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Abstract 

Background: Seasonal Influenza vaccination is the suitable tool to reduce the risk of hospitalization and death from 

complications of influenza in vulnerable patients (patients with chronic diseases, elderly, pregnant women and 

children). Objectives: To explore the knowledge and attitude about influenza virus and its vaccine as well as to 

estimate the uptake status of seasonal influenza vaccination and its determinants among adult patients. Patients and 

methods: A cross sectional design was implemented in Taif city, Western Saudi Arabia among a random sample of 

adult patients aged between 18 and 65 years attended the primary health care centers affiliated to Ministry of 
health. A self administered structured validated questionnaire was used for collecting data. Results: A total of 340 

adult patients were included in the study. More than half of them (53.5%) were females. Their age ranged between 

18 and 65 years with an arithmetic mean of 40.2 years and standard deviation of 13.3 years. Vast majority (99.1%) 

of the participants were aware about vaccination. The most frequently reported sources of awareness about 

vaccination were healthcare professionals (22.8%), and family/relatives/friends (18.4%). The total knowledge score 

ranged between 4 and 12, out of a maximum possible of 13. The median and (IQR) were 8 (8-9). Younger 

(p=0.007), higher educated (p=0.001), divorced participants (p=0.006), those had their information about 

vaccination from the community (p=0.037) and participants without history of chronic health problems (p=0.009) 

were more knowledgeable. The total attitude score ranged between 0 and 8, out of a maximum possible of 10. The 

median and (IQR) were 3 (2-5). Saudi participants (p=0.019), higher educated (p<0.001), participants who had 

their information about vaccination from the healthcare professionals (p<0.001) and non smokers (p<0.001) were 

more likely to express positive attitude towards influenza and its vaccine compared to others. History of receiving a 
vaccination against influenza in the last season was mentioned by 37.4% of the participants. Females were at lower 

significant probability of not receiving the vaccine compared to males (Adjusted odds ratio “AOR”=0.35; 95% 

confidence interval “CI: 0.25-0.81, p=0.008). Compared to primary school educated participants, those with 

Diploma or Bachelor degrees were at higher risk for not receiving the vaccine (AOR=14.77; 95% “CI: 2.39-91.45, 

p=0.004 and AOR=3.46; 95% CI: 1.28-9.38, 0.014, respectively). Compared to singles, divorced participants were 

less likely to not receive the vaccine (AOR=0.23; 95% “CI: 0.09-0.58, p=0.002). Participants with higher 

knowledge or attitude scores were less likely to not receive the vaccine (AOR=0.64; 95% “CI: 0.56-0.75, p<0.001 

and AOR=0.060, 95% CI: 0.49-0.75, p<0.001, respectively). Conclusion: Uptaking of vaccination against influenza 

in the last season was far below the recommended rate. However, participants with higher knowledge or attitude 

were more likely to receive the vaccine than their counterparts.  
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INTRODUCTION: 

Influenza is an infectious respiratory human illness 

that caused by influenza viruses (A and B).These 

viruses can spreads easily by droplets through direct 

contact with infected individuals, contact with 

contaminated objects and by inhalation of virus-laden 

aerosols.[1] It can cause mild to very severe illness, 
characterized by a sudden onset of fever, headache, 

cough (usually dry), musculoskeletal and joint pain, 

severe malaise, sore throat and a running nose. A 

cough can be severe and can last at least two weeks. 

Most people recover from these symptoms within a 

week without requiring medical attention. But in 

high-risk people can cause severe illness or even 

death.[2] 

 

Both types of influenza virus can lead to seasonal 

influenza epidemics. In addition, Influenza A virus 
can generate worldwide pandemics such as the 2009 

H1N1 global outbreak that associated with many 

deaths all over world.[1] Moreover, every year, 

epidemics of seasonal influenza can affect between 3 

and 5 millions in the form of severe illness and lead 

to between 250 to 500 thousands of deaths 

worldwide.[1] 

 

Seasonal influenza is considered a significant public 

health problem as it leads to loss of workforce 

productivity as a result of sick leave and 
consequently strains health services.[3] 

 

Seasonal Influenza vaccination is the suitable tool to 

reduce the risk of hospitalization and death from 

complications of influenza in vulnerable patients 

(patients with chronic diseases, elderly, pregnant 

women and children).[4]Annual influenza vaccination 

for all adults is recommended, particularly those with 

chronic diseases because it is effective and safe.[5] 

Furthermore, Center for Disease Control and 

Prevention (CDC) and the World Health 

Organization (WHO) recommended that people 
starting from age of 6 months and onwards are 

encouraged to have vaccinated against influenza to 

expand protection to other more people.[6, 7] 

 

Despite the evidence of effectiveness of seasonal 

influenza vaccine, its coverage in general is still low, 

particularly for vulnerable group of patients in many 

parts of the world.[8] 

 

Numerous reasons have been identified in various 
studies for accepting seasonal influenza vaccination 

includes elderly, good knowledge toward influenza 

and its vaccine and presence of chronic disease 

whereas reasons for refusing the vaccine includes 

fear from vaccine side effects and loss of confidence 

in the vaccine efficacy.[9-11] 

 

Ministry of Health (MOH) in the Kingdom of Saudi 

Arabia (KSA) recommends that international 

pilgrims be vaccinated against seasonal influenza 

with most recently available vaccines before 
arrival,particularly those at increased risk of severe 

influenza disease including individuals with pre-

existing health conditions.[12] 

 

The variation in the seasonal influenza vaccine 

uptake rate across countries is a reflection of the level 

of knowledge and attitude toward the vaccine, both in 

the general population and in the at-risk groups as 

people with insufficient knowledge and/or negative 

attitude are usually less likely to be vaccinated.[3, 13-15] 

This study aimed to explore the knowledge and 
attitude about influenza virus and its vaccine as well 

as to estimate the uptake status of seasonal influenza 

vaccination and its determinants among adult patients 

in Taif, Saudi Arabia 

 

SUBJECTS AND METHODS: 

A cross sectional study was implemented in Taif city, 

which located in Makkah Province at the western 

region of Saudi Arabia with an estimated population 

of 683,000 (2019 estimated census).[16] Taif city 

includes 19 primary health care centers belonging to 

Ministry of health where the study was specifically 
conducted. Adult patients aged between 18 and 65 

years attending the primary health care centers 

QR code 
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affiliated to Ministry of health in Taif (n=19) 

constituted the target population.  

