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ABSTRACT

Objectives: Influenza is a frequent infectious disease that can be prevented and is associated with significant mortality and morbidity. The most 
economical way to prevent influenza is through vaccination, although this method is not widely used. This study aimed to assess the seasonal 
influenza vaccination rates and the knowledge and attitudes of Jordanian adults with chronic illnesses toward the influenza vaccine. 
Materials and Methods: A cross-sectional design was employed. A 26-item online survey was used to gather data about patients’ knowledge of and 
attitudes toward the influenza vaccine as well as their status as influenza vaccine recipients. 
Results: A total of 19% of the 564 study participants received an influenza vaccination. Most (81%) of individuals reported inconsistent vaccination 
uptake. The most important factor affecting vaccination is the belief that the flu is not a threat (39%) and that their doctors did not advise them 
about the vaccination (32%). Participants with no health insurance and those with public insurance had a lower level of vaccination than those with 
private insurance (p= 0.008). 
Conclusion: The adult population of Jordan with chronic diseases has subpar immunization rates. What is also revealed is a blatant misunderstanding 
about the value of routine influenza vaccination. These findings emphasize how urgently the public needs to be made aware of the effectiveness 
of the influenza vaccine. 
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INTRODUCTION
Influenza is a contagious viral respiratory infection; up to 5 
million people worldwide suffer from the severe influenza-
related illness each year, and 645,000 people die as a result.1,2 
The seasonal influenza vaccine is the most efficient method of 
preventing infection and lowering influenza-related morbidity, 

death, and hospitalization, as it is with most infectious 
diseases.3-5 For instance, it has been demonstrated that 
immunization in the elderly reduces the danger of death from 
influenza-related problems by 80%.6

To boost the proportion of individuals protected from the flu, the 
World Health Organization (WHO) and the United States Centers 
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for Disease Control and Prevention (CDC) recommend that 
anyone aged 6 months and older obtain influenza vaccination. 
To reduce the risk of thoughtful consequences, those in high-
risk groups must receive a once-a-year influenza vaccination.1 
High-risk patients include expectant mothers, children, the 
elderly, people with chronic heart or pulmonary diseases, 
and people with immunosuppressed situations.1,7,8 Despite 
abundant evidence of the benefits of the influenza vaccine, only 
a minimal proportion of people follow the provided advice.9,10 
Based on data from several locally representative surveys, 
the CDC makes an educated projection of the yearly influenza 
vaccination exposure in the United States. Nearly half of the 
Americans had yet to receive the advised influenza vaccination 
as of the beginning of November for the 2020-2021 flu season.11 

In December 2019, a novel virus that caused coronavirus 
disease-19 (COVID-19),  is known as severe acute respiratory 
syndrome coronavirus-2 (SARS-CoV-2).12,13 SARS-CoV-2, 
which spread quickly and was deemed a pandemic on March 11, 
2020.14 The COVID-19 pandemic is currently a significant global 
community health issue. More than 500,000 cases and more 
than 8,000 fatalities have occurred in Jordan.15 

Seasonal influenza viruses and COVID-19 exhibit comparable 
illness symptoms.16 Two viruses generate respiratory signs, 
which can indicate a variety of disorders ranging from 
asymptomatic to fatal. Acute respiratory distress syndrome, 
multi-organ failure, pneumonia, and even mortality are 
devastating illnesses that certain COVID-19 patients may 
get.17 Elderly patients and those with comorbid conditions, 
particularly those with diabetes, cardiovascular diseases, and 
chronic pulmonary diseases, had higher death rates and a 
higher hazard to emerging series problems.18,19 

A number of studies have evaluated the relationship between 
the coverage rate of seasonal vaccination against influenza 
and COVID-19 mortality.20-22 The rationale for the significance 
of raising the exposure rate of influenza vaccine has appeared 
as a result of the resemblance in signs and symptoms of two 
infectious diseases and the strong evidence of reduction 
of COVID-19 disease mortality rate in influenza-vaccinated 
persons.23 The burden that seasonal influenza infections place 
on medical institutions could be reduced by increasing the use 
of the influenza vaccine, which could also lower COVID-19 
death rates.23,24

Most Jordanians’ insurance policies do not cover influenza 
vaccination, and the country’s mandatory immunization 
program excludes it.25,26 Prior calculations of the influenza 
vaccination rate in Jordan revealed that the percentage rate of 
immunization is much below ideal (9.9% to 27.5%).25

It is always important to have up-to-date information about 
Jordanians’ awareness of, attitudes toward, and use of the 
influenza vaccine. Therefore, determining vaccination exposure 
rates and comprehending the views of Jordanians with chronic 
illnesses on the influenza vaccine is a crucial first step in 
developing methods to increase uptake. Because patients 
with chronic illnesses are more likely to develop influenza 

complications, the goal of this study was to assess the seasonal 
influenza vaccination uptake among Jordanians with chronic 
diseases and identify the factors influencing such behavior. In 
addition, it assesses the same patients’ knowledge about and 
attitudes toward the seasonal flu vaccine.

