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Background: Seasonal Influenza is a major cause of morbidity and mortality 
worldwide. Despite the well-established preventive role of the influenza 
vaccine particularly for patients at high risk, influenza vaccine uptake remains 
suboptimal. In Jordan, data on the influenza vaccine uptake among adults with 
chronic diseases at high risk of influenza complications is still lacking.

Methods: A cross-sectional study was conducted to assess influenza vaccine 
knowledge, attitudes, uptake, and barriers among adults with selected chronic 
disease in Jordan. Data was collected via a structured questionnaire based on 
the health belief model (HBM). The face-to-face interviews were conducted 
between February and June 2023 at multiple healthcare centers and hospitals 
are representative sites of Jordan.

Results: A total of 786 participants completed the study questionnaire with a 
mean age of 50.04 ± 15.9 years. There was a low uptake rate of influenza vaccine 
(10.4%) during the 2022/2023 season, while around one third of participants 
(32.7%) reported history of been ever vaccinated against influenza. This study 
identified different predictors of influenza vaccine uptake such as advice from 
the healthcare professional, history of complications from influenza, availability 
of free influenza vaccine and awareness about the vaccine availability. Worry 
about the vaccine safety was one of the important detected barriers.

Conclusion: Similar to the global trend, particularly in developing countries, 
the influenza vaccine uptake rate is low among adults with different high-
risk illnesses in Jordan. Results of the study provided baseline data for future 
interventions to improve the uptake rates of influenza vaccines in Jordan.

KEYWORDS

influenza vaccines, chronic diseases, uptake, barriers, attitudes, Jordan

OPEN ACCESS

EDITED BY

Jun Chen,  
Fudan University, China

REVIEWED BY

Abdallah Al-Ani,  
King Hussein Cancer Center, Jordan
Luis Alberto Chihuantito Abal,  
Andean University of Cusco, Peru

*CORRESPONDENCE

Munir Abu-Helalah  
 m.abu-helalah@ju.edu.jo

RECEIVED 31 March 2025
ACCEPTED 02 June 2025
PUBLISHED 17 June 2025

CITATION

 Abu-Helalah M, Gharibeh T,  Al-Hanaktah M, 
Khatatbeh I, Batarseh F, Asfour A, Okkeh O, 
Dalal A, Alhendi A and Ababneh H (2025) 
Knowledge, attitudes, barriers and uptake rate 
of influenza virus vaccine among adults with 
chronic diseases in Jordan: a multicentric 
cross-sectional study.
Front. Public Health 13:1603482.
doi: 10.3389/fpubh.2025.1603482

COPYRIGHT

© 2025 Abu-Helalah, Gharibeh, Al-Hanaktah, 
Khatatbeh, Batarseh, Asfour, Okkeh, Dalal, 
Alhendi and Ababneh. This is an open-access 
article distributed under the terms of the 
Creative Commons Attribution License 
(CC BY). The use, distribution or reproduction 
in other forums is permitted, provided the 
original author(s) and the copyright owner(s) 
are credited and that the original publication 
in this journal is cited, in accordance with 
accepted academic practice. No use, 
distribution or reproduction is permitted 
which does not comply with these terms.

TYPE Original Research
PUBLISHED 17 June 2025
DOI 10.3389/fpubh.2025.1603482

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2025.1603482&domain=pdf&date_stamp=2025-06-17
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1603482/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1603482/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1603482/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1603482/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1603482/full
mailto:m.abu-helalah@ju.edu.jo
https://doi.org/10.3389/fpubh.2025.1603482
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2025.1603482


Abu-Helalah et al. 10.3389/fpubh.2025.1603482

Frontiers in Public Health 02 frontiersin.org

Introduction

Seasonal Influenza is a major cause of morbidity and mortality 
worldwide as the number of severe cases reach up to 5 million cases 
along with half a million deaths annually (1). Furthermore, seasonal 
influenza epidemics significant impacts the degree of control of 
chronic illnesses particularly for those at a higher risk of influenza 
complications (2, 3). Patients with chronic cardiac and respiratory 
diseases, diabetic patients, patients with primary or secondary 
immune deficiency are at higher risk of complications from influenza 
infections when compared with patients free of these illness and 
matched for age. Influenza vaccine has been shown to reduce the 
morbidity and mortality for these high risk groups through decreasing 
complications, hospitalizations and intensive care unit admissions (4).

Despite the well-established preventive role of the influenza 
vaccine particularly for patients at high risk, influenza vaccine uptake 
remains suboptimal among adults with chronic diseases worldwide. 
A study from Italy attributed the low vaccination rates in this high-risk 
patients to knowledge gaps, misconceptions and negative attitudes 
toward vaccines (5). Similarly, in Korea, despite the vaccination 
campaigns targeting adults aged ≥50 with chronic diseases, the 
influenza vaccine uptake rates remain below target levels. A recent 
study from Jazan, Saudia Arabia revealed a low uptake of influenza 
vaccine uptake among 249 participants with a chronic disease. Only 
103 (41.4%) ever received the influenza vaccine and only 43 (17.3%) 
of them received the vaccine annually (6).

HBM is a well-established behavioral model for predicting 
vaccines uptake and attitudes toward vaccines (7–11). Other models 
that have been used to assess the vaccine uptake and its predictors 
such as the Theory of Planner Behavior (12), Protection Motivation 
Theory (13), and the Social Cognitive Theory (14). Limited research 
has been conducted on influenza vaccine uptake among adults with 
chronic diseases in the Middle East and North African region where 
vaccination coverage rates are expected to be similarly low (15). In 
Jordan, the uptake rates of influenza vaccine among selected high risk 
groups have been studied (16, 17); however, data on the uptake rates 
of adults with chronic diseases at high risk of influenza complications 
is still lacking.

Methodology

Study design

A cross-sectional study was conducted to assess influenza vaccine 
knowledge, attitudes, uptake and barriers among adults with selected 
chronic diseases in Jordan. Data was collected through face-to-face 
interviews utilizing a structured questionnaire at multiple healthcare 
centers and hospitals. The study was conducted in Amman, the capital 
of Jordan which represents the central region; Zarqa city, central 
region; Irbid, northern region and Karak, southern region.

Eligibility criteria

 • The inclusion criteria was based on recruitment of Jordanian 
nationals, aged 18 or older, living permanently in the study area 

and have been diagnosed with for more than 12 months with 
diabetes, chronic respiratory and/or cardiovascular diseases 
(CVDs), rheumatological disorder on regular high dose steroid 
or on immune suppressants, a primary immune deficiency or 
suffering from a disease and leading to secondary immune 
deficiency. Selection was based on the WHO recommendations 
for chronic diseases at high risk of influenza complications (18). 
On the other hand, participants not living permanently in study 
areas or participants with contraindications to influenza vaccine 
were excluded from the study. Subjects were excluded in the 
reported that influenza vaccine is contraindicated such as history 
of severe allergic reaction (e.g., anaphylaxis) to any component 
of the vaccine (other than egg), or to a previous dose of any 
influenza vaccine (any egg-based IIV, ccIIV, RIV, or LAIV of 
any valency).

Study sites

Participants were recruited from:

 1. Al Bashir Hospitals, Amman, Jordan
 2. Princess Rahma Hospital for Pediatrics, Irbid
 3. Princess Basma Hospital, Irbid
 4. Princess Badiea Hospital for Obstetrics and Gynecology, Irbid
 5. Zarqa Governmental Hospital
 6. Karak Governmental Hospital
 7. Comprehensive healthcare centers from study areas: Amman 

comprehensive healthcare centers, New Zarqa Comprehensive 
Center, Karak Comprehensive Center, Irbid Comprehensive  
Center.

Sampling technique: A multistage sampling technique was utilized 
to ensure probability sampling. Sample size was distributed on the 
above centers according to the expected number of eligible 
participants at each center. Participants were recruited on different 
times and days including Saturday, a weekend day in Jordan, to avoid 
convenient sampling.

