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Abstract

Introduction: Influenza is a highly contagious respiratory viral illness that is vaccine-preventable
and occurs seasonally. While most cases present with mild respiratory symptoms, influenza can lead
to severe complications in vulnerable populations, such as diabetics. Despite the protective benefits
of annual vaccination, its uptake remains inconsistent worldwide, including among diabetic patients.
Various factors, including knowledge, attitudes, and practices toward vaccination, may contribute to
this low adoption.

Aim: This study aimed to assess the knowledge and attitudes of diabetic patients attending primary
health care in Bahrain about seasonal influenza and the determinants of vaccine uptake or refusal.

Methods: A cross-sectional study was conducted between 6th and 17th February 2022 in five health
centers in Bahrain. Utilizing an online calculator, a sample size of 357 was determined. The study
was conducted using a convenience sampling method, which may restrict its generalizability. A
self-administered questionnaire was used to assess patients’ knowledge and attitudes about seasonal
influenza and influenza vaccination.

Results: A total number of 393 participants (208 males and 185 females) were enrolled in the study
with a mean age 58.8 years (SD = 10.1). Most participants in the present study had poor levels of
knowledge towards seasonal influenza and influenza vaccine (56.7% and 64.1%, respectively).
Furthermore, advice from doctors about the importance of vaccination was the most decisive of vaccine
uptake (72.9%), while patients’ perception that the vaccine is unnecessary as flu is just a minor illness
was the most determinant of vaccine refusal (40.2%). A significantly strong association was found
between patients’ knowledge and attitudes towards influenza vaccine uptake (P < 0.001).

Additionally, the results showed that around 49.4% of the patients did not get the vaccine. Uptake
of influenza vaccine was significantly higher among female participants (Odds ratio; OR = 1.8),
participants with diabetes duration above 6 years (OR = 2) and participants with good, combined
knowledge of influenza and its vaccine (OR = 2.9).

Conclusion: In conclusion, this study found significant gaps in knowledge towards seasonal influenza
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knowledge are needed.

and influenza vaccine. Nonetheless, most patients showed significant positive attitudes in favor of
the vaccine. Significant association was found between patients’ knowledge and their attitudes
toward influenza vaccine uptake. Urgent interventions to improve influenza vaccine uptake and
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Introduction

Influenza is a respiratory viral infection that is highly
contagious and can be prevented by vaccination.
Influenza A and influenza B are the main types of
human influenza viruses, both of which are easily
spread between people, and are responsible for the
annual seasonal influenza epidemics.'?

According to World Health Organization, influenza
attacks around 5-10% of adults and 20-30% of
children annually. In addition, influenza infection
results in about 3-5 million cases of severe illness
and about 290,000-650,000 deaths per annum
globally.> Although most of the cases present
with mild respiratory symptoms, influenza can
result in severe complications among susceptible
populations including patients aged 65 years,
infants, during pregnancy and among patients with
chronic medical diseases like diabetes mellitus.*

Globally, diabetes mellitus is one of the major
public health problems and is associated with
significant negative health and economic impacts.’
The kingdom of Bahrain is considered one of the
countries most affected by diabetes mellitus with a
prevalence of around 14.7% of'the adult population.®

Influenza infection imposes a significant disease
burden and mortality in diabetic patients. Several
studies found that diabetes mellitus increases the
risk of influenza related complications by three to
six times and risk of influenza-related mortality by
5-15% compared to non-diabetic patients.”® These
complications could be minimized by enhancing
the administration of influenza vaccine. Studies
showed a reduction in hospital admissions by 79%
during influenza epidemics amongst vaccinated
diabetics.’ Thus, influenza vaccination is advised
for all diabetic patients annually to reduce the
disease morbidity and mortality.”'

Nonetheless, the uptake of influenza vaccine
remains variably low worldwide, in general
population and patients with diabetes mellitus.
For instance, the European Union Council set a
recommendation in 2009 advising vaccinating 75%
of at-risk populations but no countries reached
this target."! The highest vaccination coverage was
reported in Netherlands (74.7% of diabetic patients)
in 2013, while other countries such as France, the
United Kingdom and Ireland reached between
60 and 70% of coverage of all diabetic patients.
Similarly, the coverage rates in the United States of
America and Canada were suboptimal and ranged
between 60.2% and 63% in the period between
2011 and 2013, respectively.'®!

Few, if any, studies have assessed the uptake of the
influenza vaccine among diabetic patients in the
Gulf Cooperation Council (GCC) countries. A study
conducted in Southwestern Saudi Arabia among
353 diabetic patients showed that the coverage rate
of seasonal influenza vaccination was 61%.'¢ In
Bahrain, an audit conducted in 2017 in two health
centers, found that influenza vaccine uptake rates
were between 40% and 58%.""