MATERIALS AND METHODS
Study design
A cross-sectional plan was established to study the rate of 
influenza vaccination among the Jordanian population who 
suffer from chronic diseases aged 18-64 years, whose attitudes 
and knowledge regarding the influenza vaccine were evaluated. 
The survey was conducted among all target patients at the 
beginning of the influenza season. 

Sample 
The participants for this study were the patients with chronic 
diseases. The sample was recruited using a non-probability 
convenience sampling procedure through an electronic 
survey. Patients were considered suitable for this study, if 
they had chronic diseases, were 18-65 years old, could read 
and comprehend survey questions in Arabic, and agreed to 
participate. The sample size was determined using power 
analysis, yielding approximately 400 participants. To be more 
conservative and compensate for the non-response rate, the 
authors collected 564 respondents.

Ethical considerations
Ethical approval was obtained from Al-Balqa Applied 
University’s Institutional Review (approval no: 26/3/2/213). 
To protect the persons’ anonymity, no personal data were 
collected. All participants knew that the participation was 
completely voluntary, and they had the option to withdraw at 
any time without facing potential risks. All patient details were 
saved in electronic versions on the corresponding computer.

Instrument 
Based on the current literature, a 26-point questionnaire was 
developed. The questionnaire was used to document influenza 
vaccination history and medical status. Knowledge and attitudes 
concerning the vaccine were also gathered among Jordanians 
aged 18-64 who suffer from chronic diseases. The questionnaire 
consisted of six sections: socio-demographics (gender, age, 
educational level, health insurance, smoking, and physical 
activity), medical history (frequency of medical visits, medical 
conditions, and the number of medicinal drugs taken daily), 
vaccination status (received or did not receive the influenza 
vaccine), and general knowledge about the influenza vaccine. 
As binary outcomes, awareness variables were evaluated. 
Willingness to be vaccinated, perceived hurdles to vaccination, 
and vaccine information sources (physician, pharmacist, family 
and friends, media, organizational foundations) were also 
described. A test study on 20 candidates was conducted to 
examine the clarity of the survey questions. Because of the 
volunteers’ feedback, minor changes were made to the survey 
questions’ language and design.
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Statistical Analysis
To achieve the objectives of the study, data were entered and 
analyzed using the SPSS statistical program, and descriptive 
statistics were used to estimate arithmetic averages, 
frequencies, and percentages of the demographic variables of 
the sample, such as age, gender, and education level, as well as 
for the variables describing the social habits of the sample, such 
as smoking, exercise, and statistical comparisons chi-square 
tests: to detect the statistical significance of the correlations, 
the Pearson correlation coefficient and a multivariate logistic 
regression were used to predict the variables associated with 
the regular use of influenza vaccine among the study sample 
as dependent variables with independent variables. The study 
dealt with it, and the statistical significance value (α: 0.05) or 
less was adopted so that the correlations could be considered 
statistically significant.

RESULTS
Sample 
Five hundred forty six  respondents completed the questionnaire. 
Among the 564 study participants, (35%, n: 199) were males vs. 
females (65%, n: 365). Almost all participants had university-
grade education (46.3%, n: 261), and 31.6% (n: 178) had a diploma 
degree, while 125 (22.2%) had low levels of education. More 
than two-thirds of the participants were not smokers (64.2%, 
n: 362), and the remaining were either not smokers (28.9, n: 
163) or previously smokers (6.9%, n: 39). In Table 1, the socio-
demographic information of the participants is described.

Rates of influenza vaccine uptake

In this survey, the total 2018-2019 influenza vaccination rate for 
2018-2019 was 19%. Most participants (81%) reported irregular 
uptake of the vaccine. Most of the respondents did not report 
getting immunizations against influenza. For example, 86% of 
patients with cardiovascular diseases, 85% with diabetes, 71% 
with respiratory diseases, and 76% of patients on chronic steroid 
management did not receive the annual influenza vaccine.