Study tool

A structured questionnaire was specifically developed for the 
purpose of this study. The questionnaire was developed based on 
validated questionnaires that then were translated into Arabic through 
a backward-forward translation process conducted by public health 
experts (7–11). Internal consistency was assessed during the pilot 
phase. It provided an acceptable threshold and met the minimum 
cut-off of 0.60 and above. Cronbach’s Alpha ranged between 0.76 
and 0.87.

The first section captured demographic data, medical and drug 
history, and socioeconomic factors. The second part of the 
questionnaire, on the other hand, covered influenza vaccine uptake 
and vaccine knowledge. The last part consisted of close-ended 
questions organized into key areas based on the Health Belief Model 
(HBM) addressing the perceived susceptibility, severity, benefits and 
barriers to influenza vaccination (7–11).
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Health belief model framework

The HBM has been used to facilitate the assessment of 
perceptions and attitudes of patients toward influenza vaccination 
(7–11). The following components of HBM were utilized in the study: 
the patient’s perceived risk of getting influenza (perceived 
susceptibility), the belief of the resulting consequences of influenza 
infections (perceived severity), the potential positive benefits of 
influenza vaccine (perceived benefits), the perceived barriers to 
influenza vaccine, vaccine availability, exposure to factors which 
prompt action (cues to action) and modifying variables (a 
person’s characteristics).

According to the HBM, patients’ readiness to take action (to get 
vaccinated) depends on the following beliefs or conditions: Their 
susceptibility to influenza, seriousness of the threat of influenza to 
their health, the benefits and risks of influenza vaccine, the benefits of 
taking the vaccine outweighing the risks, confidence in taking the 
vaccination safely and cues-to-action present to motivate vaccination.

Questionnaire development and pilot 
testing

To ensure clarity, acceptability and relevance, the questionnaire 
was piloted on 30 patients within the study areas. These pilot 
interviews helped refine the questionnaire’s format and content for 
clarity, length and participants’ comprehension. The final version 
incorporated close-ended questions that were organized into key areas 
based on the HBM including perceived susceptibility, severity, benefits 
and barriers to influenza vaccination.

Data collection

Data were collected between February and June 2023 for the 
2022/2023 season vaccine uptake, noting that the vaccine is 
recommended in Jordan in October annually and is given until early 
December 2022.

A group of senior medical students and internship doctors trained 
on the study protocol and questionnaire assisted in recruiting the 
targeted representative sample from study sites through face-to-face 
interviews. They explained the study objectives and components of the 
questionnaire to eligible subjects. Upon consenting study participants, 
data was collected through face-to-face interview.

If the patient was unable to provide written consent, a family 
member signed the consent form on his/her behalf. If no one is 
available, an independent healthcare staff signed on behalf of the study 
participants. Study coordinators clearly stated that the decision about 
participation in the study will not affect the care given. Data collection 
was scheduled across varied hours and days to maximize 
representation of the sample.

Sample size calculation

There are 6′415’185 adults aged above 18 years in Jordan (19). 
Data shows that chronic illnesses are common in Jordan with rates 
reaching 34% for type two diabetes (19, 20).

Based on Mullan formula, a confidence limit of 99%, a population 
sample of 50% and a sampling error of 5% the number of samples 
required has been calculated as 664. A Sample of 786 was collected to 
allow for comparison in attitudes, knowledge and perceptions between 
patients who received influenza vaccine with patients who did not (21).

Statistical analysis

SPSS software version 28.0 was used to analyze the data. 
Categorical variables were summarized using descriptive statistics 
such as frequencies and percentages. Chi-square was performed to 
examine the relationship between baseline characteristics, vaccination, 
and level of knowledge. Binary logistic regression by backward 
stepwise was performed to determine the predictors of vaccination for 
the 2022–2023 season and predictors of lifetime influenza vaccination. 
The independent variables were sociodemographic factors and 
perceived susceptibility factors, perceived severity, perceived benefits, 
cues to action, and personal health factors. According to the lifetime 
influenza vaccination model, the Hosmer-Lemeshow test showed a 
good model fit (χ2 = 9.245, df = 8, p = 0.322), thereby confirming that 
the model was a good reflection of the data. For the vaccination model 
of the current season, the Hosmer-Lemeshow test indicated perfect fit 
(χ2 = 2.853, df = 8, p = 0.943). Robustness tests involved dropping 
borderline significant variables, sample splitting by gender, and stricter 
inclusion and exclusion criteria for variables. The findings were 
replicated in all of the robustness tests, where important predictors, 
including perceived risk to influenza, concern regarding side effects of 
vaccines, health professional advice, access to sufficient safety 
information, and immune response-affecting medical conditions (e.g., 
corticosteroid administration), were shown consistently to 
be significant. Additionally, the outcome of the Hosmer-Lemeshow 
test across all of the tests always revealed a proper fit for the model (all 
p > 0.05), thereby reinforcing the validity and stability of the findings.

Results

Demographic characteristics

A total of 786 participants were enrolled in the study, of which 54% 
were recruited through comprehensive primary healthcare centers and 
46% through outpatients’ clinics at the selected hospitals. The mean age 
of study participants was 50.04 ± 15.9 years. In terms of jobs, 198 (25.2%) 
had full-time jobs while 54 (6.9%) had part-time jobs, 188 (23.9%) were 
retired and the remaining majority 346 (44.0%) were unemployed. The 
majority of participants lived in the city (79.1%) and the remaining 
20.9% lived in a village. As far as education is concerned, 43.9% of 
participants have attained an educational level of high school or below 
while the remaining participants have had higher levels of education.

Vaccination status with professional and 
demographic characteristics

Among the 786 participants who took part in the study, 82 (10.4%) 
received influenza vaccine during the season of 2022/2023 while around 
one third of participants (32.7%) reported history of ever been vaccinated 
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against influenza. Several characteristics were substantially associated 
with vaccination status for the 2022/2023 season. Male participants had 
higher vaccination rates than female participants for both; ever (39.5% 
vs. 27.4%, p < 0.001) and during the season of data collection (13.4% vs. 
8.1%, p = 0.017). Participants with higher educational levels also had 
higher rates of ever receiving the influenza vaccine (p < 0.001). Finally, 
higher family income was a significant determinant of whether 
participants had ever received the influenza vaccine (p = 0.007; Table 1).

Medical history of participants by 
vaccination status

The most commonly reported disease by the study participants was 
cardiovascular disease (CVD; 58.3%) followed by Diabetes Mellitus 
(DM) which was reported by 38.2% of the participants (31.7% type II 
DM and 6.5% with type I DM). Rheumatological conditions on high 
dose corticosteroid or immune suppressants came next, it was reported 
by 27.7% of the study participants. Chronic Obstructive Pulmonary 
Disease and bronchial asthma contributed to 25.8% of the participants.

Participants with CVDs were less likely to have ever received the 
flu vaccine compared to those without CVDs (29.7% vs. 36.9%, 
p = 0.034). The same trend was observed for receiving the influenza 
vaccine during 2022/2023 season (8.1% and 13.7, respectively, 
p = 0.011). On the contrary, individuals with respiratory diseases had 
a significantly higher rate of ever been vaccinated compared to those 
with no respiratory diseases (43.3% vs. 29.0%, p < 0.001). However, 
when comparing the uptake rate for that season, these differences 
became small and insignificant (12.8% vs. 9.6%, p = 0.199). There were 
no statistically significant differences in the uptake of influenza 
vaccine with history of DM, rheumatological disorders or immune 
deficiencies (Table  2). Previous hospitalization due to influenza 
complications was significantly associated with higher vaccination 
rates for both ever been vaccinated (45.2% vs. 31.2%, p = 0.010) and 
for the 2022–2023 season uptake (22.6% vs. 9.0%, p < 0.001; Table 2).

Perceived susceptibility and severity of 
influenza and vaccination status

Table 3 shows the effect of perceived susceptibility and severity of 
influenza on vaccination status. The perception of increased 
susceptibility and severity was associated with increased vaccination 
rates. When compared with other participants, people who felt they 
are more susceptible to catching the flu compared to other people had 
higher vaccination rates during both 2022–2023 season (17.7% vs. 
7.3%, p < 0.001) and for reporting ever been vaccinated (44.6% vs. 
27.2%, respectively, p < 0.001). The same trend was also seen with 
those who felt at risk without the influenza vaccine (p < 0.001) and for 
those who felt that getting the flu puts them at increased risk of serious 
complications (p < 0.001).