Several factors contribute to this low uptake of
influenza vaccine including patients’ knowledge,
attitudes and practices toward vaccination uptake.
Some studies assessed this factor. For instance,
a study conducted in Jordan to assess adults’ and
parents’ knowledge, attitude and practice toward
influenza and its vaccine showed that 47.3% only of
the participants were considered knowledgeable.'®
Another study conducted in Saudi Arabia found that
75.3% were unaware that the vaccine is suitable
for all people, especially elderly and patients with
chronic illnesses, and nearly half of the participants
were unaware of the vaccine's recommended
frequency or the route of delivery."



To the best of our knowledge, no published study in
the Kingdom of Bahrain evaluated the knowledge
and attitudes of adult diabetic patients about
seasonal influenza and vaccination. This study
aimed to evaluate the knowledge and attitudes of
diabetic patients visiting primary health care in
Bahrain and the determinants of the vaccine uptake
or refusal.

Materials and Methods
Study design, setting and subjects

A cross-sectional study was conducted in the
period between 6th and 17th February 2022 in five
health centers in Bahrain. The Kingdom of Bahrain
provides its primary health services through 27
health centers that are distributed across five health
governorates of the Kingdom. These health centers
provide free curative, preventive and rehabilitative
care through general and specialized clinics. Patients
with diabetes are managed in general clinics, non-
communicable diseases clinics and specialized
diabetes clinics. Among all centers, five primary
health care centers were conveniently selected, one
center from each governorate. Hidd Health center
from Muharraq governorate, Yousif Engineer Health
center from Central governorate, Mohamed Jassim
Kanoo Health center from Southern governorate,
Sabah Al-Salem from Capital governorate and
Jidhafs Health center from Northern Governorate.

Inclusion and exclusion criteria

The population of the study included all adult
patients with type-I and II diabetes mellitus.
Adult patients aged 18 years and above with type
I or IT diabetes mellitus for at least one year, who
attended the selected health centers on the days
of data collection were included. Patients with
language barriers, pregnant patients and patients
with intellectual impairment were excluded from
the study.

Sample size

Since there were no published data about the
prevalence of knowledge about influenza and
its vaccine in Bahrain or GCC countries, the
prevalence rates of good knowledge about influenza
and its vaccine (11% and 37%, respectively) were
extrapolated from a study conducted in Pretoria,
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South Africa. Considering, prevalence of diabetes
in Bahrain of 104637 patients (in December 2019),
a margin of error 5% and confidence interval (CI)
95%, a sample of size of 357 patients targeted.
This sample size was calculated using an online
calculator (from select-statistics.co.uk website).

Sampling technique

This study followed a stratified proportional
convenience sampling. The selection of the health
centers was based on the catchment area where the
health centers with the widest catchment area were
chosen.

The patients were approached in the waiting areas in
the designated health centers and were asked about
their diabetes status and the duration of diagnosis.
Those eligible to participate were informed briefly
about the study and informed consent was obtained.
Consented participants were given the questionnaire
to fill in. Patients who are illiterate or unable to read
due to physical disability, the researcher assisted
them without further elaboration.

Data collection tool

In this study, the questionnaire was adopted from
a study done in Pretoria, South Africa without
being validated.®® The questionnaire is a self-
administered questionnaire that addressed the same
topic. Permission to use the original questionnaire
was granted by the authors. The questionnaire was
translated to Arabic then to English and back to
Arabic to peruse and correct any linguistic mistakes.
Then the questionnaire was tested via a pilot study
on 10 people and modified with minor changes
according to the participants response.

The questionnaire is composed of 3 sections. The
first socio-demographics
of the patients, the second section assessed the

section assessed the

knowledge of seasonal influenza (22 questions)
and influenza vaccination (20 questions), and the
third section assessed attitudes of diabetic patients
regarding seasonal influenza and influenza vaccine
(7 questions).

Scoring

The cutoff scores for knowledge and attitude
questions were established based on the adopted
study.?
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If the participants answered correctly to 65%
or more of the questions related to seasonal
influenza knowledge, influenza vaccine, or both
combined, their responses were considered "good".
Conversely, if they answered less than 65% of the
questions correctly in the aforementioned sections,
their responses were deemed "poor".

Attitude was determined based on the responses to
seven attitude questions. If the participant chose
more than four positive responses, their attitude
was considered "positive". If they selected less
than three negative responses, their attitude was
categorized as "negative".

Data management and analysis plan

The study utilized SPSS 26 to enter and analyze
data. Categorical variables were analyzed using
frequencies and percentages, while quantitative
variables were analyzed using mean and standard
deviation. The Chi-Square test was used to determine
any significant association between two categorical
variables, while Spearman correlation was used
to examine any significant correlation between
two quantitative variables (Table 8). Regarding
knowledge & attitude scoring we categorized them
according to the cut of point recommended by the
author into poor and good because they are originally
quantitative variables computed according to the
scoring method also recommended by the author.
Furthermore, binary logistic regression was
employed to explore the factors that influence the
uptake of influenza vaccine (Table 7), the variables
that were entered in logistic regression are the same
variables used in logistic regression in the previous
related research to enable us to compare our results
to the other research results.® The statistical
significance level was set at a P-value of 0.05.