Association of patients’ socio-demographic, lifestyle features, 
and annual influenza vaccine uptakes
The correlations that associate socio-demographic and lifestyle 
features and regular uptake of influenza vaccine are summarized 
in Table 2. There is no significant effect of socio-demographic 
and lifestyle characteristics on the vaccination rate. However, 
patients without health insurance and those with public health 
insurance had a lower level of vaccination compared with 
private ones (p= 0.008). Table 2 displays the socio-demographic 
and lifestyle features and influenza vaccination.

Relationship between chronic disease type and influenza 
vaccination
When detecting the rates of vaccination uptake among 
participants with definite comorbidities, a significant 
association was observed between chronic disease conditions 
and influenza vaccination. Subjects who suffer from respiratory 
diseases were found to have nearly a two-fold rate of periodic 
influenza vaccination compared to people without this situation 
(50% vs. 26.3%, p= 0.001), as shown in Table 3.

Knowledge, attitude and practice of influenza vaccination
Table 4 shows associations between knowledge, attitude, 
and practice of influenza vaccination. Nine of ten factors are 
significantly associated with vaccination. Better knowledge 
about the risk of influenza is linked with a higher regular 
vaccination rate (p= 0.01). When evaluating the reason for 
refusing to take the vaccine, we found that most unvaccinated 
participants did not feel a risk (39%) or were not recommended 
by their physician (32%). When evaluating the vaccine source of 
information, we found that the physicians and the pharmacists 
are accompanied by higher regular vaccination rates. The 
government was shown to play the lowest role in publicizing 
information on the influenza vaccine. On the other hand, the 
majority of participants who were not vaccinated did not have 
information about the vaccine (23%). Table 4 presents the 
knowledge, attitude, and practice of influenza vaccination.

Multivariate analysis and correlations of regular influenza 
vaccination 
The findings presented in Table 5 displayed the variance values   
expressed by (R) and the explanatory variance expressed by (R 
square) in the predicted dependent variable (the use of influenza 
vaccine), note that all17 variables were entered. The regression 

Table 1. Demographic and clinical characteristics of 
respondents (n: 564)

Percentage (%)Frequency (n)Variable

Gender

35%199Male 

65%365Female

Age (years)

32.3%18218-30

17.4%9831-40

21.3%12041-50

29.1%16451-64

Educational level

22.2%125High school or less

31.6%178Diploma 

31.9%180University level

14.4%81Postgraduate 

Smoking status

64.2%362Non-smoker

28.9%163Smoker

6.9%39Previously smoker

Exercise

59.4%335Never

24.6%139Less than twice/week

7.8%442-3 times/week

8.2%46More than 3 times/week
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analysis model and the (Stepwise) method of analysis were 
chosen, which is the most appropriate method to determine 
the factors that explain the most significant possible amount of 

variation in the dependent variable. (Doctor’s advice), this factor 
alone explained (0.161) of the variance, (belief that the vaccine 
is safe) with the previous factor (doctor’s advice) explained 

Table 2. Sociodemographic, lifestyle characteristics, and influenza vaccination

p value
Irregular influenza virus 
vaccination
n: 456 (81%)

Regular influenza virus 
vaccination
n: 108 (19%)

Characteristic

0.223

157 (34%)42 (39%)Male 
Gender

299 (66%)66 (61%)Female 

0.328

141 (31%)41 (38%)18-30 years

Age
78 (17%)20 (19%)31-40 years

103 (23%)17 (16%)41-50 years

134 (29%)30 (28%)51-64 years

0.365

99 (22%)26 (24%)High school or less

Education level
150 (33%)28 (26%)Diploma 

146 (32%)34 (31%)University level

61 (13%)20 (19%)Postgraduate 

0.121

293 (64%)69 (64%)Non-smoker

Smoking status 127 (28%)36 (33%)Smoker 

36 (8%)3 (3%)Previously smoker

0.296

268 (59%)67 (62%)Never 

Exercise
110 (24%)29 (27%)Less than twice/week

36 (8%)8 (7%)2-3 times/week

42 (9%)4 (4%)More than 3 times/week

0.378

122 (27%)34 (31%)Routinely 

Medical visit 302 (66%)64 (60%)When needed

32 (7%)10 (9%)Once/year

Table 3. Chronic disease conditions and influenza vaccination

Characteristic
Regular influenza virus 
vaccination n: 108 (19%)