 

The sample size was computed utilizing the statistical 

formula for a cross-sectional survey [17]: 
n=Z2XPXQ/D2 

Based on the following values 

n: Calculated sample size 

Z: The z-value for the selected level of 

confidence = 1.96. 

P: Estimated prevalence of seasonal 

influenza uptake among adult population =27.6% 

(~0.28) based on a previous study carried out among 

adult population in Lebanon.[3] 

Q: (1 – P) = 72.4% (~0.72) 

D: The maximum acceptable error = 0.05. 

Giving a sample of 309 adults with 10% was 
added to the total sample size for the non-respondents. 

Thus a total of almost 340 participants were invited to 

participate in the study. 

 

Multi-stage random sampling technique was adopted. 

In the first stage, two geographical regions from Taif 

were selected out of the four (East, West, North and 

South). In the second stage, 2 primary healthcare 

centers were selected from each region by simple 

random technique. In the last stage, 85 adult patients 

attending these PHCCs during the period of data 
collection were selected by systematic random 

technique according to number of patients visiting 

each center daily. 

 

A self administered structured questionnaire was 

used for collecting data. It has been previously used 

in Italy and proved for validity and reliability.[18] It is 

composed of five main sections: 

-Socio-demographic characteristics: Age, gender, 

nationality, educational level, marital status, number 

of children, job status, family income, smoking, and 

chronic diseases history (duration, medical treatment 
and co-morbidity, number of physician visits in the 

past 12 months, and self-reported health status). 

-Awareness and source of information about 

vaccination. 

-Knowledge regarding vaccination of infectious 

diseases and Subjects that are at higher risk of 

developing severe forms of influenza. Correct 

answers were assigned a score of “1” while incorrect 

answers were assigned a score of “0”. Total score 

was computed, tested for normality by Shapiro-Wilk 

test and used for comparisons. 
-Attitude towards influenza and its vaccine, including 

concerns about adverse effects, benefits and safety of 

the vaccine. A 10-point scale ranging from 1 to 10 

was used to assess perceived severity, frequency and 

preventability of the disease whereas ‘agree’, 

‘disagree’, or ‘unsure’; response options was utilized 

to assess intention to be vaccinated in the future and 

‘yes’ and ‘no response options was used for patients` 

reasons; 

-Behaviors regarding influenza and others 
vaccination in the last five years (whether or not they 

had received vaccination). 

 

The researcher visited the selected PHC centers after 

getting approvals and explained the purpose of the 

study to all physicians and patients chosen for the 

study. Approximately 15-20 patients were recruited 

daily. Thus, one working week was needed to 

complete the data from each center. Questionnaires 

were distributed on selected patients while waiting 

for physicians` appointment and collected after half 

an hour. The data collection was implemented at 
regular day working hours. A trained female nurse 

helped in data collection from female patients. 

 

Written permission from Program of Family 

Medicine in Taif Region was obtained before 

conducting the research. In addition, written 

permission from the director of the primary care, 

MOH in Taif was obtained as well as permission of 

all PHCCs directors were requested verbally. Before 

giving questionnaires to participants, informed 

consent was asked from all of the chosen subjects 
then, all of them had the right not to participate in the 

study or to withdraw from the study prior to 

completion.  

 

Descriptive statistics in the form of mean and 

standard deviation (SD) or median and interquartile 

range (IQR) continuous variables (according to their 

distribution) and frequency and percentage for 

qualitative variables were done. Analytical statistics 

were performed using chi-square test to test for 

association of categorical variables, Mann-Whitney 

test and Kruskal-Wallis test to compare abnormally 
distributed variables between two or more than two 

groups, respectively. Statistical Package for Social 

Sciences (SPSS) version 26 software statistical 

program was utilized for data description and 

analysis and p-value <0.05 was used as a cut off for 

statistical significance. 

 

RESULTS: 

A total of 340 adult patients were included in the 

study. Their socio-demographic information is 

presented in Table 1. More than half of them (53.5%) 
were females. Their age ranged between 18 and 65 

years with an arithmetic mean of 40.2 years and 

standard deviation of 13.3 years. Most of them 

(76.8%) were Saudi nationals. Bachelor holders 

represented 41.8% of the participants and married 
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represented 46.5% of them. History of chronic health 

problems was reported by 45.3% of the participants. 

Among them, the most frequently reported diseases 

were diabetes (50%), and hypertension (40.3%). 

History of smoking was reported by 27.6% of the 

participants.  

 

Table 1: Socio-demographic information of the participants (n=340) 

 Frequency Percentage 

Gender 
Male 

Female 

 
158 

182 

 
46.5 

53.5 

Age in years 

Range 

Mean±SD 

 

18-65 

40.2±13.3 

Nationality 

Saudi 

Non-Saudi 

 

261 

79 

 

76.8 

23.2 

Highest level of education 

Primary school 

Intermediate school 

High school 

Diploma 

Bachelor 
Master/Doctorate 

 

38 

31 

99 

18 

142 
12 

 

11.2 

9.1 

29.1 

5.3 

41.8 
3.5 

Marital status 

Single 

Married 

Divorced 

Widowed 

 

106 

158 

46 

30 

 

31.2 

46.5 

13.5 

8.8 

SD: Standard deviation 

 

Vast majority (99.1%) of the participants were aware about vaccination. The most frequently reported sources of 

awareness about vaccination were healthcare professionals (22.8%), family/relatives/friends (18.4%), mass media 

(17.8%) and social media (16.9%).  

Knowledge about vaccination 

-Vaccination of infectious diseases 

Majority of the participants could recognize that there is a vaccine against influenza (96.8%) while there are no 

vaccines against AIDS/HIV (97.9%), heart attack (96.2%) and hepatitis C (89.4%). On the other hand, minority of 

them could recognize that there is a vaccine against Shingles (11.2%) and pneumonia (30.3%). Table 2 

 

Table 2: Knowledge about vaccination of infectious diseases among the participants 

Diseases Correct answers 

Right response No. % 

Influenza True 329 96.8 

Pneumonia True 103 30.3 

Shingles True 38 11.2 

AIDS/HIV False 333 97.9 

Hepatitis C False 304 89.4 

Heart attack False 327 96.2 

Cold False 224 65.9 
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-Subjects at higher risk of developing severe forms of influenza 

From Table 3, it is clear that majority of the participants (96.5%) could recognize that healthy young adults are not 

at risk for developing severe forms of influenza while 75.9%, 50% and 31.2% could recognize that elderly subjects 

(≥65 years old), those aged <64 years with chronic conditions and pregnant women are at risk for developing severe 
forms of influenza, respectively.  