Ethical considerations

Regarding ethical aspects, the questionnaire was
obtained with the author's permission and was
used accordingly. Informed consent was obtained
from participants through verbal or written
acknowledgment. Permission was sought from the
Chief of Medical Services of Primary Health Care
Centers to conduct the research and collect data

from the designated health centers.

Results

A total of 393 diabetic participants were enrolled
in the study with a mean age of 58.8 + 10.1 (Mean
+ SD) years. In terms of sociodemographic profile:
the mean age of participants was 58.8 years. Further,
it was found that 52.9% were males (208/393) and
76.5% of participants were married (300/393).

Regarding employment, 20% were employed (76/
393) while 43.7% were retired (166/393). A total
of 67.2% had a secondary degree and above
(262/390). Nearly half of the subjects had diabetes
for fewer than 10 years (49.9%, 196/393) and 44%
(173/393) were following in NCD (Non-Communi-
cable Disease clinic). The baseline characteristics
of the participants are presented in Table 1.

Table 1: Characteristics of study participants

Baseline characteristics of the participants n (%)

Age, Mean + SD 58.8+10.1

<40 20 (5.1)

41-50 53 (13.6)
Age 51-60 142 (36.5)
61-70 132 (33.9)

>70 42 (10.8)
Sex Male 208 (52.9)
Female 185 (47.1)

Single 38 (9.7)
Marital status Married 300(76.5)

Divorced 18 (4.6)

Widow 36 (9.2)

Employed 76 (20)
Educational Status Unemployed 138 (36.3)
Retired 166 (43.7)

Illiterate 29 (7.4)

Primary 49 (12.6)

Level of education Intermediate 50 (12.8)
Secondary 143 (36.7)
University or above 119 (30.5)
1-5 years 105 (26.7)

Duration of diabetes 6-10 years o1(23.2)
11-15 years 71 (18.1)
>15 years 126 (32.1)

General clinic 111 (28.2)

Clinic of follow up NCD 173 (44)
CDC 109 (27.7)

SD:standard deviation, n:number



Around three-quarters of participants believed that
flu is a viral infection (74.8%), 86.5% believed that
it spreads from one person to another (340/393)
and 85.8% believed that it is a preventable disease
(337/393). In addition, 58.3% of participants (299/
393) believed that influenza symptoms are worse
among diabetic patients, while only 44.8% (176/
393) believed that flu results in serious compli-
cations like poor diabetes control, hospitalization
and pneumonia (Table 2).

Table 2: Participants knowledge about seasonal
influenza

Knowledge about seasonal influenza Correct n (%)

Caused by a virus 294 (74.8)
son o heatrer 340669
Seasonal Can be prevented 337 (85.8)
influenza Same as common cold 59 (15)
c())fc;:hl;lrsy :’; rcertaln period 318 (80.9)
S:Srzzr:rifrzsd?;etics 164 (41.7)
Headache 319 (81.2)
Vomiting 111 (28.2)
Sore throat 328 (83.5)
Muscle ache 313 (79.6)
Fever 335(85.2)
Symptoms Fatigue 321 (81.7)
Running nose 355(90.3)
Sneezing 335(85.2)
Cough 333 (84.7)
Abdominal pain 97 (24.7)
Diarrhea 118 (30)
Flu can cause serious
complications among 176 (44.8)
diabetics
Complications i’(c))r(i;sllood e 141 (80.1)
High risk of
hofpitalization 118 (67)
Pneumonia 123 (69.9)

About two-thirds of participants (271/393) heard
about influenza vaccine; 92.6% believed it is safe
(251/271), 75.3% believed it prevents flu (204/271)
while 80.8% believed that flu can be caught
regardless of the vaccination status (219/271).

In the context of knowledge about influenza
vaccine, 37.6% (102/271) of patients stated that
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flu vaccine has side effects. According to 82.4%
of respondents, it causes injection site reactions
and 70.6% believed it causes fever. Also, 72.7%
(197/271) believed that flu vaccine can prevent
serious complications among diabetics. (Table 3)

Table 3: Participants knowledge about influenza
vaccine

Knowledge about influenza vaccine  Correct n (%)
Heard of vaccine to prevent flu 271 (69)
The flu vaccine is safe 251 (92.6)
The vaccine works to prevent flu 204 (75.3)
Injection 265 (97.8)
Vaccine Route Nose Spray 15 (5.5)
Mouth drop 255 (94.1)
The vaccine has side effect(s) 102 (37.6)
Headache 49 (48)
.S(?ren.ess/syvelling at 84 (82.4)
Vaccine side 1njection site
effect(s) Fever 72 (70.6)
Nausea 26 (25.5)
Muscle ache 59 (57.8)
Duration One flu season 237 (87.5)
of vaccine Two flu seasons 248 (91.5)
efficacy 3 or more flu seasons 250 (92.3)
Influenza vaccine can prevent serious 197 (72.7)

complication among diabetics
Before flu season starts 215 (79.3)