Irregular influenza virus 
vaccination
n: 456 (81%)

p value

Heart diseases
Yes 18 (14%) 113 (86%)

0.01*
No 90 (21%) 343 (77%)

Respiratory disease
Yes 30 (29%) 74 (71%)

0.03*
No 78 (17%) 382 (83%)

Gastrointestinal disease
Yes 2 (11%) 16 (89%)

0.00*
No 106 (19%) 440 (81%)

Diabetes mellitus
Yes 25 (15%) 144 (85%)

0.01*
No 83 (21%) 312 (79%)

Disease requiring steroids treatment
Yes 8 (24%) 25 (76%)

0.03*
No 100 (19%) 431 (81%)

*Significant at ≤0.05
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(0.200) of the variance (readiness to take the vaccine if you 
are provided with it in the next times). It was explained with the 
previous two factors (doctor’s advice and belief that the vaccine 
is safe) (0.221) from the variance in the dependent variable. 

The remaining variables were excluded from the regression 
equation because they were not good predictors and did not 
explain significant values of the variance.

Table 4. Knowledge, attitude, and practice of influenza vaccination

p value
Irregular influenza virus 
vaccination
n: 456 (81%)

Regular influenza virus 
vaccination n: 108 (19%)

Characteristic

0.00*

148 (32%)37 (34%)
The physician is not 
recommended

What is the reason to refuse taking 
the vaccine?

180 (39%)26 (24%)I don’t feel I have a risk

25 (5%)11 (10%)Vaccine is not effective

21 (5%)19 (18%)Vaccine is expensive

82 (18%)15 (14%)Vaccine is not safe

0.00*

173 (38%)71 (66%)Yes 
The vaccine should be taken at a 
specific time

42 (9%)5 (5%)No

241 (53%)32 (30%)I don’t know

0.01*
350 (77%)94 (87%)Yes

Have medical insurance
106 (23%)14 (13%)No

0.01*

104 (23%)37 (34%)Yes 
Your medical insurance covers the 
price of the influenza vaccine

196 (43%)48 (44%)No

156 (34%)23 (21%)I don’t know

0.00*

200 (44%)81 (75%)Yes
Aware of vaccination needs/
availability

85 (19%)14 (13%)No

171 (38%)13 (12%)I don’t know

0.01*

268 (59%)76 (70%)Yes 
Do you think, presence of chronic 
disease increases the risk of 
influenza?

61 (13%)17 (16%)No

127 (28%)15 (14%)I don’t know

0.00*
87 (19%)70 (65%)YesYour physician advises you about 

vaccine 369 (81%)38 (35%)No

0.00*

104 (23%)10 (9%)Don’t have information 

Source of information about 
influenza vaccine

56 (12%)13 (12%)Family

69 (15%)19 (18%)Pharmacist

63 (14%)42 (39%)Physician

59 (13%)10 (9%)Government

105 (23%)14 (13%)Media

0.00*

227 (50%)96 (89%)YesAre you ready to take vaccine if we 
provide you? 229 (50%)12 (11%)No

0.15

76 (17%)25 (23%)Not safe
What are the reasons to refused to 
take vaccine in case its available?

237 (52%)46 (43%)I think I don’t need it

143 (31%)37 (34%)Not recommended by physician

*Significant at ≤0.05
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DISCUSSION
Diverse opinions and attitudes are present among Jordanian 
adults about influenza vaccination. Our study aimed to measure 
the knowledge, attitude, and practice of adults in Jordan who 
suffer from chronic diseases toward influenza vaccine and the 
readiness of adults to take influenza vaccine. Results of this 
analysis are created for a specific sample of the Jordanian 
population based on the sample size determined to be 
satisfactory by statistical analysis. The findings of this study 
may help with broad immunization tactics in the future.

Rates of influenza vaccine uptake 
Our findings indicated a 19% overall vaccination rate. Because 
our participants completed the questionnaire on their own, 
the reported prevalence of vaccination among Jordanian adult 
subjects may be overstated. A major problem for worldwide 
community health is low immunization rates. Continuous 
research is being conducted across nations to project and apply 
useful treatments for raising the rates of influenza vaccinations. 
Each strategy needed to be more creative to overcome this 
problem, from patient reminders and memory systems to 
posters in doctor clinics tracking vaccination success.24 
Indeed, according to the CDC-sponsored National Internet Flu 
Survey, 48.4% of adults in the United States will be immunized 
against the flu during the 2019-2020 influenza season.11 The 
recommended targets for influenza vaccination in European 
nations are likewise difficult to meet.27 In high-risk groups, 
low vaccination coverage is especially alarming. Patients 
with chronic diseases, e.g. cardiovascular disease, cancer, 
or diabetes, or immunosuppressed states had inadequate 
immunization rates in our study, which ranged from 14% to 
29%. According to the European CDC, immunization rates for 
older adults and people with chronic conditions should reach a 
target of 75% coverage by the 2014-15 winter season.27 