 

Table 3: Knowledge of the participants regarding subjects at higher risk of developing severe forms of 

influenza 

Subjects Correct answers 

Right response No. % 

Children <6 months old   False 208 61.2 

Children and young persons (5-18 years) True 117 34.4 

<64 years old with chronic conditions True 170 50.0 

Healthy young adults False 328 96.5 

Elderly ( ≥65 years old) True 258 75.9 

Pregnant women True 106 31.2 

 

Overall, the total knowledge score ranged between 4 and 12, out of a maximum possible of 13. It was abnormally 

distributed as the p-value of Shapiro-Wilk test was <0.001. The median and (IQR) were 8 (8-9). Figure 1 

 

 
Figure 1: Total knowledge score of the participants about vaccination of infectious diseases and subjects at 

more risk for severe forms of influenza 
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There was a statistically significant negative correlation between participants` age and their knowledge score about 

influenza vaccination (Spearman`s r=-0.146, p=0.007). Master or Doctorate holders had the highest knowledge 

score (mean rank=240.54) whereas those primary school graduated had the lowest score (mean rank=133.55), 

p=0.001. Divorced participants expressed the highest knowledge score (mean rank=212.27) while widowed 

participants had the lowest score (mean rank=138.92), p=0.006. Participants who had their information about 
vaccination from the community expressed the highest knowledge score (mean rank=217.18) whereas those who 

had their information from family/relatives/friends had the lowest score (mean rank=140.01), p=0.037. Participants 

with history of chronic health problems had lower significant knowledge score compared to those without such 

history (mean ranks were 155.57 and 182.86, respectively), p=0.009. Table 4 

 

Table 4: Factors associated with knowledge of the participants about vaccination 

 Total knowledge score p-value 

Median IQR Mean rank 

Gender 

Male 

Female 

 

8 

8 

 

7-10 

8-9 

 

175.78 

165.91 

 

 

0.343* 

Age in years 

 

Spearman`s r˚=-0.146 0.007 

Nationality 

Saudi 

Non-Saudi 

 

8 

8 

 

8-9 

8-9 

 

174.42 

157.56 

 

 

0.170* 

Highest level of education 

Primary school 

Intermediate school 

High school 

Diploma 
Bachelor 

Master/Doctorate 

 

8 

9 

8 

9 
8 

9 

 

7-8.25 

8-10 

7-9 

8.75-9.25 
8-10 

9-10 

 

133.55 

193.29 

156.62 

214.17 
173.63 

240.54 

 

 

 

 

 
 

0.001** 

Marital status 

Single 

Married 

Divorced 

Widowed 

 

8 

8 

9 

8 

 

8-9 

8-9 

8-10 

7-8 

 

163.59 

168.97 

212.27 

138.92 

 

 

 

 

0.006** 

Source of information (n=337) 

Mass media 

Internet 

Social media 

Family/relatives/friends 

Books/newspapers/magazines 

Healthcare professionals 
Community 

Others 

More than one source 

 

8 

9 

9 

8 

9 

8 
10 

9 

8 

 

8-9 

7-10 

8-10 

7-9 

7-10 

8-10 
8-10 

8.25-9.75 

8-9 

 

146.09 

174.80 

189.96 

140.01 

181.46 

172.80 
217.18 

206.88 

163.58 

 

 

 

 

 

 

 
 

 

0.037** 

History of chronic health problems 

No 

Yes 

 

9 

8 

 

8-10 

7-9 

 

182.86 

155.57 

 

 

0.009* 

History of smoking 

No 

Yes 

 

8 

8 

 

8-9 

8-10 

 

167.16 

179.24 

 

 

0.298* 

IQR: Interquartile range  *Mann-Whitney test 

**Kruskal-Wallis test   ˚r: Coefficient of correlation 
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Attitude towards influenza and its vaccination 

Majority of the participants (80.3%) disagreed with the statement that influenza is a rare disease, while only 30.9% 

of them considered it as a serious disease and 64.7% considered it preventable disease. Table 5 

 

Table 5: Attitude of the participants towards seriousness of influenza viral infection 

Statements  Agree 

N (%) 

Uncertain 

N (%) 

Disagree 

N (%) 

Influenza is rare 5 

(1.5) 

62 

(18.2) 

273  

(80.3) 

Influenza is serious 105 

(30.9) 

59 

(17.4) 

176 

(51.8) 

Influenza may be prevented 220 

(64.7) 

59 

(17.4) 

61 

(17.9) 

 

On a scale of 1 to 10, the mean value of the perceived worries about developing influenza was 2.67, with 15% of 

values ≥6 indicating being at risk. Regarding believe of the participants that vaccination prevent influenza, the mean 

score was 4.61, with 41.2% of values ≥6 indicating considering the vaccine as useful. Regarding believes of the 

participants that influenza vaccination is dangerous; the mean score was 2.76, with 16.2% of values ≥6 indicating 

considering influenza as a dangerous disease. Table 6 

 

Table 6: Measurement of attitude of the participants towards influenza and its vaccine on a scale ranged 

between 1 and 10. 

 Mean At risk (≥6) 

N (%) 

Worried about developing influenza 2.67 51 (15.0) 

 Mean Useful (≥6) 

N (%) 

Believe vaccination to prevent 

influenza 

4.61 140 (41.2) 

 Mean Dangerous (≥6) 

N (%) 

Believe influenza vaccination to be 

dangerous 

2.76 55 (16.2) 

 

About one-third (32.9%) of the participants were intended to receive seasonal influenza vaccine in the next winter 

whereas 21.5% of them were not sure about that. Overall, the total attitude score ranged between 0 and 8, out of a 

maximum possible of 10. It was abnormally distributed as the p-value of Shapiro-Wilk test was <0.001. The median 

and (IQR) were 3 (2-5). Figure 2 

 
Figure 2: Total attitude score of the participants towards seasonal influenza vaccination 
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Saudi participants expressed more positive attitude towards influenza and its vaccination compared to non-Saudi 

nationals (mean rank=177.33 vs. 147.95), p=0.019. Master/Doctorate`s holders had the highest attitude score (mean 

rank=298.96) while Diploma holders had the lowest attitude score (mean rank=136.31), p<0.001. Participants who 

had their information about vaccination from the healthcare professionals expressed the highest attitude score (mean 

rank=236.75) whereas those who had their information from social media had the lowest score (mean rank=123.88), 
p<0.001. Non smokers were more likely than smokers to express positive attitude towards influenza and its vaccine 