Vaccination During the flu season 213 (78.6)
time
Immediately after flu 265 (97.8)
season
You can never have flu if you are 219 (80.8)

vaccinated during the seasonal flu

More than half of participants (60.6%, 238/393)
believed that influenza vaccination is important
among diabetics and should be taken yearly and
53.7% (211/393) believed that all diabetics should
receive influenza vaccine. Among the participants,
61.8% (243/393) thought that influenza vaccine
prevents serious complications among diabetics
while 82.2% of them (323/393) indicated that if
there is an effective vaccine to prevent flu, they
will take it. On the other hand, 6.1% of participants
admitted that influenza vaccine has serious side
effects and therefore should not be taken (24/393)
and that flu is a mild illness, therefore vaccination is
not necessary as believed by 32.6% of participants
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(128/393). It was eventually found that 50.6%
(199/393) of the patients had received the vaccine
previously (Table 4).

Table 4: Participants attitude towards seasonal
influenza vaccination

Attitudes of participants
regarding seasonal influenza
vaccination

Positive
n (%)

Negative
n (%)

Influenza vaccination is important
among diabetics and should be
taken yearly

155 (39.4) 238 (60.6)

Influenza vaccine prevent serious

. S 1 2) 243 (61.
complication among diabetics S0(38.2) 243 (61.8)

Influenza vaccine has serious side
effect and therefore should not be
taken

151 (38.4) 242 (61.6)

All diabetics should receive

influenza vaccine 182(46.3) 211(33.7)

Flu is a mild illness and therefore

Je 200 (50.9)
vaccination 1S not necessary

193 (49.1)

If there is an effective vaccine to

17.
prevent flu, I will take it 70 (17.8)

323 (82.2)

Received influenza vaccine 194 (49.4) 199 (50.6)

Multiple factors influenced the uptake of influenza
vaccine; doctor’s recommendation accounted for
72.9% of these factors (145/199) while patient’s

belief that flu is a minor illness accounted for 40.2%
out of the factors influencing the negative uptake of
the vaccine (78/194) (Table 5).

Less than third of participants (31%) had good,
combined knowledge levels about influenza and its
vaccine, 43.3% (170/393) had a good knowledge
about seasonal influenza infection and 35.9%
(141/393) had good knowledge about influenza
vaccine. However, 65.1% (256/393) had positive
attitude towards the influenza vaccine (Figure 1).

Categories

Figure 1: Knowledge and attitude about seasonal
influenza and its vaccine

As shown in Table 6, 37.3% of diabetic female
patients had good, combined knowledge about
influenza (P = 0.011). Additionally, 46.2% of
university-educated patients had good, combined
knowledge, while 73.9% of those with same level of
education had positive attitudes towards influenza
vaccine (P <0.001 and P=0.017, respectively).

Table S: Factors influencing the uptake of influenza vaccine among participants

Factors influencing the uptake of influenza vaccine among participants Yes n (%) No n (%)
My doctor told me it's important 145 (72.9) 54 (27.1)
Factors influencing receiving the Because it was free of charge 44 (22.1) 155 (77.9)
influenza vaccine A fellow patient told me it is effective 50 (25.1) 149 (74.9)
Others 45 (22.6) 154 (77.4)
ithilserslsot necessary because flu is just a minor 78 (40.2) 116 (59.8)
It has serious side effect 24 (12.4) 170 (87.6)
The vaccine is not effective 24 (12.4) 170 (87.6)
Factors influencing not receiv-  pear of needles and injection 14 (7.2) 180 (92.8)
ing the influenza vaccine
Ezg[iee \17;}110 had the vaccine still eventually 23 (11.9) 171 (88.1)
I reacted to it the first time I attempted it 3(1.5) 191 (98.5)
Other causes 115 (59.3) 79 (40.7)
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Table 6: Association between socio-demographic characteristics, knowledge and attitudes about seasonal
influenza and its vaccine

