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Purpose: Seasonal influenza significantly impacts global health, especially among high-risk groups such as the elderly. People aged
>65 years have the highest morbidity and mortality due to influenza infections. Despite international recommendations, influenza
vaccine-uptake rates remain low in many regions worldwide. In Jordan, data on influenza vaccine uptake in people aged >65 years is
lacking. This study aimed to assess vaccination rates, knowledge, attitudes, and barriers among the elderly in Jordan.

Methods: This national cross-sectional study included 455 adults aged >65 years living at representative sites in Jordan in Amman,
Irbid, Zarqa, and Karak. The study questionnaire was based on the health belief model and included data on demographics, influenza
vaccination history, and knowledge of, attitudes toward, perceptions of, and barriers to influenza vaccine uptake.

Results: Only 11.4% of participants received the influenza vaccine in the 2022-2023 season, while 30.1% had ever been vaccinated.
Rural residents, higher-income groups, and those insured by private institutions demonstrated higher vaccination rates of 14% and
15.4%, respectively (P<0.05). Barriers to being vaccinated included perceived low susceptibility (43.7%), concerns about adverse
effects (52.7%), and lack of social network recommendations (38.9%). Positive predictors included trust in vaccination guidelines,
higher perceived risk, and health-care provider advice (P<0.001).

Conclusion: Influenza vaccination rates among older adults in Jordan are low compared to regional and international data.
Interventions tailored to address barriers are needed to improve awareness, accessibility, and trust to reduce influenza-related morbidity
and mortality.
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Introduction
Vaccines are considered among the most important primary prevention measures in history." Vaccination uptake among adults
and high-risk groups is a global issue that requires much effort from stakeholders concerned at local and international levels.”
International initiatives such as the Expanded Program on Immunization and Global Alliance for Vaccines and Immunization
have shown great success in the implementation and expansion of pediatric immunization programs. Nevertheless, there are
challenges still facing vaccine uptake among elderly people and other high-risk groups.’

Seasonal influenza is a highly contagious acute respiratory infection caused by influenza viruses. Globally, it is
a major cause of morbidity and mortality: annual estimates of severe illness can reach 5 million cases, with about
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500,000 deaths worldwide.* In high-risk groups, such as those aged >65 years, influenza epidemics can cause serious
illness and death. People aged >65 years at higher risk of severe influenza clinical presentations and serious complica-
tions. This is due to age-associated decline in immunity and the presence of comorbidities.” The US Centers for Disease
Control and Prevention (CDC) reported that 50%—70% of hospitalizations and 70%—-85% of influenza-related deaths
occurred among people aged >65 years during the season of 2019-2020.°

Similarly high morbidity and mortality figures among people aged >65 years have been reported from the World
Health Organization and European Centre for Disease Prevention and Control.”® According to the CDC, all people who
are aged >6 months old are recommended to receive the seasonal influenza vaccine annually.” Conversely, the World
Health Organization and some countries have limited the recommendation to only high-risk groups, such as children aged
6 months to 5 years, those aged >65, the pregnant, those with chronic diseases, and health-care providers.'®'? The
majority of influenza mortality occurs in people over the age of 65-70 years.'*'* Contracting influenza at this age can
lead not only to death but also to severe cardiac and respiratory complications.'

Studies have revealed that the challenges facing vaccination among older adults fall into three main areas. The first
is government-related, where priority is given to childhood immunization with full cost coverage, as opposed to adult
vaccinations being either partially subsidized or not covered at all. This is in addition to limited surveillance of
infectious diseases leading to limited vaccine effectiveness and safety data for older adults. The final area is individual-
related: cost of the vaccine, low uptake rate, lack of insurance cover, limited information and awareness, and
misconceptions.'®