Perceived benefits vs. barriers to influenza 
vaccination

When evaluating the association between perceived benefits and 
vaccination status (Table 4), several factors significantly influenced 

vaccination rates. Participants who reported a reduced worry about 
contracting influenza if vaccinated believed in the vaccine’s benefits 
and those who recognized its role in reducing the spread of infection 
had statistically significant higher lifetime influenza vaccination rates 
and higher influenza vaccine uptake during the season of 2022–2023 
(p < 0.05 for all variables).

On the other hand, a range of perceived barriers was 
associated with lower vaccination rates with varying levels of 
significance. These barriers include concerns about side effects, a 
general dislike of vaccines, the belief that the vaccine could cause 
influenza and apprehension regarding unknown aspects of the 
vaccine. Additional barriers such as knowing someone who had a 
negative experience with the vaccine, lack of encouragement from 
the family, friends, or coworkers, difficulty scheduling 
appointments, time constraints, vaccine cost, lack of insurance 
coverage, limited availability, the belief that the vaccine is unsafe 
and fear or dislike of needles have been included 
(Supplementary Table 1).

Among the unvaccinated participants, the most commonly 
endorsed barrier to vaccination was concern about insufficient 
knowledge on the flu vaccine (n = 318, p < 0.001) followed by a 
general dislike of vaccinations (n = 296, p < 0.001). Interestingly, the 
statement most frequently disagreed with by unvaccinated participants 
was, “Someone I know had a bad experience with the flu vaccine” 
(n = 343, p = 0.005; Supplementary Table 1).

The association between perceived cues to 
action and vaccination status

Supplementary Table 2 highlights the association between cues to 
action and vaccination status. A recommendation from a healthcare 
professional was the most influential factor with 76.5% of participants 
(n = 601) agreeing that it is important for making the right decision 
regarding the vaccine. This was significantly associated with both 
having ever been vaccinated (p < 0.001) and been vaccinated during 
the data collection season (p = 0.003).

Additionally, trust in vaccination guidelines and the desire for 
comprehensive information about the vaccine were significant factors 
influencing vaccination rates (p < 0.001). While the availability of the 
vaccine free of charge was also significant (p < 0.001) where half of the 
participants agreed that it was an encouraging factor 
(Supplementary Table 2).

Effect of information and its sources on 
vaccination rates

As shown in Supplementary Table 3, any source of information 
had a significant effect on vaccination rates among participants 
(p < 0.001). Interestingly, when asked about various sources of 
information regarding the influenza vaccine, friends, relatives, and 
colleagues were the most frequently cited with 55.1% (n = 434) of 
participants reporting “yes.” This was followed by doctors where 48.0% 
(n = 377) reported that they received information from this source.

Finally, about two thirds of participants (63.2%, n = 497) reported 
feeling that they did not have enough information about the safety and 
side effects of the flu vaccine (p < 0.001; Supplementary Table 3).
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TABLE 1 Baseline characteristics and of participants by vaccination status.

Baseline 
characteristics

Raw total Vaccination status

Have you ever had the flu vaccine 
before?

Have you had the flu vaccine during 
this year?

Yes No Yes No

N % N % N % N % N %

Age

 <40 182 23.2 60 33.0 122 67.0 22 12.1 160 87.9

 40–65 493 62.7 165 33.5 328 66.5 53 10.8 440 89.2

 >65 111 14.1 32 28.8 79 71.2 7 6.3 104 93.7

p-value 0.640 0.271

Mean Age 50.04 ± 15.9

Gender

 Male 344 43.8 136 39.5 208 60.5 46 13.4 298 86.6

 Female 442 56.2 121 27.4 321 72.6 36 8.1 406 91.9

p-value <0.001 0.017

Residence (1)

 Amman 384 48.9 124 32.3 260 67.7 35 9.1 349 90.9

 Irbid 147 18.7 52 35.4 95 64.6 16 10.9 131 89.1

 Karak 172 21.9 60 34.9 112 65.1 23 13.4 149 86.6

 Tafeeleh 3 0.4 0 0.0 3 100.0 0 0.0 3 100.0

 Zarqa 80 10.2 21 26.3 59 73.8 8 10.0 72 90.0

p-value 0.427 0.609

Residence (2)

 City 622 79.1 203 32.6 419 67.4 62 10.0 560 90.0

 Village 164 20.9 54 32.9 110 67.1 20 12.2 144 87.8

p-value 0.944 0.407

Education

 Uneducated 32 4.1 6 18.8 26 81.3 3 9.4 29 90.6

  Primary school (until 

10th grade)
141 18 33 23.4 108 76.6 14 9.9 127 90.1

  High school (11 to 

12th grades)
171 21.8 47 27.5 124 72.5 12 7.0 159 93.0

 Diploma 149 19.0 43 28.9 106 71.1 12 8.1 137 91.9

 BA 249 31.7 108 43.4 141 56.6 35 14.1 214 85.9

 Master’s/Phd 44 5.6 20 45.5 24 54.5 6 13.6 38 86.4

p-value <0.001 0.235

Job

 Full-time job 198 25.2 72 36.4 126 63.6 21 10.6 177 89.4

 Part-time job 54 6.9 24 44.4 30 55.6 11 20.4 43 79.6

 Retired 188 23.9 72 38.3 116 61.7 23 12.2 165 87.8

 Unemployed 346 44.0 89 25.7 257 74.3 27 7.8 319 92.2

p-value 0.002 0.030

Family Income

 less than 500 359 45.7 95 26.5 264 73.5 32 8.9 327 91.1

 500–1,000 285 36.3 105 36.8 180 63.2 28 9.8 257 90.2

(Continued)
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Factors affecting the probability of 
participants getting the influenza vaccine

The logistic regression analysis in Table  5A identified key 
predictors for receiving the influenza vaccine during the 2022–2023 
season. Having private health insurance significantly increased the 
likelihood of vaccination (p = 0.037). Perceived risk without the 
vaccine more than doubled vaccination rates (p < 0.001), conversely, 
worry about side effects almost halved vaccination rates (p < 0.001). 
Time constraints were another significant barrier; participants who 
reported being too busy have decreased odds of vaccination 
(OR = 0.615, p = 0.011). Advice from doctors had a strong positive 
influence of more than doubling the vaccination rates (OR = 2.587, 
p = 0.003). Finally, having adequate information about the safety 
and side effects of the vaccine was the most impactful factor; more 
than tripling the odds of vaccination (OR = 3.016, p < 0.001; 
Table 5A).

Regression analysis was repeated for predictors of “having ever 
received the influenza vaccine,” as shown in Supplementary  
Table 5B. Perceived risk without the vaccine increased the odds of 
vaccination by 1.508 times (p = 0.001), similarly, perceiving a risk of 
serious complications from the flu raised the likelihood of vaccination 
by 1.403 times (p = 0.004).

Concerns about vaccine side effects significantly reduced the odds 
of vaccination (OR = 0.653, p < 0.001), as did the fear of needles 
(OR = 0.591, p < 0.001) and the lack of time to get vaccinated 
(OR = 0.725, p = 0.012; Table 5B).

Receiving adequate information about the vaccine significantly 
increased the vaccination rates (OR = 1.332, p = 0.033). Advice from 
a doctor (OR = 1.67, p = 0.019) or a pharmacist (OR = 2.20, p < 0.001) 
also strongly predicted vaccine uptake. Having sufficient information 
about the vaccine’s safety and side effects was also another key 
predictor (OR = 1.747, p = 0.012). Hearing about the flu vaccine 
before the study was the strongest factor to increase vaccination odds 
by more than sixfold (OR = 6.222, p < 0.001; Table 5B).