Knowledge about Knowledge about i i
. & g Combined Knowledge A.ttltude regart?mg
P value influenza vaccine influenza vaccine
Poor Good Poor Good Good . .
Poor n(%) Negative Positive
n(%) n(%) n(%) n(%) n(%)
<40 12(60)  8(40)  11(55)  9(45)  13(65) 7(35)  4(20) 16(80)
41-50 27(50.9) 26(49.1) 36(67.9) 17(32.1) 37(69.8) 16(30.2) 21 (39.6) 32 (60.4)
51-60 85(59.9) 57(40.1) 92 (64.8) 50(35.2) 101 (71.1) 41(28.9) 49 (34.5) 93 (65.5)
Ase
EEMYEAS 6170 72(54.5) 60 (45.5) 83(62.9) 49 (37.1) 88(66.7) 44(33.3) 43(32.6) 89 (67.4)
>70 23(54.8) 19(452) 26(61.9) 16(38.1) 28(66.7) 14(33.3) 19 (452) 23 (54.8)
P-value 0.797 0.872 0.927 0312
Male 124 (59.6) 84 (40.4) 142(68.3) 66 (31.7) 155(74.5) 53(25.5) 77(37) 131(63)
125
Gender Female 99 (53.5) 86(46.5) 110 (59.5) 75(40.5) 116 (62.7) 69 (37.3) 60 (32.4) 67.6)
P-value 0.223 0.069 0.011 0.341
Single 16 (42.1) 22(57.9) 25(65.8) 13(34.2) 25(65.8) 13(34.2) 16(42.1) 22(57.9)
100 200
Married 175 (58.3) 125 (41.7) 199 (66.3) 101 (33.7) 206 (68.7) 94 (31.3
arrie (58.3) (41.7) (66.3) (33.7) (68.7) (31.3) (333)  (66.7)
Marital Status  py;yqrced 9(50)  9(50)  9(50)  9(50) 12(66.7) 6(33.3) 5(27.8) 13(72.2)
Widow 23(63.9) 13(36.1) 19(52.8) 17(47.2) 28(77.8) 8(22.2) 15(41.7) 21(58.3)
P-value 0.194 0.235 0.673 0.509
Employed 47 (61.8) 29 (382) 54(71.1) 22(28.9) 60(78.9) 16(21.1) 20(26.3) 56 (73.7)
Unemployed 77 (55.8) 61 (44.2) 83(60.1) 55(39.9) 94(68.1) 44(31.9) 50(36.2) 88 (63.8)
Occupation 102
Retired 90 (54.2) 76 (45.8) 107 (64.5) 59(35.5) 108 (65.1) 58(34.9) 64 (38.6) 614)
P-value 0.534 0.280 0.092 0.173
Iliterate 21(72.4) 8(27.6) 18(62.1) 11(37.9) 23(79.3) 6(20.7) 13 (44.8) 16(55.2)
Primary 28(57.1) 21(42.9) 39(79.6) 10(20.4) 38(77.6) 11(22.4) 25(51) 24 (49)
Lovel of Intermediate 21(42)  29(58) 39(78) 11(22) 37(74)  13(26) 20(40) 30 (60)
c€vel o0
education Secondary 89 (62.2) 54(37.8) 91(63.6) 52(36.4) 107 (74.8) 36(25.2) 46(32.2) 97 (67.8)

University or

b 61 (51.3) 58(48.7) 63(52.9) 56(47.1) 64(53.8) 55(46.2) 31(26.1) 88(73.9)
above
P-value 0.033 0.003 0.001 0.017
1-5 years 61 (58.1) 44 (41.9) 70(66.7) 35(33.3) 74(70.5) 31(29.5) 40(38.1) 65(61.9)
6-10 years 57 (62.6) 34 (37.4) 54(59.3) 37(40.7) 62(68.1) 29(31.9) 29(31.9) 62(68.1)
Duration of
diabet 11-15 years 41 (57.7) 30(42.3) 46(64.8) 25(35.2) 50(70.4) 21(29.6) 23(32.4) 48(67.6)
iabetes
>15 years 64 (50.8) 62(49.2) 82(65.1) 44 (34.9) 85(67.5) 41(32.5) 45(35.7) 81(64.3)
P-value 0.360 0.738 0.951 0.784
General clinic 71 (64) 40 (36) 75(67.6) 36(32.4) 82(73.9) 29(26.1) 44(39.6) 67 (60.4)
.. 117
Clinic of NCD 101 (58.4) 72 (41.6) 100 (57.8) 73 (42.2) 109 (63) 64 (37) 56(32.4) (67.6)
follow up )
CDC 51 (46.8) 58(53.2) 77(70.6) 32(29.4) 80(73.4) 29(26.6) 37(33.9) 72(66.1)
P-value 0.031 0.061 0.077 0.443

NCD: Non-Communicable Disease clinic, CDC: Central Diabetic Clinic, n: number.
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As presented in Table 7, the uptake of influenza
vaccine was significantly higher amongst female
participants (OR=1.8, P = 0.002), intermediate
degree holders (OR=3.3, P = 0.018), patients with
longer diabetes duration (OR = 2, P = 0,018) and
patients with good, combined knowledge ofinfluenza
and its vaccine (OR = 2.9, P < 0.001). Moreover,
patients with good knowledge had significantly
higher positive attitudes toward influenza vaccine
uptake (P <0.001) (Figure 2, Table 8).

Table 7: Participants Characteristics Potentially
Influencing previous uptake of influenza vaccine

(1)
Baseline characteristics P .
fth . value OR (I for
of the participants u OR
Se —
x Female 0.002 1.876 1.250
(Reference, Male) 2.815
. 0.176 —
Primary 0.109 0.458 1191
. 0.110 —
Education Intermediate 0.018 0.299 0.813
(Reference,
. 0.312 -
Illiterate) Secondary 0.471 0.731
1.712
University 0.304 —
0.496 0.736
or above 1.779
6-10 years 0015 2047 18-
Duration of 3.649
diabetes 1.136 -
(Reference 11-15 years 0.018 2.112 3005
Sovens >15 0018 1900 19
years . . 3240
NCD 0721 1.008 (©6-
Clinic of 1.830)
follow up (0.666 -
CDC 0.577 1.176 2.075)
Combined influenza and vaccine (1.813 -
<0.001 291
knowledge (good versus poor) 0.00 915 4.689)