(mean ranks were 183.39 and 136.77, respectively), p<0.001. Table 7 

 

Table 7: Factors associated with attitude of the participants towards seasonal influenza vaccination 

 Total attitude score p-value 

Median IQR Mean rank 

Gender 
Male 

Female 

 
3 

3 

 
2-5 

2-5 

 
166.99 

173.55 

 
 

0.535* 

Age in years 

 

Spearman`s r˚=0.045 0.413 

Nationality 

Saudi 

Non-Saudi 

 

4 

3 

 

2-5 

2-5 

 

177.33 

147.95 

 

 

0.019* 

Highest level of education 

Primary school 

Intermediate school 

High school 

Diploma 

Bachelor 

Master/Doctorate 

 

4.5 

3 

3 

2.5 

4 

7 

 

3-6 

2-5 

2-4 

0-5 

2-5 

6-7 

 

212.03 

172.90 

138.98 

136.31 

174.32 

298.96 

 

 

 

 

 

 

<0.001** 

Marital status 
Single 

Married 

Divorced 

Widowed 

 
3 

4 

2.5 

3.5 

 
2-5 

2-5 

2-4.25 

2-5.25 

 
164.13 

178.86 

145.90 

186.72 

 
 

 

 

0.145** 

Source of information (n=337) 

Mass media 

Internet 

Social media 

Family/relatives/friends 

Books/newspapers/magazines 

Healthcare professionals 

Community 

Others 
More than one source 

 

4 

2 

3 

3 

4 

5 

3 

4 
5 

 

2-6 

1-4 

1-4 

2-4 

2-6 

4-7 

1-4 

2-5 
3-6 

 

187.94 

137.89 

123.88 

160.0 

199.09 

236.75 

132.41 

178.54 
210.61 

 

 

 

 

 

 

 

 

 
<0.001** 

History of chronic health problems 

No 

Yes 

 

4 

3 

 

2-5 

2-5 

 

170.49 

170.51 

 

 

0.999* 

History of smoking 

No 

Yes 

 

4 

2 

 

2-5 

1-4 

 

183.39 

136.77 

 

 

<0.001* 

IQR: Interquartile range  *Mann-Whitney test 

**Kruskal-Wallis test   ˚r: Coefficient of correlation 
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Uptaking of seasonal influenza vaccine 

History of receiving a vaccination against influenza in the last season was mentioned by 37.4% of the participants. 

Among those who did not receive the vaccine, the most common reported causes were unsure of vaccine 

effectiveness (22.5%), fear of side effects (16.4%) and fear of needles (13.6%). Figure 3 

 

Figure 3: Reasons of not receiving a vaccination against influenza in the last season among the participants 

(n=2013) 

Females were more likely than males to uptake seasonal influenza vaccine (42.9% vs. 31%), p=0.024. Saudi 

nationals were more likely than non-Saudis to uptake seasonal influenza vaccine (41.4% vs. 24.1%), p=0.005. 

Majority of Master/Doctorate`s holders (91.7%) compared to only 11.1% of intermediate Diploma holders reported 

uptaking of seasonal influenza vaccine in the last season, p<0.001. Divorced participants were more likely than 

singles to uptake seasonal influenza vaccine (56.5% vs. 26.4%), p=0.005. Smokers were less likely to be vaccinated 

compared to non-smokers (25.5% vs. 41.9%), p=0.005. People who received their information about vaccine from 
books/newspapers/magazines (55.9%), mass media (50%) and family/relatives/friends (50%) were more likely to 

uptake the vaccine than those who received information from the internet (4.3%) and the community (none), 

p<0.001.  Uptaking of seasonal influenza vaccine was significantly associated with better knowledge and positive 

attitude towards the vaccine, p<0.001. Table 8 

 

 

 

 

 

 

16.4

7

13.6

22.5

3.3

8.9

7

10.3

6.1

4.7

0 5 10 15 20 25

Fear of side effects

Lack of time

Fear of needles

Unsure of effectiveness

Pregnancy

No need

No specific reason

Allergy/arm problems

Lack of information

Others
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Table 8: Factors associated with uptaking of seasonal influenza vaccine among the participants 

 Uptake of seasonal influenza vaccine last 

season 

p-value 

No 

N=213 

N (%) 

Yes 

N=127 

N (%) 

Gender 

Male (n=158) 
Female (n=182) 

 

109 (69.0) 
104 (57.1) 

 

49 (31.0) 
78 (42.9) 

 

 
0.024* 

Age in years 

Mean±SD 

 

39.7±13.5 

 

41.2±12.9 

 

0.314** 

Nationality 

Saudi (n=261) 

Non-Saudi (n=79) 

 

153 (58.6) 

60 (75.9) 

 

108 (41.4) 

19 (24.1) 

 

 

0.005* 

Highest level of education 

Primary school (n=38) 

Intermediate school (n=31) 

High school (n=99) 

Diploma (n=18) 

Bachelor (n=142) 

Master/Doctorate 

 

18 (47.4) 

9 (29.0) 

73 (73.7) 

16 (88.9) 

96 (67.6) 

1 (8.3) 

 

20 (52.6) 

22 (71.0) 

26 (26.3) 

2 (11.1) 

46 (32.4) 

11 (91.7) 

 

 

 

 

 

 

<0.001* 

Marital status 

Single (n=106) 
Married (n=158) 

Divorced (n=46) 

Widowed (n=30) 

 

78 (73.6) 
96 (60.8) 

20 (43.5) 

19 (63.3) 

 

28 (26.4) 
62 (39.2) 

26 (56.5) 

11 (36.7) 

 

 
 

 

0.005* 

Source of information (n=337) 

Mass media (n=48) 

Internet (n=23) 

Social media (n=55) 

Family/relatives/friends (n=62) 

Books/newspapers/magazines (n=34) 

Healthcare professionals (n=76) 

Community (n=11) 

Others (n=8) 

More than one source (n=19) 

 

24 (50.0) 

22 (95.7) 

44 (80.0) 

31 (50.0) 

15 (44.1) 

45 (59.2) 

11 (100) 

4 (50.0) 

14 (73.7) 

 

24 (50.0) 

1 (4.3) 

11 (20.0) 

31 (50.0) 

19 (55.9) 

31 (40.8) 

0 (0.0) 

4 (50.0) 

5 (26.3) 

 

 

 

 

 

 

 

 

 

<0.001* 

History of chronic health problems 
No (n=186) 