The health belief model (HBM) has been utilized to guide the assessment of physicians’ perceptions and attitudes
toward influenza vaccination.'” It was developed in the 1950s based on two theories — cues to action and cognitive —
for exploring different health-related behaviors. The HBM explains that the individual will take an action if he/she
believes that he/she is susceptible to a disease or health problems if the occurrence of this disease will affect her or his
life, if taking a preventive measure will prevent the disease or reduce its severity, and if this action does not have many
barriers or limitations. The model was further reformulated to include two categories: cues to action and health
motivation or self-efficacy.'®'® The HBM has been widely used to study influenza vaccine uptake among the general
population and high-risk groups. It has been also used to assess reasons for people aged >65 years to take the influenza

20-22 2324 and in generating data for the

vaccine, reasons for health-care workers to accept influenza vaccines (or not),
development of intervention programs to improve influenza vaccine uptake among people aged >65 years.

In Jordan, influenza infections constitute a major health and economic burden, contributing to 9% of admissions with
severe acute respiratory infections according to data from the Jordanian Ministry of Health for cases aged 31 days or
older.”> The influenza vaccine is not routinely administered to people aged >65 in Jordan. Alternatively, it can be
received through a physician’s prescription or directly from community pharmacies.”® Therefore, it we decided to
conduct a national cross-sectional study on uptake rate, knowledge of, barriers to, and beliefs about the influenza vaccine

in people aged >65 years among a representative sample from Jordan for the flu season 2022-2023.

Methods

Study Design

The study used a cross-sectional design to assess knowledge of, attitudes toward, barriers to, and uptake of the influenza
virus vaccine among adults aged >65 years in Jordan. Data were collected using a structured self-administered

questionnaire in a representative sample of Jordan stratified into middle, northern, and southern regions.

Study Population and Inclusion Criteria
The study targeted Jordanian nationals aged >65 years who were residing permanently in the selected study areas,

excluding those not living permanently in these areas and individuals with contraindications for the influenza vaccine.
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Sample Size

Jordan’s population is 11,337,052, 4% of which are older than 65 years, giving an estimated number of 453,482 potential
subjects. Based on a previous study from Jordan, where the uptake rate of those who had ever been vaccinated was
20%,”’ a sample size of 425 subjects was required to achieve a 95% significance level with a 5% margin of error.

Statistical Analysis

SPSS version 28.0 was used to analyze the data. Frequencies and percentages are used to represent the categorical
variables. Chi-squared analysis was utilized to estimate associations between all baseline characteristics, knowledge
level, and vaccination status. Binary logistic regression was performed to identify predictors of vaccine uptake during the
2022-2023 season and predictors of having ever been vaccinated against influenza. The effects of particular baseline
characteristics on each barrier item were investigated using stepwise regression, and the effects of all HBM variables on
participants’ attitudes toward vaccination were investigated using multiple linear regression.

Sampling Technique

Multistage sampling was utilized for the Amman and Zarqa governorates, representing the central region, the Irbid
governorate, representing the northern region, and the Karak governorate, representing the southern region. The sample
was distributed between rural and urban areas and included subjects from different socioeconomic-class areas through
a door-to-door approach. Every city included was stratified by socioeconomic class. Household members were asked if
they had someone aged >65 years or children younger than 5 years living with them. The study included other groups,
such as children younger than 5 years. Data about children younger than 5 years will be published in a separate article.
Only one participant aged >65 years was included from each household. For children, parents were interviewed as
guardians. Research coordinators were allocated to areas, then within each team, with two members visiting specific
streets to avoid visiting the same household.

Data-Collection Procedure

Data collection was scheduled across different days of the week to capture a representative sample. Trained interviewers
assisted the participants as needed to ensure accurate completion of the questionnaire and thank the participants for their
time when they were finished. Data were collected between February and June 2023 for vaccine uptake for the season of
2022-2023. The vaccine is recommended in Jordan in October annually, but was given until early December 2022.