Discussion

This study showed that the influenza vaccine uptake was 
significantly low in Jordan among adult patients at high risk of 
influenza complications. The reported rates of 10.4% during 2022–
2023 season and 32.7% reported history of ever been vaccinated 
against influenza is aligned with the reported global trend of low 
vaccination rate among patients with chronic disease (5, 6, 16, 22–24). 
In one Jordanian study that survey older adults subjects above 65 years 
old, data showed a vaccination rate of only 1.2% (17). Gender disparity 
in vaccine uptake was observed where males were more likely to get 
vaccinated. A similar report from Saudi Arabia indicated that being a 
male increased the odds of vaccination by 73% (OR 1.73) (25). This 
reproducible finding can be explained by the fact that higher vaccine 
side effects occur in females (26, 27).

Similar to previous studies, socioeconomic factors are important 
predictors of the influenza vaccine uptake. Higher level of education 
and income and residence in urban area were among the factors that 
predict higher vaccination rates (28, 29). These findings underscore 
the importance of implementing organized strategies to improve 
vaccination coverage among low-income and rural populations.

Understandably, patients who were previously hospitalized 
because of influenza have a higher vaccination rate. A global 
assessment of the predictors of influenza vaccine uptake through a 
meta-analysis of 522 studies from 68 countries/region revealed that 
the perceived risk is one of the important predictors of influenza 
vaccine uptake, along with some disparities in the uptake rates 
between developed and developing countries. A free national or 
regional vaccination policy, perception of influenza vaccine efficacy 
and disease severity, a recommendation from healthcare workers and 
having a history of influenza vaccination were positive predictors of 
vaccine uptake (p < 0.01) (29).

A high complication rate from influenza infections has been 
reported in patients with cardiovascular disease (CVD) which is 
among the most common conditions observed in adults 

TABLE 1 (Continued)

Baseline 
characteristics

Raw total Vaccination status

Have you ever had the flu vaccine 
before?

Have you had the flu vaccine during 
this year?

Yes No Yes No

N % N % N % N % N %

 1,000–2000 91 11.6 36 39.6 55 60.4 12 13.2 79 86.8

 51 6.5 21 41.2 30 58.8 10 19.6 41 80.4

p-value 0.007 0.096

Health Insurance

 No health insurance 104 13.2 32 30.8 72 69.2 3 2.9 101 97.1

 MOH 430 54.7 128 29.8 302 70.2 43 10.0 387 90.0

 Private 76 9.7 34 44.7 42 55.3 18 23.7 58 76.3

 RMS 129 16.4 48 37.2 81 62.8 16 12.4 113 87.6

  Other non-private 

health insurance

47 6.0 15 31.9 32 68.1 2 4.3 45 95.7

p-value 0.089 <0.001
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hospitalized due to influenza (30). Despite this, influenza 
vaccination rates remain low in this population group. Vaccination 
coverage varies significantly; for example, the PARADIGM-HF 
trial reported a vaccination rate of 21% in patients with heart 

failure, (31) while another study observed a 45% rate among 
patients with ischemic heart disease (32). In our survey, 29.7% of 
patients with cardiovascular disease reported receiving an 
influenza vaccine.

TABLE 2 Medical history of participants by vaccination status.

Medical 
history

Raw total Vaccination status

Have you ever had the flu vaccine 
before?

Have you had the flu vaccine during 
this year?

Yes No Yes No

N % N % N % N % N %

Do you have any cardiovascular diseases?

 Yes 458 58.3 136 29.7 322 70.3 37 8.1 421 91.9

 No 328 41.7 121 36.9 207 63.1 45 13.7 283 86.3

p-value 0.034 0.011

Do you have any respiratory diseases?

 Yes 203 25.8 88 43.3 115 56.7 26 12.8 177 87.2

 No 583 74.2 169 29.0 414 71.0 56 9.6 527 90.4

p-value <0.001 0.199

Do you have Diabetes?

 DM Type 1 51 6.5 17 33.3 34 66.7 6 11.8 45 88.2

 DM Type 2 249 31.7 75 30.1 174 69.9 20 8.0 229 92.0

 No 486 61.8 165 34.0 321 66.0 56 11.5 430 88.5

p-value 0.575 0.325

Do you have any rheumatological diseases taking steroids or immune suppressants regularly?

 Yes 218 27.7 75 34.4 143 65.6 22 10.1 196 89.9

 No 568 72.3 182 32.0 386 68.0 60 10.6 508 89.4

p-value 0.528 0.846

Do you suffer from diseases that affect immunity?

 Yes 156 19.8 47 30.1 109 69.9 17 10.9 139 89.1

 No 630 80.2 210 33.3 420 66.7 65 10.3 565 89.7

p-value 0.445 0.823

Do you take medications regularly?

 Yes 564 71.8 188 33.3 376 66.7 58 10.3 506 89.7

 No 222 28.2 69 31.1 153 68.9 24 10.8 198 89.2

p-value 0.545 0.828

Have you heard about the flu vaccine before?

 Yes 681 86.6 251 36.9 430 63.1 78 11.5 603 88.5

 No 105 13.4 6 5.7 99 94.3 4 3.8 101 96.2

p-value <0.001 0.017

Do you get the flu frequently?

 Yes 172 21.9 72 41.9 100 58.1 28 16.3 144 83.7

 No 614 78.1 185 30.1 429 69.9 54 8.8 560 91.2

p-value 0.004 0.005

Have you been hospitalized previously due to flu complications?

 Yes 84 10.7 38 45.2 46 54.8 19 22.6 65 77.4

 No 702 89.3 219 31.2 483 68.8 63 9.0 639 91.0

p-value 0.010 <0.001
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For patients with respiratory diseases, 43% reported receiving 
vaccination during the season surveyed indicating a rate higher than 
the previously reported (33–35) but still falls below the target 
recommended by the World Health Organization (WHO). Similar 
barriers to receiving the influenza vaccine have been reported in 
patients with respiratory diseases like COPD; lack of knowledge, 
misperception about vaccine effectiveness are common contributors 
(36, 37).

In diabetic patients, vaccination rate varies widely; studies 
reported rates between 28 and 61% (38, 39). In our survey, the 
vaccination rate in this group was 33%, aligning with the lower end of 
the globally reported range. The wide variation in vaccination rates 

among patients with chronic illnesses observed across studies is likely 
attributed to cultural differences, education levels and the presence/
absence of vaccination programs in these populations.

Vaccination hesitancy is common across all vaccines, particularly 
for influenza vaccination, as it needs to be administered annually, has 
variable effectiveness and is associated with a high rate of self-reported 
side effects (37, 40) This issues has increased globally post COVID-19 
pandemic. Vaccination hesitancy has been considered by the World 
Health Organization as a danger to global health (41). A false belief 
that individuals are less likely to contract influenza or develop 
complications was reported in an Australian study. Another myth that 
influenza vaccine can cause serious influenza infection has been 

TABLE 3 The association between perceived susceptibility and severity of influenza and vaccination status.

Perceived 
susceptibility and 
severity of influenza

Vaccination status

Raw total Have you ever had the flu vaccine 
before?

Have you had the flu vaccine during 
this year?

Yes No Yes No

N % N % N % N % N %

Do you catch the flu more easily than other people of the same age?