-NCD: Non-Communicable Disease clinic, CDC: Central Diabetic
Clinic, OR: Odds Ratio, CI: Confidence Interval

-Relevant independent variables included in the
binary logistic regression includes sex, level of
education, duration of diabetes, clinic of follow up
and combined influenza and vaccine knowledge.

s Negative Attitude
= Positive Attitude

1401

120

100

Number of Participants
o [o:]
o o

Iy
=]

N
=]

Poor Good
Combined Knowledge for Seasonal Influenza and Vaccine

Figure 2: Association between combined know-
ledge and attitude regarding influence vaccine

Table 8: Correlations between knowledge about
influenza and its vaccine and attitude

Attitude regarding
seasonal influenza
and influenza vaccine

Combined Correlation 0518
Knowledge for Coefficient '
Seasonal

Influenza and P value <0.001

Influenza Vaccine

Discussion

This study aimed to determine knowledge and
attitudes of adult diabetic patients about seasonal
Influenza and its vaccination. Poor levels of
knowledge towards seasonal influenza and its
vaccine as well as a low influenza vaccine uptake

were noticed among diabetic patients.

Most of the participants were older than 40 years of
age, married, retired or not employed. Further, most
of them were holding secondary school or above,
while almost half of the cohort had diabetes for less
than 10 years, which is around the screening age for
diabetes type two in the Kingdom of Bahrain.

Consistent with the findings of the present study,
several studies found critical gaps in knowledge
about influenza and influenza vaccination.'®"
Most patients did not recognize the distinguishing
symptoms between common cold and influenza,
specifically the intestinal symptoms (vomiting,
abdominal pain and diarrhea) which affected the
influenza knowledge score.

Although the patients in this study showed
suboptimal levels of knowledge towards influ-
enza and vaccine, most of them reported positive



attitudes towards the vaccine. This positive attitude
towards vaccination was consistently reported in
the literature. The negative attitudes toward the
influenza vaccination were mainly due to under-
estimation of the seriousness of the infection which
can be improved by counseling and education.
The latter association was further supported by
analyzing the determinants of influenza vaccine
uptake. Advice from doctors about the importance
of vaccination was the most determinant of vaccine
uptake. On the other hand, however, the largest
contributor to vaccine refusal was that patients
had a perception that the vaccine is not necessary
as the flu is just a minor illness. In congruent with
these findings, several other studies reported similar
determinants and barriers to influenza vaccine
uptake.13’14’21’22

The uptake of influenza vaccine was significantly
higher amongst female participants. A result that is
replicated by a similar Saudi study indicating that
females are more likely to respond to a healthcare
provider’s advice and take the vaccine.”!

Also, the uptake of influenza vaccine was
significantly higher among participants with
prolonged diabetes duration and participants with
good, combined knowledge of influenza and its
vaccine.

The impact of patients’ educational level on their
knowledge and attitudes towards influenza and
influenza vaccine was assessed in multiple studies.
In general, a positive relationship between
knowledge about influenza and its vaccine was
seen among patients with higher educational
achievements. Similarly, this study found that
university-graduated patients had significantly
higher knowledge and positive attitudes towards
influenza vaccine. This could be because they are
more likely to comprehend and accept information
about the flu and the vaccine. Additionally, A
high level of social integration can increase their
chances of discussing issues with knowledgeable
individuals, thus tend to have broader information.

Interestingly, the association between attitudes
towards influenza vaccination and educational level
was inconsistent among the studies. In line with our
findings, some studies found that higher levels of
education were associated with a higher uptake of

Alekri et al., J Bahrain Med Soc. 2025;37(1):1-12

the influenza vaccine, whereas some studies showed
the opposite.?>?

The present study also found, in concordance with
some studies, that there was a higher uptake of the
vaccine among patients with a prolonged duration
of diabetes.?® This could be attributed to the higher
exposure to medical professionals which provides
an opportunity to recommend immunization. In
contrast, several studies reported that duration of
diabetes does not influence the uptake of influenza
vaccination rates.?’

Strengths and limitations

This study has several strengths. It is the first study
to assess the knowledge, attitudes and practices
about influenza vaccine among patients with
diabetes in Bahrain. In addition, the study assessed
different aspects including knowledge, attitudes,
barriers and facilitators of the influenza vaccine
uptake. However, the study has some limitations as
well. Firstly, a convenience sampling technique was
adopted, although we selected health centers with
the largest catchment areas, this cannot exclude the
possibility of selection bias. Secondly, since it was
self-administered, response bias was inevitable.
Furthermore, only diabetic patients who attended
the health center were included and diabetic patients
following up in other governmental or private
hospitals were not involved. All of which might
have affected the results of the study. Moreover, we
had limited duration of time for data collection.

