European countries, SIV prevalence rates among HCWs
have been reported to be generally low (Spain, 55.3%;
Italy, 10.4%; Germany, 25%).17–20 In the United States,
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Figure 2. Distribution of the barriers to provision of the SIV in health-care
institutions (N = 523).

Table 4. HCWs’ awareness of influenza and the SIV.

Statement
Yes
N (%)

No
N (%)

Other
N (%)

Q1. Are you aware of the ACIP/CDC guidelines concerning influenza and SIV? 254 (48.6%) 269 (51.4%) 0

Correct Incorrect Not sure

Q2. HCWs are less susceptible to influenza infections. 83 (15.9%) 366 (70.0%) 74 (14.1%)
Q3. Influenza is transmitted primarily through coughing and sneezing. 480 (91.8%) 24 (04.6%) 19 (03.6%)
Q4. Influenza is more serious than a ‘common cold’. 412 (78.8%) 62 (11.8%) 49 (9.4%)
Q5. Signs and symptoms of influenza include fever, headache, sore throat, cough, nasal congestion, aches, and pain. 486 (92.9%) 22 (04.2%) 15 (02.9%)
Q6. HCWs can spread influenza even when they are feeling well. 334 (63.9%) 94 (18.0%) 95 (18.2%)
Q7. People with influenza can transmit the infection only after their symptoms appear. 199 (38.0%) 230 (44.0%) 94 (18.0%)
Q8. Influenza is transmitted primarily through contact with blood and body fluids. 103 (19.7%) 359 (68.6%) 61 (11.7%)
Q9. The SIV contains live viruses that may cause some people to contract influenza. 208 (39.8%) 184 (35.2%) 131 (25.0%)
Q10. The SIV is not effective in some cases, even when the vaccine targets the right viruses. 247 (47.3%) 97 (18.5%) 179 (34.2%)
Q11. Symptoms typically appear 8 to 10 days after a person is exposed to influenza. 197 (37.7%) 165 (31.5%) 161 (30.8%)
Q12. It is recommended children >6 months old have the SIV annually 269 (51.4%) 90 (17.2%) 164 (31.4%)

ACIP, Advisory Committee on Immunization Practices; CDC, Center for Disease Control; HCWs, health-care workers; SIV, seasonal influenza vaccine
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the rates of SIV adherence were higher than those reported
in our study (United States, 78%).8 The higher SIV rate in
the United States could be because the health authorities
have mandatory vaccination for HCWs. However, some
experts prefer persuasion as an alternative to mandatory
SIV.21 In our study, 67.9% of the respondents considered
that the SIV should be mandatory for HCWs to improve
the vaccine coverage rate.

The CDC, the WHO, and the Saudi MOH strongly recom-
mend the use of the SIV for HCWs. However, most of the
HCWs in Saudi Arabia and some of the Gulf countries have
been reported as being unaware of this recommendation.16 In
our study, nearly 50% of the respondents were unaware of the
official recommendations concerning the SIV, and 20% were
not aware if their institution provided SIVs. This suggests that
there should be more focused attention on ensuring more
effective SIV implementation and providing robust strategies
to ensure better awareness concerning the current SIV
recommendations.

To improve the SIV compliance, 67.9% of the partici-
pants in our study believed that SIV should be mandatory

for clinical practice. Mandatory SIV is one of the strategies
which have been applied for some health care centers at
United States and Australia, which has increased SIV
uptake to 90%. The mandatory SIV strategy has been
endorsed by CDC and the Society for Healthcare
Epidemiology (SHEA) to improve the SIV compliance for
HCWs. On the other hand, some experts believed that
using the soft power and further education to HCWs will
increase the compliance without need for mandatory
SIV.21,22

The main reasons given for receiving the SIV were found to
be similar to those of previous studies, such as ‘to avoid illness’
or ‘to avoid the spread of the influenza virus’. In our study,
72.3% of the respondents considered an SIV to be effective in
preventing influenza, 84.3% were in agreement with CDC
recommendations concerning the SIV, and 86.6% were aware
that SIVs should be administered annually. The main reasons
given for HCW non-adherence to the SIV were that the respon-
dents had previously contracted influenza and that they con-
sidered it not to be a severe illness (20.7%), followed by their
being young and healthy and not requiring this vaccination

Table 5. The correlation between knowledge, attitudes, practices, and awareness versus the socio-demographic characteristics of HCWs concerning the SIV (N = 523).