Yes (n=154) 

 
124 (66.7) 

89 (57.8) 

 
62 (33.3) 

65 (42.2) 

 
 

0.092 

History of smoking 

No (n=246) 

Yes 

 

143 (58.1) 

70 (74.5) 

 

103 (41.9) 

24 (25.5) 

 

 

0.005 

Knowledge about vaccines 

Median (IQR) 

 

8 (7-9) 

 

9 (8-10) 

 

<0.001˚ 

Attitude towards vaccine 

Median (IQR) 

 

4 (2-5) 

 

5 (4-8) 

 

<0.001˚ 

*Chi-square test   **Student t`-test 

IQR: Interquartile range  ˚Mann-Whitney test 
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Multivariate logistic regression analysis revealed that females were at lower significant probability of not receiving 

the vaccine compared to males (Adjusted odds ratio “AOR”=0.35; 95% confidence interval “CI: 0.25-0.81, 

p=0.008). Compared to primary school educated participants, those with Diploma or Bachelor degrees were at 

higher risk for not receiving the vaccine (AOR=14.77; 95% “CI: 2.39-91.45, p=0.004 and AOR=3.46; 95% CI: 

1.28-9.38, 0.014, respectively). Compared to singles, divorced participants were less likely to not receive the 
vaccine (AOR=0.23; 95% “CI: 0.09-0.58, p=0.002). Participants with higher knowledge or attitude scores were less 

likely to not receive the vaccine (AOR=0.64; 95% “CI: 0.56-0.75, p<0.001 and AOR=0.060, 95% CI: 0.49-0.75, 

p<0.001, respectively). Participants` nationality, source of information and smoking history were not significantly 

associated with uptaking of the vaccine after controlling for confounding effect. Table 9 

Table 9: Predictors of not receiving seasonal influenza vaccine among the participants 

 Adjusted odds 

ratio 

95% confidence 

interval 

p-value 

Gender 

Malea 

Female 

 

1.0 

0.35 

 

 

0.25-0.81 

 

 

0.008 

Highest level of education 
Primary schoola 

Intermediate school 

High school 

Diploma 

Bachelor 

Master/Doctorate 

 
1.0 

0.49 

2.19 

14.77 

3.46 

0.37 

 
 

0.14-1.68 

0.77-6.21 

2.39-91.45 

1.28-9.38 

0.04-3.83 

 
 

0.255 

0.139 

0.004 

0.014 

0.407 

Marital status 

Singlea 

Married 

Divorced 

Widowed 

 

1.0 

0.66 

0.23 

1.86 

 

 

0.34-1.29 

0.09-0.58 

0.54-6.44 

 

 

0.223 

0.002 

0.328 

Knowledge about vaccines 0.64 0.56-0.75 <0.001 

Attitude towards vaccine 0.60 0.49-0.75 <0.001 
a Reference category 

Terms of nationality, source of information and smoking history were not significant and accordingly removed from 
the final model. 

 

DISCUSSION: 

Despite it has been documented that annual 

vaccination against seasonal influenza has been 

proved to be effective in decreasing influenza-related 

morbidity and mortality, [19, 220] particularly in older 

persons. [21, 22] and in decreasing health-related costs, 
[23–25] the availability of the vaccines as well as  its 

regular uptake rates are still far from the 

recommended coverage target suggested by both 

national and international institutions (75%). [26-29] In 

this context, the current study was conducted to 

assess the knowledge and attitude about influenza 

virus and its vaccine as well as to estimate the uptake 

status of seasonal influenza vaccination and its 

determinants among adult patients attending the 

primary health care centers affiliated to Ministry of 

health in Taif city, Western Saudi Arabia. 
 

In the present study, majority of the participants 

could recognize that there is a vaccine against 

influenza (96.8%), which is higher than the rate 

reported in similar studies carried out in Australia 

(85.9%),[30] Italy (64.7%),[18] and United states 

(19.6%),[31]  and France (39%),[32] which could 

reflects presence of good efforts in Saudi Arabia to 

alert people about the existence of influenza 

vaccines. Additionally, 96.5% of people could 
recognize that healthy young adults are not at risk for 

developing severe forms of influenza while 75.9%, 

50% and 31.2% could recognize that  elderly subjects 

(≥65 years old), those aged <64 years with chronic 

conditions and pregnant women are at risk for 

developing severe forms of influenza, respectively. 

Comparable findings were reported from studies 

carried out in Italy,[18]  However in another Italian 

study, 64.2% of pregnant women could recognized 

that pregnant women are at higher for dangerous 

effects of influenza than not pregnant women [33]. 
 

In accordance with others,[18, 34] higher educated 

individuals were more knowledgeable about 

influenza and influenza vaccine. Also, knowledge 
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was more defective in older people, and those with 

history of chronic diseases, who really need this type 

of vaccination.[21, 22] Therefore, interventional 

educational activities should be directed to lower 

educated, older people and those with chronic 
illnesses to effectively improve the knowledge about 

influenza and its vaccine in our community. 

 

In the present study, participants who had their 

information about influenza and its vaccination from 

the community expressed the highest knowledge 

score whereas those who had their information from 

family/relatives/friends had the lowest level of 

knowledge. In Italy,[18] people who received 

information about vaccination from physicians 

expressed a higher level of knowledge about 

vaccination. Therefore, role of physicians and 
healthcare workers in education patients in this 

regards should be encouraged in our community. 

 

In the present study, majority of the participants 

disagreed with the statement that influenza is a rare 

disease, while only 30.9% of them considered it as a 

serious disease and 64.7% considered it preventable 

disease. In a similar Italian study,[18] only 17.9% of 

the people considered influenza as a serious disease.  

 

In the present study, only 15% of the participants 
perceived worries about developing influenza while 

41.2% and 16.2% believed that vaccination is useful 

in preventing influenza and influenza vaccination is 

dangerous, respectively. In Italy[18] Germany [35]  

China[15] and South Africa, [36] France,[32] higher rates 

of people perceived themselves at risk of having 

influenza, and vaccination is useful in preventing 

influenza, which might reflect less awareness about 

the nature of the disease as a highly contagious one 

among Saudis. However, lower rate of people 

considered the dangerousness of influenza vaccine 

than those reported in Italy,[18] Germany[35] and 
France.[32]  which is an encouraging finding. 