 Strongly Agree, Agree 231 29.4 103 44.6 128 55.4 41 17.7 190 82.3

 Neutral 184 23.4 53 28.8 131 71.2 14 7.6 170 92.4

 Strongly Disagree, Disagree 371 47.2 101 27.2 270 72.8 27 7.3 344 92.7

p-value <0.001 <0.001

Without the vaccine, I feel like I’m at high risk of getting the flu

 Strongly Agree, Agree 262 33.3 131 50.0 131 50.0 60 22.9 202 77.1

 Neutral 229 29.1 69 30.1 160 69.9 12 5.2 217 94.8

 Strongly Disagree, Disagree 295 37.5 57 19.3 238 80.7 10 3.4 285 96.6

p-value <0.001 <0.001

If I get the flu, I get severe symptoms

Strongly Agree, Agree 341 43.4 140 41.1 201 58.9 45 13.2 296 86.8

Neutral 164 20.9 47 28.7 117 71.3 15 9.1 149 90.9

Strongly Disagree, Disagree 281 35.8 70 24.9 211 75.1 22 7.8 259 92.2

p-value <0.001 0.077

If I get the flu, I get moderate symptoms

 Strongly Agree, Agree 501 63.7 170 33.9 331 66.1 56 11.2 445 88.8

 Neutral 172 21.9 50 29.1 122 70.9 16 9.3 156 90.7

 Strongly Disagree, Disagree 113 14.4 37 32.7 76 67.3 10 8.8 103 91.2

p-value 0.503 0.658

If I get the flu, I get myself at risk of serious complications

 Strongly Agree, Agree 240 30.5 108 45.0 132 55.0 42 17.5 198 82.5

 Neutral 158 20.1 48 30.4 110 69.6 11 7.0 147 93.0

 Strongly Disagree, Disagree 338 43.0 101 26.0 287 74.0 29 7.5 359 92.5

p-value <0.001 <0.001

If I get the flu, I put those around me at risk of infection

 Strongly Agree, Agree 579 73.7 211 36.4 368 63.6 68 11.7 511 88.3

 Neutral 105 13.4 20 19.0 85 81.0 5 4.8 100 95.2

 Strongly Disagree, Disagree 102 13.0 26 25.5 76 74.5 9 8.8 93 91.2

p-value 0.001 0.084
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reported. In this study, the two most stated reasons for refusing the 
vaccine were ‘the situation is not serious enough’ and ‘I am not at risk’ 
(42). In contrary, subjects who are worried about getting infected, 
have higher rates of influenza vaccination (43). Therefore, perceived 
susceptibility of being at high risk is an important predictor of 
influenza vaccine uptake, therefore, healthcare professionals and 
future health promotion activities can target this important 
component of the health belief model to improve influenza 
vaccine uptake.

Our survey identified several barriers to influenza vaccine uptake 
including concerns about side effects, the general dislike of vaccines, 
the belief that the vaccine could cause influenza and apprehension 
about unknown aspects of the vaccine. These findings are consistent 
with several previous reports (44–46). Having a negative attitude 
toward the influenza vaccine was a major barrier to vaccine uptake 
which has been reported in a large study where older adult 
participant expressed negative thoughts above the vaccination (47). 
A belief that one could still get influenza after being vaccinated and 
the fear of side effects have been reported in 92.6 and 29.5% of 
subjects, respectively, in a Qatari study (48). Also, lack of social 
pressure from friends and family was identified as a predictor of low 
vaccination uptake as lower vaccination rate among older adult 
people who live alone was noted in one study (49). An important 
cues to action to improve the uptake of the influenza vaccine is 
improving knowledge about adverse drug reactions for the target 
high risk groups.

This survey emphasizes the role of healthcare providers in 
increasing the vaccination uptake rate. Their influential role is of 
paramount importance. Similar other reports identified this rule; less 
interaction with health care like low rate of physician interactions and 
lack of a primary care physician were associated with low rate of 

vaccine uptake (50). Knowledge and education provided by healthcare 
professionals play a crucial role in alleviating patient concerns (such 
as the ones related to efficacy and side effects) and debunking faulty 
perceptions about the influenza vaccine. Consequently, patients 
interaction with an informed healthcare provider increases the 
likelihood of receiving the vaccine, and this has been identified as one 
of the key cues to action to improve influenza vaccine uptake (51–53).

Despite the benefits demonstrated, influenza vaccination has been 
historically underutilized in both the general adult population and 
patients with chronic illnesses. In a study of patients with 
atherosclerotic cardiovascular disease, there was a low uptake rate of 
37% of those aged 18–49 years and 55% for those aged 50–64 years in 
2019–2020 (54). It was recommend that annual influenza vaccination 
should be administered, together with other guideline-recommended 
therapies aimed at reducing cardiovascular risk, to patients with a 
cardiovascular indication (54, 55). The same approach is needed for 
different high-risk patients.

Although, our study is one of the few from the Middle East that 
target patients with chronic diseases and are at high risk of influenza 
infections, it has several limitations. One of the key limitations is that 
the study was that it was based on self-reported influenza vaccine 
uptake without confirmation from medical records. The same is 
applied for not confirming contraindications from medical notes. In 
Jordan, influenza vaccine is provided by physicians at clinics and 
hospitals and by community pharmacists. This has limited the 
confirmation of the uptake. The study included several conditions and 
did not focus on specific diseases. It is recommended that future 
studies should be disease specific to understand the needs for different 
groups in more detail. Moreover, campaigns targeting specific patient-
groups would be  of more value particularly focusing on negative 
outcomes of influenza infections for these patients (56). Finally, this 

TABLE 4 The association between perceived benefits and vaccination status.

Perceived benefit of 
vaccination

Raw total Vaccination status

Have you ever had the flu vaccine 
before?

Have you had the flu 
vaccine during this year?

Yes No Yes No

N % N % N % N % N %

I will not worry about getting the flu if I get the flu vaccine

 Strongly Agree, Agree 350 44.5 144 41.1 206 58.9 50 14.3 300 85.7

 Neutral 225 28.6 57 25.3 168 74.7 15 6.7 210 93.3

 Strongly Disagree, Disagree 211 26.8 56 26.5 155 73.5 17 8.1 194 91.9

p-value <0.001 0.006

Getting the flu vaccine will benefit me

 Strongly Agree, Agree 503 64.0 209 41.6 294 58.4 71 14.1 432 85.9

 Neutral 192 24.4 34 17.7 158 82.3 8 4.2 184 95.8

 Strongly Disagree, Disagree 91 11.6 14 15.4 77 84.6 3 3.3 88 96.7

p-value <0.001 <0.001

Getting the flu vaccine will reduce the percentage of people around me infected with the flu?

 Strongly Agree, Agree 510 64.9 209 41.0 301 59.0 71 13.9 439 86.1

 Neutral 165 21.0 22 13.3 143 86.7 5 3.0 160 97.0

 Strongly Disagree, Disagree 111 14.1 26 23.4 85 76.6 6 5.4 105 94.6

p-value <0.001 <0.001
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study is representative of the public sector in Jordan, therefore, it is 
recommended to conduct a study to include the private sector 
in Jordan.

Conclusion

In conclusion, the influenza vaccine uptake is low among adult 
with different high-risk illnesses. This study identified several 
psychological, physical, sociodemographic and contextual barriers 
that contributed to low influenza vaccination uptake. The study also 
emphasized on the important role of healthcare providers and existing 
guidelines implementation in improving the influenza vaccine uptake 
for patients at high risk of influenza complication. Improvement of 
knowledge about the perceived risk of influenza and the safety of the 
vaccine could play an important role in improving influenza vaccine 
uptake in Jordan. This in addition to providing comprehensive data to 

assist future interventions to improve the reported low uptake rates 
in Jordan.
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TABLE 5 Predictors of influenza vaccine uptake based on the logistic regression analysis.

Predictor B p-value Odds 
ratio

95% C.I

Lower Upper

A. During the season of 2022/2023

Health insurance (Private)-Cues to actions 0.203 0.037 1.225 1.013 1.482

Without the vaccine, I feel like I’m at high risk of getting the flu-Perceived susceptibility 0.977 <0.001 2.657 1.805 3.909

If I get the flu, I get myself at risk of serious complications-Perceived severity 0.293 0.068 1.340 0.979 1.836

Worry about side effects-Perceived Barriers −0.555 <0.001 0.574 0.421 0.784

I do not have time to get the flu vaccine-Perceived Barriers −0.486 0.011 0.615 0.422 0.896

Advice from a doctor-Cues to action 0.950 0.003 2.587 1.378 4.857

Enough information about the safety and side effects of the vaccine?-Cues to action 1.104 <0.001 3.016 1.677 5.425

Taking corticosteroids regularly-Perceived susceptibility 0.767 0.050 2.154 0.999 4.646

B. Predictors of ever receiving influenza vaccine

Without the vaccine, I feel like I’m at high risk of getting the flu-Perceived susceptibility 0.411 0.001 1.508 1.185 1.918

If I get the flu, I get myself at risk of serious complications Perceived severity 0.339 0.004 1.403 1.114 1.766

I am worried about the side effects of the flu vaccine-Perceived Barriers −0.427 <0.001 0.653 0.517 0.824

Someone I know had a bad experience with the flu vaccine-Perceived Barriers 0.351 0.012 1.421 1.080 1.869