Factors affecting the acceptance of seasonal influenza vaccines
Future immunization campaigns must focus especially on 
populations with low vaccine acceptance. Therefore, it is 
crucial to identify people, who refuse to receive the vaccine or 
are against it. The availability of vaccinations is a significant 
contributing factor. In fact, the majority of unvaccinated patients 
believed the vaccination was pricey and did not have medical 
insurance for the flu shot.

Analysis of patients with chronic illnesses revealed that a 
statistically significant fraction of them were immunized against 

the influenza virus, although a significant number of patients 
were still unvaccinated. Given that influenza vaccination 
has been shown to decrease hospitalization, morbidity, and 
death in both the elderly and chronically ill patients, these 
studies emphasize the need to boost immunization energies 
in the individual, who suffers from chronic disease.3-5 Again, 
immunization has been demonstrated to reduce mortality from 
influenza-related complications and pneumococcal illnesses in 
the elderly by 50% and 80%, respectively.6 Additionally, it has 
been demonstrated that routine vaccinations given to diabetic 
children and adults reduce hospital admissions due to diabetes 
by about 79%.28

Knowledge and attitude toward vaccination
Despite a high level of education among the responders, 
most did not receive an influenza vaccination. Vaccinations 
were administered to 19% of the subjects. These results are 
consistent with those of a previous study conducted in Jordan, 
which showed that 20.4% of the subjects had ever received 
the vaccine.29 The study by Zalloum et al.30 revealed that the 
COVID-19 pandemic did not boost Jordanians’ acceptance of 
vaccination.

According to the study’s findings, 39% of participants do not 
think influenza is a serious problem, while the remaining 
participants have concerns about the vaccine’s safety. These 
results are consistent with a recent survey conducted in 
Jordan, which discovered that 22%, 19.4%, and 18.9% of 
respondents, respectively, did not consider influenza to be a 
threat, had doubts about the vaccine’s effectiveness, and had 
misgivings about the vaccine’s safety.29 Similar hurdles have 
been seen in many places throughout the world; for instance, 
in the United States, one study found that worries about the 
safety and effectiveness of the influenza vaccine were the 
most often cited reasons for vaccination refusal.31 Additional 
research revealed justifications for vaccine refusal, including 
concerns about vaccine-related infections, doubts about its 
effectiveness, and conviction that the vaccine is unnecessary. 
In the UK, where safety concerns and fear of side effects were 
the biggest obstacles to getting the vaccine among competent 
nurses, similar results were also attained in an earlier study.32

Surprisingly, most individuals do not perceive influenza as a 
threat. This belief is risky because there is a greater chance 
of infection, especially from aggressive influenza viruses.33,34 
Although most participants were not yet ready for vaccination, 
they generally had respectable opinions regarding the value 

Table 5. Multivariate analysis: correlates of regular influenza vaccination

p 
value

Standard error of 
prediction 

Adjusted R 
square

R squareRThe predictor

0.00*0.3610.1600.1610.402Physician advise

0.00*0.3530.1980.2000.448
+ Physician advise
Thinks the vaccine is safe

0.00*0.3480.2170.2210.470
Physician advise + thinks the vaccine is safe + readiness to take 
vaccine if we supplied you next time

*Significant at ≤0.05
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of becoming vaccinated against influenza. This is a key notion 
since it would be conceivable to encourage them to receive 
the influenza vaccine to raise Jordan’s coverage rate. Because 
there is a correlation between influenza vaccination rates and 
influenza mortality rates, encouraging these individuals to get 
the vaccine could help reduce influenza mortality in high-risk 
patients.10,22,23,35 In Italy, a study demonstrated that general 
practitioners are the most reliable source of information on the 
yearly influenza vaccination. The current study results display 
that pharmacists and doctors play a poor role in providing 
patients with vaccination information. As a result, campaigns 
should encourage pharmacists and doctors to play an important 
part in spreading the word about the value of influenza 
vaccination, particularly considering the COVID-19 pandemic. In 
addition, the government should make a concerted effort to direct 
citizens to sources of information about influenza vaccines 
and emphasize the importance of doctors and pharmacists in 
educating the public about the vaccine. Campaigns on media to 
provide the public with information related to the importance of 
the influenza vaccine are crucial.