Study Variables
Knowledge ‡ Total Score N = 3

Mean ± SD
Attitude ‡ Total Score N = 3

Mean ± SD
Practices ‡ Total Score N = 10

Mean ± SD
Awareness ‡ Total Score N = 14

Mean ± SD

Sex
● Male 02.3 ± 0.9 01.5 ± 1.0 04.8 ± 1.9 07.6 ± 2.1
● Female 02.6 ± 0.7 01.9 ± 1.1 05.1 ± 1.8 07.9 ± 2.3

F Test 14.633 28.284 3.244 1.538
p-valuea <0.001** <0.001** 0.059 0.155
Age group in years

● <30 years 02.6 ± 0.7 02.0 ± 1.0 05.1 ± 1.8 07.9 ± 2.2
● 30–39 years 02.4 ± 0.8 01.6 ± 1.1 05.1 ± 1.9 07.7 ± 2.2
● ≥40 years 02.3 ± 0.8 01.5 ± 0.9 04.7 ± 1.7 07.5 ± 2.3

F Test 5.944 12.442 2.080 1.630
p-valuea 0.001** <0.001** 0.126 0.120
Nationality

● Saudi 02.5 ± 0.8 01.6 ± 01.0 05.1 ± 1.9 07.8 ± 2.2
● Non Saudi 02.4 ± 0.8 01.9 ± 01.1 04.9 ± 1.8 07.7 ± 2.2

F Test 2.263 9.172 1.956 0.735
p-valueb 0.055 0.001** 0.222 0.343
Work City

● Buraidah 02.5 ± 0.8 01.8 ± 1.1 05.1 ± 1.9 07.8 ± 2.3
● Al Rass 02.5 ± 0.7 01.7 ± 1.1 05.0 ± 1.8 07.9 ± 2.3
● Albukaira 02.3 ± 0.7 01.2 ± 0.9 04.9 ± 1.9 07.2 ± 2.0
● Al Badaya 02.5 ± 0.7 01.5 ± 0.9 04.6 ± 1.7 08.3 ± 1.6
● Unaizah 02.3 ± 0.9 01.7 ± 1.0 04.5 ± 1.9 07.6 ± 1.9
● Others 02.2 ± 0.9 01.5 ± 0.9 04.6 ± 1.8 07.1 ± 1.9

F test 1.064 1.782 0.922 0.882
p-valueb 0.499 0.065 0.591 0.366
Professional Title

● Doctor 02.1 ± 0.9 01.1 ± 0.8 04.1 ± 1.8 07.3 ± 2.2
● Pharmacist 02.7 ± 0.6 02.1 ± 0.6 05.8 ± 1.7 07.7 ± 2.4
● Nurse 02.6 ± 0.7 02.1 ± 1.2 05.3 ± 1.8 08.1 ± 2.3
● Laboratory
specialist

02.3 ± 0.8 01.2 ± 0.8 04.9 ± 1.7 07.5 ± 1.8

● Radiology
technologist

02.9 ± 0.5 01.9 ± 0.8 05.7 ± 2.6 09.0 ± 1.8

● Others 02.6 ± 0.7 02.2 ± 0.7 05.4 ± 1.6 07.4 ± 1.9
F test 12.111 25.818 11.113 3.545
p-valueb <0.001** <0.001** <0.001** 0.002**
Practice/Center

● PHC 02.3 ± 0.8 01.4 ± 0.9 04.7 ± 1.8 07.9 ± 2.2
● Hospital 02.5 ± 0.8 01.8 ± 1.1 05.0 ± 1.9 07.7 ± 2.2