 

Believe of the participants regarding effectiveness of 

the vaccine and risk of getting the infection as well as 

dangerous effects of the vaccine, all together 

reflected in the present study by finding that only 

32.9% of them were intended to receive seasonal 

influenza vaccine in the next winter whereas 21.5% 

of them were not sure about that. In Italy,[18] 46.9% of 

the people intended to receive the influenza vaccine 

next winter. Therefore, improvement of the policy 
interventions is required to increase intention of those 

people to be vaccinated against influenza, particularly 

high-risk group of them.  

 

The present study revealed that the history of 

receiving a vaccination against influenza in the last 

season was mentioned by 37.4% of the participants. 

Slightly higher rate (42.1%) was observed in Italy. [18] 

The dramatic finding of this study was that only 
42.2% of patients with chronic diseases reported 

uptaking of the vaccine, which is below the figure 

reported in Italy (57.9%)[18], and more important, 

below the recommended rate (75%).[26] However, 

comparable rate (40%) have been reported in most of 

the WHO European Region countries [29] and lower 

rates have been reported in Ireland (29.1%),[37] France 

(32.5%)[32] Bulgaria (30%)[38] China (18.2%)[15] 

Lebanon (27.6%)[3] South Africa (28.8%)[36]and 

Germany (23%).[35]  

 

In the present survey, the most common reported 
reasons for not receiving the vaccine were unsure of 

vaccine effectiveness (22.5%), fear of side effects 

(16.4%) and fear of needles (13.6%). In another 

Italian study,[18] the main reasons were fear of side 

effects (24.9%), absence of physicians` 

recommendation (24.2%), felling not being at risk for 

influenza (18.3%) and concern about usefulness of 

the vaccine (14%). In Riyadh (2019), concern 

regarding the side effect and safety of the vaccine 

was the main barrier of its uptake by the students.[39] 

In Bulgaria (2019),[38] lack of confidence in the 
vaccine in general (53.7%) was the main reason for 

being not vaccinated. In China (2018),[15] the primary 

reason for being not vaccinated was belief that they 

were strong enough to not need immunization 

(42.2%). In South Africa (2017), the commonest 

reported reasons for not uptake the vaccine were 

using of alternative protection (51.4%) and believing 

that vaccine is not necessary because flu is just a 

minor illness (44.7%).[36] This apparent discrepancy 

could be explained by cultural variation and variation 

in demographics of the participants, however shared 

reasons were observed. 
 

In the present study, females were more likely than 

males to uptake seasonal influenza vaccine. Contrary 

to our finding, In Spain, males were more likely to 

uptake the vaccine. However, in most studies, no 

gender difference was observed.[3, 18, 32, 36, 38]  

 

In the present study both lowest and highest educated 

participants were more likely to uptake the seasonal 

influenza vaccine compared to those in between. 

Finding that higher educated people were more likely 
to uptake the vaccine was observed in other studies 

carried out in Lebanon [3] and China[15] 

 

 



IAJPS 2022, 09 (6), 364-378             Hatim Mohsen Alkhudaydi et al             ISSN 2349-7750 

 

 
w w w . i a j p s . c o m  
 

Page 376 

Uptaking of seasonal influenza vaccine was 

significantly associated with better knowledge and 

positive attitude towards the vaccine. The same has 

been documented in other studies carried out in Italy 
[18, 33], Bulgaria, [38] United States, [40] China[15] South 
Africa[36] and France. [32] 

 

Some potential limitations of the current study should 

be mentioned. First, the cross-sectional design 

adopted in the study influences the temporal 

associations between the independent variables and 

the outcomes of interest. Second, applying a self-

administered tool which is subjected to bias, 

particularly related to uptake of the vaccine. Finally, 

we included only patients attending primary 

healthcare centers, belonging to MOH, which might 

impact the generalizability of results over the entire 
general population in Taif. Despite of that, the 

sample size was sufficient to make the results valid 

and representative of the entire population. 

 

CONCLUSION: 

Knowledge and awareness of adult population in Taif 

regarding influenza vaccination were good. The most 

frequently reported sources of awareness about 

vaccination were healthcare professionals and 

family/relatives/friends. However, defective 

knowledge was observed regarding subjects at higher 
risk of developing severe forms of influenza; 

particularly children, adolescents and pregnant 

women. Younger, higher educated, divorced 

participants, those had their information about 

vaccination from the community and participants 

without history of chronic health problems were more 

knowledgeable. 

 

Attitude towards influenza and its vaccination was 

overall more negative than positive; particularly 

regarding seriousness of the disease and usefulness of 

the vaccine. Saudi nationals, higher educated, 
participants who had their information about 

vaccination from the healthcare professionals and 

non smokers were more likely to express positive 

attitude towards influenza and its vaccine compared 

to others.  

 

History of receiving a vaccination against influenza 

in the last season was far below the recommended 

rate. Females, lowest and highest educated people, 

and participants with higher knowledge or attitude 

were more likely to receive the vaccine than their 
counterparts.  

 

Based on the study`s results, we recommended:  

1. Organizing health education activities at primary 

healthcare centers and public places to improve 

the knowledge and attitude of people regarding 

influenza vaccination 

2. Healthcare professionals should play more active 

role in educating and encouraging patients, 

particularly those at higher risk for influenza 
complications to uptake the seasonal influenza 

vaccine.  

3. Implementation of vaccination campaigns, based 

on proper education to the relieve fears and 

correct wrong concerns of people 

4. Future longitudinal studies including general 

population are recommended. 

 

REFERENCES: 

1. World Health Organization. World Health 

Organization (WHO) influenza (seasonal) 

factsheet N211. Available online: 
http://www.who.int/mediacentre/factsheets/fs211

/en/print.html (accessed on 4 March 2015).  

2. WHO. Influenza (Seasonal). WHO [Internet]. 2017 

[cited 2017 Nov 14]; Available from: 

http://www.who.int/ mediacentre/ factsheets 

/fs211/en/ 

3. El Khoury G, Salameh P. Influenza vaccination: 

A cross 

sectional survey of knowledge, attitude and pract

ices among the Lebanese adult population. Int J 

Environ Res Public Health. 2015 Dec 
5;12(12):15486-97. doi: 

10.3390/ijerph121215000. 

4. Wang I, Lin C, Chang Y, Lin P, Liang C, Liu Y,et 

al. Effectiveness of influenza vaccination in 

elderly diabetic patients: A retrospective cohort 

study. Vaccine 2013; 31: 718-724.  

5. American Diabetes Association. How many people 

need your help today? [Internet]. [cited 2017 

Nov 6]. Available from: 

http://www.diabetes.org/ 

6. Prevention and control of influenza with vaccines: 

Recommendations of the Advisory Committee 
on Immunization Practices (ACIP), 2010. 