I am afraid/do not like needles, so I do not get the flu vaccine-Perceived Barriers −0.526 <0.001 0.591 0.455 0.768

I do not have time to get the flu vaccine-Perceived Barries −0.322 0.012 0.725 0.565 0.931

I trust the guidelines that recommend that all high-risk groups should get the flu vaccine. Self-

efficacy
0.303 0.069 1.355 0.976 1.880

I feel I have received all the information I need to decide if I should get the flu vaccine-Cues to 

actions
0.287 0.033 1.332 1.024 1.732

Have you ever received advice from a doctor about taking the flu vaccine? Cues to action 0.514 0.019 1.672 1.087 2.572

Have you ever received advice from a pharmacist about taking the flu vaccine? Cues to action 0.789 <0.001 2.200 1.442 3.357

Has anyone or a source influenced you not to get the flu vaccine? Perceived Barriers −0.527 0.040 0.591 0.357 0.977

Do you have enough information about the safety and side effects of the flu vaccine? Cues to 

action
0.558 0.012 1.747 1.132 2.696

Do you take medications regularly? Perceived Susceptibility 0.381 0.082 1.463 0.953 2.247

Have you heard about the flu vaccine before? Cues to action 1.828 <0.001 6.222 2.479 15.615

The pseudo R2 values for the final logistic regression model are as follows: Cox and Snell R2 = 0.207, Nagelkerke R2 = 0.425. The pseudo R2 values for the final logistic regression model are as 
follows: Cox and Snell R2 = 0.340, Nagelkerke R2 = 0.474. These results suggest a moderate level of explanatory power for the model.

https://doi.org/10.3389/fpubh.2025.1603482
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Abu-Helalah et al. 10.3389/fpubh.2025.1603482

Frontiers in Public Health 11 frontiersin.org

and institutional requirements. The participants provided their written 
informed consent to participate in this study.

Author contributions

MuA-H: Conceptualization, Methodology, Project administration, 
Supervision, Writing – original draft, Writing – review & editing. TG: 
Methodology, Writing – original draft, Writing – review & editing. 
MoA-H: Data curation, Formal analysis, Project administration, 
Visualization, Writing – original draft, Writing – review & editing. IK: 
Data curation, Investigation, Writing  – review & editing. FB: 
Investigation, Writing – review & editing. AmA: Formal analysis, 
Investigation, Visualization, Writing  – review & editing. OO: 
Investigation, Writing – review & editing. AD: Investigation, Writing – 
review & editing. AhA: Investigation, Writing – review & editing. HA: 
Investigation, Writing – review & editing.

Funding

The author(s) declare that no financial support was received for 
the research and/or publication of this article.

Acknowledgments

We thank the management of Al-Bashir Hospital, Amman; 
Princess Rahma Hospital for Pediatrics, Irbid; Princess Basma 
Hospital, Irbid; Princess Badiea Hospital for Obstetrics and 
Gynecology, Irbid; Zarqa Governmental Hospital; Karak 
Governmental Hospital; Amman Comprehensive Healthcare Center 

and the comprehensive health centers in Zarqa, Karak, and Irbid for 
their great support.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Gen AI was used in the creation of 
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any 
product that may be  evaluated in this article, or claim that may 
be  made by its manufacturer, is not guaranteed or endorsed by 
the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.1603482/
full#supplementary-material

References
 1. World Health Organisation (WHO). Influenza (Seasonal). Available online at: 

https://www.who.int/news-room/fact-sheets/detail/influenza-(seasonal) (Accessed 28 
February 2025).

 2. Baldo V, Baldovin T, Floreani A, Fragapane E, Trivello RFamily Medicine Group. 
Response of influenza vaccines against heterovariant influenza virus strains in adults 
with chronic diseases. J Clin Immunol. (2007) 27:542–7. doi: 10.1007/s10875-007-9100-4

 3. Hayward AC, Fragaszy EB, Bermingham A, Wang L, Copas A, Edmunds WJ, et al. 
Comparative community burden and severity of seasonal and pandemic influenza: 
results of the flu watch cohort study. Lancet Respir Med. (2014) 2:445–54. doi: 
10.1016/S2213-2600(14)70034-7

 4. Arriola C, Garg S, Anderson EJ, Ryan PA, George A, Zansky SM, et al. Influenza 
vaccination modifies disease severity among community-dwelling adults hospitalized 
with influenza. Clin Infect Dis. (2017) 65:1289–97. doi: 10.1093/cid/cix468

 5. Bertoldo G, Pesce A, Pepe A, Pelullo CP, Di Giuseppe GCollaborative Working Group 
Seasonal Influenza. Knowledge, attitude and vaccine uptake among adults with chronic 
conditions in Italy. PLoS One. (2019) 14:e0215978. doi: 10.1371/journal.pone.0215978

 6. Gosadi IM, Zogel B, Alfaifi S, Abusageah F, Hakami KM, Zogel T, et al. Assessment 
of influenza vaccine uptake according to the presence of a chronic disease. Vaccine. 
(2023) 11:938. doi: 10.3390/vaccines11050938

 7. Bdair OA, Bdair IA, Gogazeh E, Al-Fawares O, Alwadi M, Badaineh R, et al. A 
cross-sectional survey of knowledge, attitude, and practices regarding influenza 
vaccination among Jordanians aged 18-64 years with chronic diseases. Turk J Pharm Sci. 
(2023) 20:310–7. doi: 10.4274/tjps.galenos.2022.61798

 8. Santos AJ, Kislaya I, Machado A, Nunes B. Beliefs and attitudes towards the 
influenza vaccine in high-risk individuals. Epidemiol Infect. (2017) 145:1786–96. doi: 
10.1017/S0950268817000814

 9. 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) 33:690–7. doi: 
10.1093/fampra/cmw086

 10. Al-Qerem W, Jarab A, AlBawab AQ, Hammad A, Alazab B, Abu Husein D, et al. 
Examining influenza vaccination patterns and barriers: insights into knowledge, 
attitudes, and practices among diabetic adults (a cross-sectional survey). Vaccine. (2023) 
11:1689. doi: 10.3390/vaccines11111689

 11. Alhatim N, Al-Bashaireh AM, Alqudah O. Knowledge, attitude, and practice of 
seasonal influenza and influenza vaccine immunization among people visiting primary 
healthcare centers in Riyadh, Saudi  Arabia. PLoS One. (2022) 17:e0266440. doi: 
10.1371/journal.pone.0266440

 12. Chu A, Gupta V, Unni EJ. Utilizing the theory of planned behavior to determine 
the intentions to receive the influenza vaccine during COVID-19: a cross-sectional 
survey of US adults. Prev Med Rep. (2021) 23:101417. doi: 10.1016/j.pmedr.2021.101417

 13. Liu M, Cui T, Wang Q, Han Y, Han Y, Yang L, et al. Using an extended protection 
motivation theory to explain vaccine hesitancy: a cross-sectional study among Chinese 
adults. Hum Vaccin Immunother. (2022) 18:2026136. doi: 
10.1080/21645515.2022.2026136

 14. Zhu Y, Beam M, Ming Y, Egbert N, Smith TC. A social cognitive theory approach 
to understanding parental attitudes and intentions to vaccinate children during the 
COVID-19 pandemic. Vaccine. (2022) 10:1876. doi: 10.3390/vaccines10111876

 15. Al Awaidy S, Althaqafi A, Dbaibo GMiddle East/North Africa Influenza 
Stakeholder Network (MENA-ISN). A snapshot of influenza surveillance, vaccine 
recommendations, and vaccine access, drivers, and barriers in selected middle eastern 
and north African countries. Oman Med J. (2018) 33:283–90. doi: 10.5001/omj.2018.54

 16. Assaf AM, Hammad EA, Haddadin RN. Influenza vaccination coverage rates, 
knowledge, attitudes, and beliefs in Jordan: a comprehensive study. Viral Immunol. 
(2016) 29:516–25. doi: 10.1089/vim.2015.0135

 17. Ababneh M, Jaber M, Rababa’h A, Ababneh F. Seasonal influenza vaccination 
among older adults in Jordan: prevalence, knowledge, and attitudes. Hum Vaccin 
Immunother. (2020) 16:2252–6. doi: 10.1080/21645515.2020.1718438