Recommendations

This research found that half of the patients
did not obtain the influenza vaccination, hence
urgent measures are required to increase uptake.
Educational programs targeting both patient and
health care providers should be established to
improve knowledge of influenza and influenza
vaccines to improve the uptake of the vaccine,
with tailored content for each group. Medical
professionals should be strongly encouraged to
bring up the topic of vaccination with their high-risk
patients and those patients should be given accurate,
unbiased information including details about
the disease, possible complications, preventive
measures, vaccine effectiveness, vaccine safety and
highlight common misconceptions.?%3%3!
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Other suggested interventions might include
sending written vaccination correspondence to
members of the community.’* Multiple studies
showed that the strategies boosted influenza
vaccination uptake.’?33

Conclusion
This study identified
in knowledge regarding seasonal influenza and

substantial deficiencies
influenza vaccine. Nevertheless, most patients
exhibited markedly positive sentiments. A notable
correlation was identified between patients'
knowledge and their attitudes on influenza vaccine
acceptance. Focused education and healthcare
provider involvement are crucial to enhance vaccine

acceptance among diabetic individuals.

Conflicts of Interest
None

References

1. Treanor JJ. Influenza viruses. In viral infections
of humans. Boston (MA): Springer; 2014. p.
455-478.

2. Influenza (seasonal) [Internet]. World Health
Organization; 2023 [cited 2023 Jul 3]. Available
from: https://www.who.int/news-room/fact-
sheets/detail/influenza-(seasonal)

3. World Health Organization. SEASONAL
INFLUENZA VACCINES: An overview for
decision-makers. 2020 [cited 2025 Jul 3].
Available from: https://iris.who.int/bitstream/
handle/10665/336951/9789240010154-eng.
pdf?ua=1.

4. Colquhoun A, Nicholson K, Botha J, Raymond
N. Effectiveness of influenza vaccine in reducing
hospital admissions in people with diabetes.
Epidemiol Infect. 1997;119(03):335-41.

5. International Diabetes Federation. IDF Diabetes
Atlas, 10th edn. Brussels, Belgium: 2021.
Available at: https://www.diabetesatlas.org

6. diabetes [Internet]. Available from: https://www.
moh.gov.bh/Services/Diabetes?lang=
en#:~:text=The%20Kingdom%200f%20
Bahrain%:20is,the%20GCC%20countries%20
by%202030

10.

1.

12

13.

14.

15.

16.

. Verger P, Cortaredona S, Pulcini C,

Allard R, Leclerc P, Tremblay C, et al. Diabetes
and the severity of pandemic influenza A (HIN1)
infection. Diabetes Care. 2010;33(7):1491-3.

Jones R. Vaccines can be a life preserve for
people with diabetes. Kentucky Epidemiol
Notes Rep. 2000;35:2-3.

Colquhoun AlJ, Nicholson KG, Botha JL,
Raymond NT. Effectiveness of influenza vaccine
in reducing hospital admissions in people with
diabetes. Epidemiol Infect. 1997;119(3):335-
41. doi: 10.1017/s095026889700825x. PMID:
9440437; PMCID: PMC2809006.

Centers for Disease Control and Prevention
(CDC). Prevention and control of seasonal
influenza with vaccines. Recommendations
of the Advisory Committee on Immunization
Practices-United States, 2013-2014. MMWR

Recomm Rep. 2013;62(RR-07):1-43.

European Union. Council recommendation
of 22 December 2009 on seasonal influenza
vaccination. Off J Eur Union. 2009;1.348/71:
71-2.

et al.
Characteristics of patients and physicians
correlated with regular influenza vaccination in
patients treated for type 2 diabetes: a follow-up
study from 2008 to 2011 in southeastern France.
Clin Microbiol Infect. 2015;21(10):930.e1-9.

Clancy U, Moran I, Tuthill A. Prevalence and
predictors of influenza and pneumococcal

vaccine uptake in patients with diabetes. Ir Med
J.2012;105(9):298-300.

O’Halloran AC, Lu PJ, Williams WW, et al.
Influenza vaccination coverage among people
with high-risk conditions in the U.S. Am J Prev
Med. 2016;50(1):e15-e26.

Achtymichuk A, Johnson JA, Al Sayah F, etal.
Characteristics and health behaviors of diabetic
patients receiving influenza
Vaccine. 2015;33:3549-3555.

Alnaheelah IM, Awadalla NJ, Al-Musa KM,
et al. Influenza Vaccination in Type 2 Diabetes
Patients: Coverage Status and Its Determinants

vaccination.



17.

18.

19.

20.

21.

22.

23.

in Southwestern Saudi Arabia. Int J Environ Res
Public Health. 2018;15(7):1381.

Huda M, Huda SN, Maryam HJ, et al. Uptake
of Indicated Vaccines in patients with Type-2
Diabetes Following in Central Diabetic Clinic
in Yusuf Engineer and Hamad Kanoo Health
Centers In October to November 2017. Kingdom
of Bahrain: Ministry of Health, Family Practice
Residency Programme; 2017.