MMWR Recomm. Rep. 2010, 59, 1–62.  

7. The World health Organization. Influenza 

Vaccines; WHO Position Paper. Weekly 

Epidemiological Record. 23 Nov 2012. 

Available online: http://www.who.int/wer/en/ 

(accessed on 4 March 2015).  

8. Santaularia J, Hou W, Perveen G, Welsh E, Faseru 

B. Prevalence of influenza vaccination and its 

association with health conditions and risk 

factors among Kansas adults in 2013: A cross-
sectional study. BMC Public Health 2016; 16: 

185.  

9. Wang I, Lin C, Chang Y, Lin P, Liang C, Liu Y,et 

al. Effectiveness of influenza vaccination in 

http://www.who/
https://www.ncbi.nlm.nih.gov/pubmed/?term=El%20Khoury%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26690189
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salameh%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26690189
https://www.ncbi.nlm.nih.gov/pubmed/?term=Influenza+vaccination%3A+a+cross-sectional+survey+of+knowledge%2C+attitude+and+practices+among+the+Lebanese+adult+population.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Influenza+vaccination%3A+a+cross-sectional+survey+of+knowledge%2C+attitude+and+practices+among+the+Lebanese+adult+population.
http://www/


IAJPS 2022, 09 (6), 364-378             Hatim Mohsen Alkhudaydi et al             ISSN 2349-7750 

 

 
w w w . i a j p s . c o m  
 

Page 377 

elderly diabetic patients: A retrospective cohort 

study. Vaccine 2013; 31: 718-724.  

10. American Diabetes Association. Standards of 

Medical Care in Diabetes-2015. Diabetes Care 

2015, 38, 41-48. 
11. Sato APS, Antunes JLF, Moura RF, de Andrade 

FB, Duarte YAO, Lebrão ML. Factors associated 

to vaccination against influenza among elderly in 

a large Brazilian metropolis. PLoS ONE 2015, 

10, e0123840. 

12.Ministry of Health, Kingdom of Saudi Arabia 

[Internet]. [cited 2017 Nov 6]. Available from: 

https://www.moh.gov. sa/ Pages/Default.aspx 

13. Yeung MP, Lam FL, Coker R. Factors associated 

with the uptake of seasonal influenza vaccination 

in adults: a systematic review. J Public Health 

(Oxf). 2016 Dec 2;38(4):746-753. doi: 
10.1093/pubmed/fdv194. 

14. Kamimura A, Trinh HN, Weaver S, Chernenko 

A, Nourian MM, Assasnik N, et al. Knowledge 

and perceptions of influenza  

vaccinations among college students in Vietnam 

and the United States. J Prev Med Public 

Health. 2017 Jul;50(4):268-273. doi: 

10.3961/jpmph.17.061.  

15. Ma Y, Li T, Chen W, Chen J, Li M, Yang Z. 

Knowledge, Attitudes and Practices (KAP) 

toward seasonal influenza vaccine among young 
workers in South China. Hum 

VaccinImmunother. 2018 May 4;14(5):1283-

1293. doi: 10.1080/ 21645515.2017.1423157 

16. Macrotrends. Taif, Saudi Arabia population 1950-

2019. Available at: 

https://www.macrotrends.net/cities/22434/taif/po

p 

17. Bartlett J. Kotrlik JW, Higgins CC. 

Organizational Research: Determining 

Appropriate Sample Size in Survey Research, 

2001. Retrieved January 15, 2018 from: 

http://citeseerx.ist.psu.edu/viewdoc/download?d
oi =10.1.1. 486.8295&rep=rep1&type=pdf. 

18. Bertoldo G, Pesce A, Pepe A, Pelullo CP, Di 

Giuseppe G, The Collaborative Working Group. 

Seasonal influenza: Knowledge, attitude and 

vaccine uptake among adults with chronic conditions 

in Italy. PLoS ONE 2019; 14(5): e0215978. 

Available at: https://doi.org/10.1371/journal. 

pone. 0215978 

19. WHO. Influenza (Seasonal). Available at: 

http://www.who.int/news-room/fact-

sheets/detail/influenza-(seasonal). 
20. Uyeki TM. Preventing and controlling influenza 

with available interventions. N Engl J Med. 

2014;370:789–791. https://doi.org/10.1056/ 

NEJMp1400034 PMID: 24450860 

21. Manzoli L, Ioannidis JP, Flacco ME, De Vito C, 

Villari P. Effectiveness and harms of seasonal 

and pandemic influenza vaccines in children, 

adults and elderly: a critical review and re-

analysis of 15 metaanalyses. Hum Vaccin 
Immunother. 2012; 8:851–862. 

https://doi.org/10.4161/hv.19917 

PMID:22777099 

22. Manzoli L, De Vito C, Flacco ME, Marzuillo C, 

Boccia A, Villari P. Influenza vaccination 

recommended for all adults aged between 50 and 

64 years: conceptual basis and methodological 

limitations. Ann Ig. 2012; 24:491–496, PMID: 

23234186 

23. Meier G, Gregg M, Poulsen Nautrup B. Cost-

effectiveness analysis of quadrivalent influenza 

vaccination in at-risk adults and the elderly: an 
updated analysis in the U.K. J Med Econ. 2015; 

18:746–761. 

https://doi.org/10.3111/13696998.2015.1044456 

PMID: 25903831 

24. Peasah SK, Azziz-Baumgartner E, Breese J, 

Meltzer MI, Widdowson MA. Influenza cost and 

costeffectiveness studies globally—a review. 

Vaccine. 2013; 31:5339–5348. 

https://doi.org/10.1016/j. vaccine.2013.09. 013 

PMID: 24055351 

25. Preaud E, Durand L, Macabeo B, Farkas N, 
Sloesen B, Palache A, et al. Vaccines Europe 

influenza working group. Annual public health 

and economic benefits of seasonal influenza 

vaccination: a European estimate. BMC Public 

Health. 2014; 14:813. 

https://doi.org/10.1186/1471-2458-14-813 

PMID:25103091 

26. Piano Nazionale Prevenzione Vaccinale 2017–

1019. Available at: 

http://www.salute.gov.it/imgs/C_17_pubblicazio

ni_2571_allegato.pdf. 