 18. Ortiz JR, Perut M, Dumolard L, Wijesinghe PR, Jorgensen P, Ropero AM, et al. A 
global review of National Influenza Immunization Policies: analysis of the 2014 WHO/

https://doi.org/10.3389/fpubh.2025.1603482
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1603482/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1603482/full#supplementary-material
https://www.who.int/news-room/fact-sheets/detail/influenza-(seasonal)
https://doi.org/10.1007/s10875-007-9100-4
https://doi.org/10.1016/S2213-2600(14)70034-7
https://doi.org/10.1093/cid/cix468
https://doi.org/10.1371/journal.pone.0215978
https://doi.org/10.3390/vaccines11050938
https://doi.org/10.4274/tjps.galenos.2022.61798
https://doi.org/10.1017/S0950268817000814
https://doi.org/10.1093/fampra/cmw086
https://doi.org/10.3390/vaccines11111689
https://doi.org/10.1371/journal.pone.0266440
https://doi.org/10.1016/j.pmedr.2021.101417
https://doi.org/10.1080/21645515.2022.2026136
https://doi.org/10.3390/vaccines10111876
https://doi.org/10.5001/omj.2018.54
https://doi.org/10.1089/vim.2015.0135
https://doi.org/10.1080/21645515.2020.1718438


Abu-Helalah et al. 10.3389/fpubh.2025.1603482

Frontiers in Public Health 12 frontiersin.org

UNICEF joint reporting form on immunization. Vaccine. (2016) 34:5400–5. doi: 
10.1016/j.vaccine.2016.07.045

 19. Jordanian Department of Statistics. Population. Available online at: https://dosweb.
dos.gov.jo/ (accessed on 15 January 2025).

 20. Bustami M, Matalka KZ, Mallah E, Abu-Qatouseh L, Abu Dayyih W, Hussein N, 
et al. The prevalence of overweight and obesity among women in Jordan: a risk factor 
for developing chronic diseases. J Multidiscip Healthc. (2021) 14:1533–41. doi: 
10.2147/JMDH.S313172

 21. Mullan W.M.A. (2021). Calculator for determining the number of samples 
required to characterise a population. Available online at: https://www.dairyscience.info/
newcalculators/survey/process.asp (accessed on 21 May 2025).

 22. 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. doi: 10.1016/j.eujim.2022.102100

 23. Kunze U, Böhm G, Prager B, Groman E. Influenza vaccination in Austria: 
persistent resistance and ignorance to influenza prevention and control. Cent Eur J 
Public Health. (2019) 27:127–30. doi: 10.21101/cejph.a5010

 24. Colombo L, Hadigal S. Flu vaccination among patients with noncommunicable 
diseases: a survey about awareness, usage, gaps and barriers in Europe. Patient Prefer 
Adherence. (2024) 18:2311–24. doi: 10.2147/PPA.S484302

 25. Alshahrani SM, Zahrani Y. Prevalence and predictors of seasonal influenza vaccine 
uptake in Saudi  Arabia post COVID-19: a web-based online cross-sectional study. 
Vaccine. (2023) 11:353. doi: 10.3390/vaccines11020353

 26. Klein SL, Pekosz A. Sex-based biology and the rational Design of Influenza 
Vaccination Strategies. J Infect Dis. (2014) 209:S114–9. doi: 10.1093/infdis/jiu066

 27. Pulcini C, Massin S, Launay O, Verger P. Factors associated with vaccination for 
hepatitis B, pertussis, seasonal and pandemic influenza among French general 
practitioners: a 2010 survey. Vaccine. (2013) 31:3943–9. doi: 10.1016/j.vaccine.2013.06.039

 28. Sambala EZ, Ngcobo N, Machingaidze S, Wiyeh AB, Mahasha PW, Jaca A, et al. A 
global review of seasonal influenza vaccine introduction: analysis of the WHO/UNICEF 
joint reporting form. Expert Rev Vaccines. (2019) 18:859–65. doi: 
10.1080/14760584.2019.1640119

 29. Chen C, Liu X, Yan D, Zhou Y, Ding C, Chen L, et al. Global influenza vaccination 
rates and factors associated with influenza vaccination. Int J Infect Dis. (2022) 
125:153–63. doi: 10.1016/j.ijid.2022.10.038

 30. CDC. People at increased risk for flu complications. Available online at: https://
www.cdc.gov/flu/highrisk/index.htm (Accessed September 11, 2024).

 31. Vardeny O, Claggett B, Udell JA, Packer M, Zile M, Rouleau J, et al. Influenza 
vaccination in patients with chronic heart failure: the PARADIGM-HF trial. JACC Heart 
Fail. (2016) 4:152–8. doi: 10.1016/j.jchf.2015.10.012

 32. Chinwong S, Taesotikul S, Koenkaew D, Thanomjit T, Phrommintikul A, 
Chinwong D. Influenza vaccination among patients with diabetes or ischemic heart 
disease in Thailand: coverage, knowledge and associated factors. Vaccine. (2023) 11:794. 
doi: 10.3390/vaccines11040794

 33. Coupland C, Harcourt S, Vinogradova Y, Smith G, Joseph C, Pringle M, et al. 
Inequalities in uptake of influenza vaccine by deprivation and risk group: time trends 
analysis. Vaccine. (2007) 25:7363–71. doi: 10.1016/j.vaccine.2007.08.032

 34. Aka Aktürk Ü, Görek Dilektaşlı A, Şengül A, Musaffa Salepçi B, Oktay N, Düger 
M, et al. Influenza and pneumonia vaccination rates and factors affecting vaccination 
among patients with chronic obstructive pulmonary disease. Balk Med J. (2017) 
34:206–11. doi: 10.4274/balkanmedj.2016.1028

 35. Chiatti C, Barbadoro P, Marigliano A, Ricciardi A, Di Stanislao F, Prospero E. 
Determinants of influenza vaccination among the adult and older Italian population 
with chronic obstructive pulmonary disease: a secondary analysis of the multipurpose 
ISTAT survey on health and health care use. Hum Vaccin. (2011) 7:1021–5. doi: 
10.4161/hv.7.10.16849

 36. Al-Qerem W, Jarab A, Eberhardt J, Alasmari F, AbedAlqader SK. Evaluating 
influenza vaccination practices among COPD patients. Vaccine. (2023) 12:14. doi: 
10.3390/vaccines12010014

 37. Gallant AJ, Flowers P, Deakin K, Cogan N, Rasmussen S, Young D, et al. Barriers 
and enablers to influenza vaccination uptake in adults with chronic respiratory 
conditions: applying the behaviour change wheel to specify multi-levelled tailored 
intervention content. Psychol Health. (2023) 38:147–66. doi: 10.1080/08870446. 
2021.1957104

 38. CDC. National diabetes statistics report. Available online at: https://www.cdc.gov/
diabetes/php/data-research/index.html (Accessed May 15, 2024).

 39. Jimenez-Trujillo I, López-de Andrés A, Hernández-Barrera V, Carrasco-Garrido 
P, Santos-Sancho JM, Jiménez-García R. Influenza vaccination coverage rates among 
diabetes sufferers, predictors of adherence and time trends from 2003 to 2010 in Spain. 
Hum Vaccin Immunother. (2013) 9:1326–32. doi: 10.4161/hv.23926

 40. CDC. Misconceptions about seasonal flu and flu vaccines. Available online at: 
https://www.cdc.gov/flu/prevention/misconceptions.html (Accessed September. 
6, 2024).