Awareness of the influenza vaccine is not sufficient; 18% of 
unvaccinated participants think that the vaccine is unsafe. 
Consequently, there should be a harder work to be done to 
improve awareness and clarify the picture about the safety 
and efficacy of influenza vaccine. Social media is a platform 
where portion of people acquire vaccine information. Owing to 
the inadequate roles played by pharmacists and doctors, this is 
a genuine reason why some patients experience anxiety after 
receiving vaccinations. In addition, health care professionals 
play a very small part in informing the public about the 
advantages of receiving an influenza vaccination. Physicians 
in Italy are the most reliable source of information regarding 
influenza vaccination, in contrast to the situation in Jordan.

The significance of pharmacists’ and doctors’ roles in 
educating the public about the value of the influenza vaccine 
should be emphasized. Furthermore, because Jordan has no 
national influenza vaccination programs, it is advised to create 
a financed government program for influenza vaccines. 

Source of vaccine information
The primary sources of vaccination information for all 
study participants were their doctors and pharmacies. This 
observation emphasizes the importance of healthcare workers 
in encouraging and reinforcing vaccination faithfulness. Other 
studies found that healthcare practitioners’ instructions for 
routine immunization were favorable predictors of adherence.29,36 

As a result, physicians, pharmacists, and other healthcare 
workers are being asked to establish their understanding of 
the present immunization procedures and recommendations. 
Surprisingly, the government’s function as a foundation of 
information was discovered to be minor in society.

Jordan’s health ministry should be urged to teach the people the 
value of vaccination and to remove obstacles to vaccine access. 
Accepting the influenza vaccine as part of the countrywide 
immunization program, creating awareness operations, and 
assigning general finances to support it are critical stages.

Study limitations
Our study has interesting results; however, it may have 
certain limitations. Contributors self-reported their data as 
in all patient-directed surveys, and vaccination statuses and 
awareness criteria were scored using binary outcomes. The 
time of the study may have also influenced the outcomes, as 
subjects may have been more aware of the importance of the 
influenza vaccine following a coronavirus attack and during 
the winter. The study sample was drawn from social media, 
which may have introduced bias into excluding persons, who 
have difficulty using electronic devices. Despite the limitations 
highlighted, the most essential strength of our study is that 
it was oriented to general adult populations suffering from 
chronic diseases throughout the kingdom and reported on their 
periodic vaccination knowledge, attitudes, and practices.

CONCLUSION
To the best of our knowledge, the current survey is the first to 
document immunization rates between a specified population of 
Jordanian adults with chronic illnesses. The immunization rates for 
seasonal flu were relatively low. Chronic disease patients receive 
subpar vaccinations. The vaccine was considered unnecessary, 
which is the main obstacle to vaccination abstinence. The recent 
findings thus highlight the urgent need to increase public awareness 
of the effectiveness and advantages of seasonal influenza 
vaccination in Jordan. Enhancing immunization possibilities 
requires regular interaction with medical professionals. In 
addition, it is advised that governmental entities and healthcare 
professionals work together to enhance immunization practices 
through professional and public awareness initiatives.

Acknowledgments: The authors would like to express sincere 
thanks to all participants for their valuable contributions to this 
study.

Ethics
Ethics Committee Approval: Ethical approval was obtained from 
Al-Balqa Applied University’s Institutional Review (approval 
date: 26/3/2/213).

Informed Consent: Participants provided electronic informed 
consent to participate in the study.

Peer-review: Externally peer reviewed. 

Authorship Contributions
Concept: O.A.B., Design: O.A.B, I.A.B., Data Collection or 
Processing: O.A.B., E.G., O.A-F., M.A., F.A-T, R.B., Analysis or 
Interpretation: O.A.B, I.A.B., R.B, F.A-T, M.A., Literature Search: 
O.A.B, I.A.B., E.G., Writing: O.A.B., I.B, O.A-F.

Conflict of Interest: No conflict of interest was declared by the 
authors.

Financial Disclosure: The authors declared that this study 
received no financial support.

REFERENCES 
1. World Health Organization. Coronavirus disease (COVID-19) pandemic. 