27. Estabragh ZR, Mamas MA. The cardiovascular 
manifestations of influenza: a systematic review. 

Int JCardiol. 2013; 167:2397–2403. 

https://doi.org/10.1016/j.ijcard.2013.01.274 

PMID: 23474244 

28. Joseph C, Togawa Y, Shindo N. Bacterial and 

viral infections associated with influenza. 

Influenza Other Respir Viruses. 2013; 7:105–

113. https://doi.org/10.1111/irv.12089 PMID: 

24034494 

29. Jorgensen P, Mereckiene J, Cotter S, Johansen K, 

Tsolova S, Brown C. How close are countries of 
the WHO European Region to achieving the goal 

of vaccinating 75% of key risk groups against 

influenza? Results from national surveys on 

seasonal influenza vaccination programmes, 

2008/2009 to 2014/2015. Vaccine. 2018; 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Yeung%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=28158550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lam%20FL%5BAuthor%5D&cauthor=true&cauthor_uid=28158550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Coker%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28158550
https://www.ncbi.nlm.nih.gov/pubmed/28158550
https://www.ncbi.nlm.nih.gov/pubmed/28158550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kamimura%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28768405
https://www.ncbi.nlm.nih.gov/pubmed/?term=Trinh%20HN%5BAuthor%5D&cauthor=true&cauthor_uid=28768405
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weaver%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28768405
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chernenko%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28768405
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chernenko%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28768405
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nourian%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=28768405
https://www.ncbi.nlm.nih.gov/pubmed/?term=Assasnik%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28768405
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nguyen%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28768405
https://www.ncbi.nlm.nih.gov/pubmed/?term=Knowledge+and+perceptions+of+influenza+vaccinations+among+college+students+in+Vietnam+and+the+United+States.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Knowledge+and+perceptions+of+influenza+vaccinations+among+college+students+in+Vietnam+and+the+United+States.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ma%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=29308971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20T%5BAuthor%5D&cauthor=true&cauthor_uid=29308971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20W%5BAuthor%5D&cauthor=true&cauthor_uid=29308971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29308971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29308971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=29308971
https://www.ncbi.nlm.nih.gov/pubmed/29308971
https://www.ncbi.nlm.nih.gov/pubmed/29308971
http://citeseerx.ist.psu.edu/viewdoc/download?doi
http://citeseerx.ist.psu.edu/viewdoc/download?doi
https://doi.org/10.1371/journal.%20pone.%200215978
https://doi.org/10.1371/journal.%20pone.%200215978
https://doi.org/10.1056/
https://doi.org/10.1016/j.%20vaccine.2013.09


IAJPS 2022, 09 (6), 364-378             Hatim Mohsen Alkhudaydi et al             ISSN 2349-7750 

 

 
w w w . i a j p s . c o m  
 

Page 378 

36:442–452. https://doi.org/10. 

1016/j.vaccine.2017.12.019 PMID: 29287683 

30. Tuckerman JL, Collins JE, Marshall HS. Factors 

affecting uptake of recommended immunizations 

among health care workers in South Australia. 
Hum Vaccines Immunother. 2015; 11:704–712. 

https://doi.org/ 10.1080/21645515.2015.1008886 

PMID: 25715003 

31. Lu PJ, Srivastav A, Santibanez TA, Christopher 

Stringer M, Bostwick M, Dever JA, et al. 

Knowledge of influenza vaccination 

recommendation and early vaccination uptake 

during the 2015–16 season among adults aged 

≥18years-United States. Vaccine. 2017; 

35:4346–4354. https://doi.org/10.1016/j.vaccine. 

2017.06.074 PMID: 28676381 

32. Casalino E, Ghazali A, Bouzid D, Antoniol S, 
Pereira L, Kenway P, et al. Patient’s behaviors 

and missed opportunities for vaccination against 

seasonal epidemic influenza and evaluation of 

their impact on patient’s influenza vaccine 

uptake. PLoS One. 2018; 13:e:0193029. 

https://doi.org/10.1371/journal. pone.0193029 

PMID: 29565990 

33. Napolitano F, Napolitano P, Angelillo IF. 

Seasonal influenza vaccination in pregnant 

women: knowledge, attitudes, and behaviors in 

Italy. BMC Infect Dis. 2017; 17:48. 
https://doi.org/10.1186/s12879-016-2138-2 

PMID: 28068918 

34. Mertz D, Kim TH, Johnstone J, Lam PP, Science 

M, Kuster SP, et al. Populations at risk for severe 

or complicated influenza illness: systematic 

review and meta-analysis. BMJ. 2013; 

347:f5061. https://doi.org/ 10.1136/ bmj.f5061 

PMID: 23974637 

35. Bodeker B, Remschmidt C, Schmich P, 

Wichmann O. Why are older adults and 

individuals with underlying chronic diseases in 

Germany not vaccinated against flu? A 

population-based study. BMC Public Health. 

2015; 15:618. https://doi.org/10.1186/s12889-

015-1970-4 PMID: 26148480 

36. Olatunbosun OD, Esterhuizen  TM, Wiysonge 
CS. 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: 6375-6386  

37. Giese C, Mereckiene J, Danis K, O’Donnell J, 

O’Flanagan D, Cotter S. Low vaccination 

coverage for seasonal influenza and 

pneumococcal disease among adults at-risk and 

health care workers in Ireland, 2013: the key role 

of GPs in recommending vaccination. Vaccine. 

2016; 34:3657–3662. 
https://doi.org/10.1016/j.vaccine.2016.05.028 

PMID: 27255466 

38. Ermenlieva NM, Tsankova GS, Todorova TT. 

Seasonal influenza vaccination: knowledge, 

attitude and practice in Varna, Bulgaria. 

Therapeutic Advances in Vaccines and 

Immunotherapy. 2019; 7: 1-9 

DOI: 10.1177/2515135519868152 

39. Salem SS, Miligi E, Alanazi HH, Alanazi NA, 

Alanazi AA. Knowledge and limitations 

associated with the uptake of seasonal Influenza 
vaccine among nursing students. International 

Journal of Novel Research in Healthcare and 

Nursing  2019;6(1):471-479.   

40. Luz PM, Johnson RE, Brown HE. Workplace 

availability, risk group and perceived barriers 

predictive of 2016–17 influenza vaccine uptake 

in the United States: a cross-sectional study. 

Vaccine. 2017; 35:5890–5896. 

https://doi.org/10.1016/j.vaccine.2017.08.078 

PMID: 28890192 

 

https://doi.org/
https://doi.org/10.1016/j.vaccine
https://doi.org/10.1371/journal
https://doi.org/