 41. Leonardelli M, Mele F, Marrone M, Germinario CA, Tafuri S, Moscara L, et al. The 
effects of the COVID-19 pandemic on vaccination hesitancy: a viewpoint. Vaccine. 
(2023) 11:1191. doi: 10.3390/vaccines11071191

 42. Seale H, Heywood AE, McLaws M-L, Ward KF, Lowbridge CP, Van D, et al. Why 
do I need it? I am not at risk! Public perceptions towards the pandemic (H1N1) 2009 
vaccine. BMC Infect Dis. (2010) 10:99. doi: 10.1186/1471-2334-10-99

 43. Kwong EW, Lam IO, Chan TM-F. What factors affect influenza vaccine uptake 
among community-dwelling older Chinese people in Hong Kong general outpatient 
clinics? J Clin Nurs. (2009) 18:960–71. doi: 10.1111/j.1365-2702.2008.02548.x

 44. Schmid P, Rauber D, Betsch C, Lidolt G, Denker M-L. Barriers of influenza 
vaccination intention and behavior - a systematic review of influenza vaccine hesitancy, 
2005 - 2016. PLoS One. (2017) 12:e0170550. doi: 10.1371/journal.pone.0170550

 45. Larson HJ, Jarrett C, Eckersberger E, Smith DMD, Paterson P. Understanding 
vaccine hesitancy around vaccines and vaccination from a global perspective: a 
systematic review of published literature, 2007-2012. Vaccine. (2014) 32:2150–9. doi: 
10.1016/j.vaccine.2014.01.081

 46. Jarrett C, Wilson R, O’Leary M, Eckersberger E, Larson HJSAGE Working Group 
on Vaccine Hesitancy. Strategies for addressing vaccine hesitancy - a systematic review. 
Vaccine. (2015) 33:4180–90. doi: 10.1016/j.vaccine.2015.04.040

 47. Lau L, Lau Y, Lau YH. Prevalence and correlates of influenza vaccination among 
non-institutionalized elderly people: an exploratory cross-sectional survey. Int J Nurs 
Stud. (2009) 46:768–77. doi: 10.1016/j.ijnurstu.2008.12.006

 48. Aziz K, Ismail M, Ahmad R, AlNuaimi AS, Bibars M, AlSaadi MM. Motivators 
and barriers of seasonal influenza vaccination among primary health care physicians in 
Qatar. Prev Med Rep. (2024) 38:102595. doi: 10.1016/j.pmedr.2024.102595

 49. Jain A, van Hoek AJ, Boccia D, Thomas SL. Lower vaccine uptake amongst older 
individuals living alone: a systematic review and Meta-analysis of social determinants 
of vaccine uptake. Vaccine. (2017) 35:2315–28. doi: 10.1016/j.vaccine.2017.03.013

 50. Cheung KW, Mak YW. Association between psychological flexibility and health 
beliefs in the uptake of influenza vaccination among people with chronic respiratory 
diseases in Hong Kong. Int J Environ Res Public Health. (2016) 13:155. doi: 
10.3390/ijerph13020155

 51. Looijmans-van den Akker I, van Delden JJM, Verheij TJM, van Essen GA, van der 
Sande M. Which determinants should be targeted to increase influenza vaccination 
uptake among health Care Workers in Nursing Homes? Vaccine. (2009) 27:4724–30. doi: 
10.1016/j.vaccine.2009.05.013

 52. Crowley KA, Myers R, Magda LA, Morse SS, Brandt-Rauf P, Gershon RRM. 
Prevalence and factors associated with 2009 to 2011 influenza vaccinations at a 
university medical center. Am J Infect Control. (2013) 41:824–30. doi: 
10.1016/j.ajic.2012.11.020

 53. Maltezou HC, Dedoukou X, Patrinos S, Maragos A, Poufta S, Gargalianos P, et al. 
Determinants of intention to get vaccinated against novel (pandemic) influenza a H1N1 
among health-Care Workers in a Nationwide Survey. J Inf Secur. (2010) 61:252–8. doi: 
10.1016/j.jinf.2010.06.004

 54. Sallyann Coleman King MD, Amy Parker Fiebelkorn MSN, MPH, Laurence S. 
Sperling MD, FACC Influenza vaccination: proven and effective cardiovascular disease 
prevention. Available online at: https://www.acc.org/latest-in-cardiology/
articles/2020/11/02/14/42/influenza-vaccination-proven-and-effective-cvd-prevention 
(Accessed November 02, 2020).

 55. McDonagh TA, Metra M, Adamo M, Gardner RS, Baumbach A, Böhm M, et al. 
2021 ESC guidelines for the diagnosis and treatment of acute and chronic heart failure. 
Eur Heart J. (2021) 42:3599–726. doi: 10.1093/eurheartj/ehab368

 56. Kasstan B, Lazarus R, Ali I, Mounier-Jack S. Improving influenza vaccine uptake 
in clinical risk groups: patient, provider and commissioner perspectives on the 
acceptability and feasibility of expanding delivery pathways in England. BMJ Public 
Health. (2024) 2:e000929. doi: 10.1136/bmjph-2024-000929

https://doi.org/10.3389/fpubh.2025.1603482
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.vaccine.2016.07.045
https://dosweb.dos.gov.jo/
https://dosweb.dos.gov.jo/
https://doi.org/10.2147/JMDH.S313172
https://www.dairyscience.info/newcalculators/survey/process.asp
https://www.dairyscience.info/newcalculators/survey/process.asp
https://doi.org/10.1016/j.eujim.2022.102100
https://doi.org/10.21101/cejph.a5010
https://doi.org/10.2147/PPA.S484302
https://doi.org/10.3390/vaccines11020353
https://doi.org/10.1093/infdis/jiu066
https://doi.org/10.1016/j.vaccine.2013.06.039
https://doi.org/10.1080/14760584.2019.1640119
https://doi.org/10.1016/j.ijid.2022.10.038
https://www.cdc.gov/flu/highrisk/index.htm
https://www.cdc.gov/flu/highrisk/index.htm
https://doi.org/10.1016/j.jchf.2015.10.012
https://doi.org/10.3390/vaccines11040794
https://doi.org/10.1016/j.vaccine.2007.08.032
https://doi.org/10.4274/balkanmedj.2016.1028
https://doi.org/10.4161/hv.7.10.16849
https://doi.org/10.3390/vaccines12010014
https://doi.org/10.1080/08870446.2021.1957104
https://doi.org/10.1080/08870446.2021.1957104
https://www.cdc.gov/diabetes/php/data-research/index.html
https://www.cdc.gov/diabetes/php/data-research/index.html
https://doi.org/10.4161/hv.23926
https://www.cdc.gov/flu/prevention/misconceptions.html
https://doi.org/10.3390/vaccines11071191
https://doi.org/10.1186/1471-2334-10-99
https://doi.org/10.1111/j.1365-2702.2008.02548.x
https://doi.org/10.1371/journal.pone.0170550
https://doi.org/10.1016/j.vaccine.2014.01.081
https://doi.org/10.1016/j.vaccine.2015.04.040
https://doi.org/10.1016/j.ijnurstu.2008.12.006
https://doi.org/10.1016/j.pmedr.2024.102595
https://doi.org/10.1016/j.vaccine.2017.03.013
https://doi.org/10.3390/ijerph13020155
https://doi.org/10.1016/j.vaccine.2009.05.013
https://doi.org/10.1016/j.ajic.2012.11.020
https://doi.org/10.1016/j.jinf.2010.06.004
https://www.acc.org/latest-in-cardiology/articles/2020/11/02/14/42/influenza-vaccination-proven-and-effective-cvd-prevention
https://www.acc.org/latest-in-cardiology/articles/2020/11/02/14/42/influenza-vaccination-proven-and-effective-cvd-prevention
https://doi.org/10.1093/eurheartj/ehab368
https://doi.org/10.1136/bmjph-2024-000929

	Knowledge, attitudes, barriers and uptake rate of influenza virus vaccine among adults with chronic diseases in Jordan: a multicentric cross-sectional study
	Introduction
	Methodology
	Study design
	Eligibility criteria
	Study sites
	Study tool
	Health belief model framework
	Questionnaire development and pilot testing
	Data collection
	Sample size calculation
	Statistical analysis

	Results
	Demographic characteristics
	Vaccination status with professional and demographic characteristics
	Medical history of participants by vaccination status
	Perceived susceptibility and severity of influenza and vaccination status
	Perceived benefits vs. barriers to influenza vaccination
	The association between perceived cues to action and vaccination status
	Effect of information and its sources on vaccination rates
	Factors affecting the probability of participants getting the influenza vaccine

	Discussion
	Conclusion

	References