Available from: https://www.who.int/emergencies/diseases/novel-
coronavirus-2019 



   BDAIR et al. Influenza Vaccination Among Jordanians       317

2. Iuliano AD, Roguski KM, Chang HH, Muscatello DJ, Palekar R, Tempia S, 
Cohen C, Gran JM, Schanzer D, Cowling BJ, Wu P, Kyncl J, Ang LW, Park 
M, Redlberger-Fritz M, Yu H, Espenhain L, Krishnan A, Emukule G, van 
Asten L, Pereira da Silva S, Aungkulanon S, Buchholz U, Widdowson MA, 
Bresee JS; Global Seasonal Influenza-associated Mortality Collaborator 
Network. Estimates of global seasonal influenza-associated respiratory 
mortality: a modelling study. Lancet. 2018;391:1285-1300.

3. Excler JL, Saville M, Berkley S, Kim JH. Vaccine development for 
emerging infectious diseases. Nat Med. 2021;27:591-600. 

4. Ellwanger JH, Veiga ABG, Kaminski VL, Valverde-Villegas JM, Freitas 
AWQ, Chies JAB. Control and prevention of infectious diseases from a 
One Health Perspective. Genet Mol Biol. 2021;44:e20200256.

5. Chevalier-Cottin EP, Ashbaugh H, Brooke N, Gavazzi G, Santillana M, 
Burlet N, Tin Tin Htar M. Communicating benefits from vaccines beyond 
preventing infectious diseases. Infect Dis Ther. 2020;9:467-480.

6. Kamal KM, Madhavan SS, Amonkar MM. Determinants of adult influenza 
and pneumonia immunization rates. J Am Pharm Assoc (2003). 
2003;43:403-411.

7. Behrouzi B, Araujo Campoverde MV, Liang K, Talbot HK, Bogoch II, 
McGeer A, Fröbert O, Loeb M, Vardeny O, Solomon SD, Udell JA. 
Influenza vaccination to reduce cardiovascular morbidity and mortality in 
patients with COVID-19: JACC state-of-the-art review. J Am Coll Cardiol. 
2020;76:1777-1794.

8. Chow EJ, Doyle JD, Uyeki TM. Influenza virus-related critical illness: 
prevention, diagnosis, treatment. Crit Care. 2019;23:214.

9. 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;36:442-452. 

10. Abubakar A, Melhem N, Malik M, Dbaibo G, Khan WM, Zaraket H. 
Seasonal influenza vaccination policies in the Eastern Mediterranean 
Region: current status and the way forward. Vaccine. 2019;37:1601-1607.

11. National Early Season Flu Vaccination Coverage, United States, 
November 2019. Available from: http://www.cdc.gov/flu/fluvaxview/nifs-
estimates-nov2019.htm 

12. Cui J, Li F, Shi ZL. Origin and evolution of pathogenic coronaviruses. Nat 
Rev Microbiol. 2019;17:181-192. 

13. Li H, Liu SM, Yu XH, Tang SL, Tang CK. Coronavirus disease 2019 
(COVID-19): current status and future perspectives. Int J Antimicrob 
Agents. 2020;55:105951. 

14. World Health Organization (WHO). (2020). Coronavirus disease 2019 
(COVID-19): situation report, 52. World Health Organization. 

15. Jordan Ministry of Health, COVID-19 statistical report. Available from: 
https://corona.moh.gov.jo/en

16. World health organization (WHO). Coronavirus disease (COVID-19): 
similarities and differences with influenza. 2020. 

17. Wu Z, McGoogan JM. Characteristics of and important lessons from the 
coronavirus disease 2019 (COVID-19) outbreak in china: summary of a 
report of 72 314 cases from the chinese center for disease control and 
prevention. JAMA. 2020;323:1239-1242.

18. Weiss P, Murdoch DR. Clinical course and mortality risk of severe 
COVID-19. Lancet. 2020;395:1014-1015. 

19. Blecker S, Jones SA, Petrilli CM, Admon AJ, Weerahandi H, Francois F, 
Horwitz LI. Hospitalizations for chronic disease and acute conditions in 
the time of COVID-19. JAMA Intern Med. 2021;181:269-271.

20. Candelli M, Pignataro G, Torelli E, Gullì A, Nista EC, Petrucci M, Saviano A, 
Marchesini D, Covino M, Ojetti V, Antonelli M, Gasbarrini A, Franceschi F. 
Effect of influenza vaccine on COVID-19 mortality: a retrospective study. 
Intern Emerg Med. 2021;16:1849-1855. 