F Test 1.982 13.599 3.233 0.402
p-valuea 0.120 <0.001** 0.124 0.619

PHC, Primary health-care center; SD, standard deviation;
‡Higher score indicates good knowledge, attitudes, practices, and awareness;
ap-value calculated using the Mann–Whitney U-test;
bp-value calculated using the Kruskal–Wallis test;
**Statistical significance at p < .05.
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(19.2%). These reasons differed from those provided in other
published articles concerning the SIV in Saudi Arabia.9–14

Non-adherent HCWs appeared not to be aware that the
SIV contained various subtypes of the influenza virus (one
subtype of influenza B and two subtypes of influenza A);
hence, their belief that the SIV was unnecessary if they had
previously had influenza. Additionally, despite the high per-
centage of respondents who considered the SIV to be effective
and knew of the health authorities’ recommendation, vaccina-
tion coverage remained suboptimal. Furthermore, most parti-
cipants in our study were aware of influenza illness
symptoms, the mode of transmission, and the risk of influ-
enza but 30% were not aware if wither their institution offer
SIV. Awareness about availability of SIV in the workplace is
essential to improve SIV uptake in HCWs.

A relatively low percentage (26.2%) of the HCWs had
participated in SIV training or continuing education, while
60% of the respondents indicated that they were interested in
participating in future training sessions. These findings con-
cerning a preference for training appear to be consistent with
the results of a study undertaken in Riyadh.11 In our study,
the HCWs considered the main barriers to providing the SIV
to patients were concerns for patient safety in regard to the
SIV and non-availability of the SIV, which were consistent
with Al Shammari et al.’s findings.11

Our study found that pharmacists were more likely to comply
with routine vaccination compared to other professional groups,
as were radiology technologist. This finding is likely to be
because other professional groups received lower scores con-
cerning their knowledge, attitudes, practices, and awareness
regarding the SIV. However, we anticipated that HCWs working
at hospitals would have a higher adherence to regular vaccina-
tion than those working in a PHC. However, our study showed
that there were negative attitudes or poor awareness to regular
vaccination among HCWs at both hospitals and PHCs.
Although we found HCWs’ attitudes to have had a significant
effect (p < .001) on their practice/center in terms of receiving the
SIV, we were unable to determine a relationship between knowl-
edge (p = .160), practices (p = .073), or awareness (p = .527).
Moreover, we also found that females have better knowledge and
attitude score compared to males (p-<.001) and younger age
group (<30 years old) had more knowledge (p-.003) and better
attitude (p-<.001) toward SIV.

Moreover, several studies also showed a relationship between
knowledge, attitudes, practices, and awareness regarding SIV
among professional groups, but could not determine
a significant effect.10–12 However, Al Shammari, et al. (2014)
found no difference between the vaccination rates among phar-
macists compared to other HCWs. Furthermore, physicians
were found to be less likely to receive vaccinations compared
to other HCWs, while nurses were most likely to be vaccinated
and had a higher rate of vaccination (p-.01).11

This study had some limitations. First, SIV status was self-
reported by the respondents, and their responses were not sub-
ject to independent verification, and recall bias may have poten-
tially influenced the results. Second, convenience sampling was
a limitation because of the possibility of bias during data collec-
tion; therefore, our results cannot be generalized to otherHCWs.

Moreover, questions used to assess respondent’ SIV knowledge
were not extensive and might not have accurately reflected their
knowledge levels. However, this was the first study undertaken
in Qassim region using a large sample size and including both
PHCs and hospitals.

Conclusion

Our study findings provide further insight into SIV prevalence
rates among HCWs as well as their levels of knowledge, atti-
tudes, practices, and awareness of the SIV. Our results showed
suboptimal SIV coverage among HCWs in Qassim region.
Ensuring educational programs and campaigns concerning the
risk of influenza infection, as well as providing adequate infor-
mation and emphasizing the importance of vaccination for
HCWs are essential. Easy access to and availability of the SIV
in Saudi Arabia is crucial for improved vaccine coverage.
A mandatory annual SIV for HCWs is recommended to i SIV
vaccine coverage. Health-care institutions should more actively
encourage their staff to undergo an SIV on a regular basis,
particularly during the influenza season.
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