Abu-Rish  EY, Elayeh
LA, et al. Knowledge,
practices  towards seasonal
and its

ER,
awarencess

Mousa
and
influenza
vaccine: implications for future
vaccination campaigns in Jordan. Fam Pract.
2016;33(6):690-697. doi:10.1093/fampra/cmw

086.

Kholod H Sagor, Mohammed A AlAteeq.
Beliefs, attitudes, and barriers associated with
the uptake of the seasonal influenza vaccine
among patients visiting primary healthcare
clinics Saudi Med J 2018 Jul;39(7):690-696.
doi: 10.15537/sm;j.2018.7.22293.

Olatunbosun O, Esterhuizen T, Wiysonge C. A
cross sectional survey to evaluate knowledge,
attitudes and practices regarding seasonal
influenza and influenza vaccination among
diabetics in Pretoria, South Africa. Vaccine.
2017;35(47):6375-6386. doi:10.1016/j.vaccine.
2017.10.006.

Alnaheelah IM, Awadalla NJ, et al. Influenza
Vaccination in Type 2 Diabetes Patients:
Coverage Status and Its Determinants in
Southwestern Saudi Arabia. Int J Environ Res
Public Health. 2018;15(7):1381. doi:10.3390/
jjerph15071381.

A,
Influenza

Jiménez-Garcia R, Lopez-de-Andres
Hernandez-Barrera V, et al.
vaccination in people with type 2 diabetes,
coverage, predictors of uptake, and perceptions.
Result of the MADIABETES cohort a 7years
follow up study. Vaccine. 2017;35(1):101-108.
doi:10.1016/j.vaccine.2016.11.039.

Yin H, You Q, Wu J, Jin L. Factors Influencing

the Knowledge Gap regarding Influenza

24.

25.

26.

27.

28.

29.

30.

Alekri et al., J Bahrain Med Soc. 2025;37(1):1-12

and Influenza Vaccination in the Context of
COVID-19 Pandemic: A Cross-Sectional Survey
in China. Vaccines (Basel). 2022;10(6):957.
doi:10.3390/vaccines10060957.

Bertoldo G, Pesce A, Pepe A, et al. Collaborative
Working Group. Seasonal influenza: Know-
ledge, attitude and vaccine uptake among adults
with chronic conditions in Italy. PLoS One.
2019;14(5):¢0215978. doi:10.1371/journal.
pone.0215978.

Rodriguez-Rieiro C, Dominguez-Berjon M,
Esteban-Vasallodominguez-Berjon M, et al.
Coverage and predictors of influenza vaccine
uptake among adults aged 16 to 59 years
suffering from a chronic condition in Madrid,
Spain. Hum Vaccin. 2011;7(5):557-562.
doi:10.4161/hv.7.5.14984.

Achtymichuk KA, Johnson JA, Al Sayah F,
et al. Characteristics and health behaviors
of diabetic patients receiving influenza
vaccination. Vaccine. 2015;33(30):3549-3555.
doi:10.1016/j.vaccine.2015.05.047.

Koul PA, Bhat MA, Ali S, et al. Influenza
and Pneumococcal vaccination in patients
with diabetes. Journal of Diabetology.
2014;5(2):6.https://journals.lww.com/
jodb/abstract/2014/05020/influenza_and _
pneumococcal vaccination in_patients.6.aspx

Barton M, Schoenbaum S. Improving influenza
vaccination performance in an HMO setting:
the use of computer-generated reminders
and peer comparison feedback. Am J Public
Health.  1990;80(5):534-536.  doi:10.2105/
ajph.80.5.534.

Hollmeyer H, Hayden F, Mounts A, et al.
Review: interventions to increase influenza
vaccination among healthcare workers in
hospitals. Influenza Other Respir Viruses.

2013;7(4):604-621. doi:10.1111/irv.12002.

Lee W, Stiick D, Konty K, et al. Large-scale
influenza vaccination promotion on a mobile
app platform: A randomized controlled trial.
Vaccine.2020;38(18):3508-3514.d0i:10.1016/j.
vaccine.2019.11.053.

11



12

Alekri et al., J Bahrain Med Soc. 2025;37(1):1-12

31.

32.

Lee J, Foschini L, Kumar S, et al. Digital
intervention increases influenza vaccination
rates for people with diabetes in a decentralized
randomized trial. NPJ Digit Med. 2021;4(1):138.
doi:10.1038/s41746-021-00508-2.

Murphy R, Taaffe C, Ahern E, et al. A
meta-analysis of influenza  vaccination
following  correspondence:  Considerations
for COVID-19. Vaccine. 2021; 39(52):7606-
7624. doi:10.1016/j.vaccine.2021.11.025.

33.

34.

Oguz MM. Improving influenza vaccination
uptake among healthcare workers by on-site
influenza vaccination campaign in a tertiary
children hospital. Hum Vaccin Immunother.
2019;15(5):1060-1065. doi:10.1080/21645515.
2019.1575164.

Brooks S. Home [Internet]. 2020 [cited 2023
Aug 13]. Available from: https://select-statistics.
co.uk/