21. Su W, Wang H, Sun C, Li N, Guo X, Song Q, Liang Q, Liang M, Ding X, Sun 
Y. The association between previous influenza vaccination and COVID-19 
infection risk and severity: a systematic review and meta-analysis. Am J 
Prev Med. 2022;63:121-130.

22. Zeynali Bujani M, Behnampour M, Rahimi N, Safari T, Khazaei Feizabad 
A, Hossein Sarbazi A, Baniasadi M, Rezaei N, Ansari Moghaddam A. 
The effect of influenza vaccination on COVID-19 morbidity, severity 
and mortality: systematic review and meta-analysis. Malays J Med Sci. 
2021;28:20-31. 

23. Marín-Hernández D, Schwartz RE, Nixon DF. Epidemiological evidence 
for association between higher influenza vaccine uptake in the elderly 
and lower COVID-19 deaths in Italy. J Med Virol. 2021;93:64-65.

24. Wilcox CR, Islam N, Dambha-Miller H. Association between influenza 
vaccination and hospitalisation or all-cause mortality in people 
with COVID-19: a retrospective cohort study. BMJ Open Respir Res. 
2021;8:e000857. 

25. Assaf AM, Hammad EA, Haddadin RN. Influenza vaccination coverage 
rates, knowledge, attitudes, and beliefs in Jordan: a comprehensive 
study. Viral Immunol. 2016;29:516-525.

26. Masadeh MM, Alzoubi KH, Al-Azzam SI, Al-Agedi HS, Abu Rashid BE, 
Mukattash TL. Public awareness regarding children vaccination in 
Jordan. Hum Vaccin Immunother. 2014;10:1762-1766.

27. European Centre for Disease Prevention and Control. Implementation 
of the Council Recommendation on Seasonal Influenza Vaccination 
(2009/1019/EU). ECDC: Stockholm, Sweden, 2014. Available from: http://
ecdc.europa.eu/en/publications/Publications/Implementation-seasonal-
influenza-vaccinationCouncil-Recommendation-Jan-2014.pdf

28. Colquhoun AJ, Nicholson KG, Botha JL, Raymond NT. Effectiveness 
of influenza vaccine in reducing hospital admissions in people with 
diabetes. Epidemiol Infect. 1997;119:335-341. 

29. Abu-Rish EY, Elayeh ER, Mousa LA, Butanji YK, Albsoul-Younes AM. 
Knowledge, awareness and practices towards seasonal influenza and its 
vaccine: implications for future vaccination campaigns in Jordan. Fam 
Pract. 2016;33:690-697. 

30. Zalloum WA, Elayeh ER, Ali BAH, Zalloum N. Perception, knowledge 
and attitude towards influenza vaccine during COVID-19 pandemic in 
Jordanian population. Eur J Integr Med. 2022;49:102100. 

31. Malosh R, Ohmit SE, Petrie JG, Thompson MG, Aiello AE, Monto AS. 
Factors associated with influenza vaccine receipt in community dwelling 
adults and their children. Vaccine. 2014;32:1841-1847.

32.  Zhang J, While AE, Norman IJ. Seasonal influenza vaccination 
knowledge, risk perception, health beliefs and vaccination behaviours of 
nurses. Epidemiol Infect. 2012;140:1569-1577.

33. Bailey ES, Choi JY, Fieldhouse JK, Borkenhagen LK, Zemke J, Zhang D, 
Gray GC. The continual threat of influenza virus infections at the human-
animal interface: what is new from a one health perspective? Evol Med 
Public Health. 2018;2018:192-198.

34. Goh LG, Cheong PY. The pandemic influenza threat: a review from the 
primary care perspective. Prim Care Respir J. 2006;15:222-227. 

35. Zanettini C, Omar M, Dinalankara W, Imada EL, Colantuoni E, Parmigiani 
G, Marchionni L. Influenza vaccination and COVID-19 mortality in the 
USA: an ecological study. Vaccines (Basel). 2021;9:427.

36. Awad S, Abdo N, Yusef D, Jawarneh A, Babaa A, Alwady D, Al-Bawayeh 
H, Kasrawi I, Amaireh M, Obeidat M, Bany Amer N, Alonze S. Knowledge, 
attitudes and practices related to influenza illness and vaccination in 
children: role of awareness campaigns in changing parents’ attitudes 
toward influenza vaccination in Jordan. Vaccine. 2019;37:3303-3309.