Study Tool
A structured questionnaire that was specifically developed for this study was utilized. The questionnaire was developed
based on validated questionnaires, then translated to Arabic through a backward—forward translation process conducted by
public health experts.”>**Our questionnaire included demographic data, medical and drug history, vaccine history, and
socioeconomic factors. Furthermore, sections on influenza vaccine uptake and knowledge, perceived barriers, attitudes, and
beliefs regarding influenza vaccination were included together with items informed by the HBM to assess factors
influencing vaccine uptake. The following components of the HBM were used in the study: participants’ perceived risk
of getting influenza (perceived susceptibility), their belief in the resulting consequences on them (perceived severity), the
potential positive benefits of the influenza vaccine (perceived benefits), perceived barriers to the influenza vaccine,
exposure to factors that prompt action (cues to action), and modifying variables (a person’s characteristics).'®'?

According to the HBM, the willingness of a subject to receive the influenza vaccine depends on the following beliefs
or conditions. Is he/she susceptible to influenza? Is the threat of influenza serious to his/her health? Do the benefits of
taking the vaccine outweigh the barriers? Is he/she confident that they can obtain the vaccination successfully? Are there
cues to action present to motivate him/her to take the vaccine?'® **The questionnaire was piloted on 30 eligible
participants from the study areas to ensure clarity and relevance to the target population. Feedback was used to adjust
language, length, and format as needed.

Reliability assessment based on Chronbach’s alpha showed an average score of 0.82, with results between 0.77 for perceived
susceptibility to influenza infections and 0.87 for perceived barriers to vaccination. Face validity and content validity were met
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because all components of the HBM were included, along with assessment of the uptake rate. Iltems were assessed according to
the HBM based on previous studies and our experience in the field. Construct validity was assessed using exploratory factor
analysis, which was performed using principal-component analysis and varimax rotation. The minimum factor-loading criterion
was set to 0.5. The commonality of the scale, which indicates the amount of variance in each dimension, was also assessed to
ensure acceptable levels of explanation. All the items that fit with all commonalities were >0.5.

Results
Survey Participants’ Demographics, Health Conditions, and Influenza Vaccination

Rates

A total of 455 participants completed the survey, with a mean age was 69.39+9.6 years. The response rate was 99%. Only
five potential participants declined participation because they were not interested in completing study questionnaires. Of
these, 55.4% were females and the majority (75.4%) resided in urban areas. Additionally, 47% had a school-level
education and more than half (54.7%) were unemployed. The Ministry of Health provided the majority of health
insurance (53.8%), while 13.2% of participants reported having no insurance coverage (Table 1).

In terms of disease and medication status, 61.5% of individuals reported suffering from cardiovascular diseases,
followed by type II diabetes mellitus, reported in 38.7% of study subjects and chronic respiratory disorders (14.7%).
Overall, 71.4% of individuals reported taking medications regularly. Among those surveyed, 19.8% reported getting the
flu frequently, and 10.5% had been hospitalized due to influenza complications.

Influenza Vaccine Uptake Rate
This study revealed a low influenza vaccine uptake rate among people aged >65 years, with 30.1% having previously been

immunized and only 11.4% having received the vaccine during the 2022-2023 season. As shown in Table 1, studying the

Table | Baseline characteristics and of participants by vaccination status

Raw total Have you ever had the Have you had the flu
flu vaccine before? vaccine this season?
(2022-2023)
Yes No Yes No
N % N % N % N % N %
Mean age, years (69.39£9.596) 68+10 70+9 72+9 69+10
Sex Male 203 | 44.6% | 66 | 32.5% | 137 | 67.5% | 25 | 12.3% | 178 | 87.7%
Female 252 | 554% | 71 | 282% | 181 | 71.8% | 27 | 10.7% | 225 | 89.3%
P 0.316 0.594
Residence (1), city Amman 274 | 60.2% | 69 | 25.2% | 205 | 74.8% | 24 | 88% | 250 | 91.2%
Irbid 78 | 17.1% | 30 | 385% | 48 | 61.5% | I5 | 19.2% | 63 | 80.8%
Zarqa 50 1% 20 40% 30 60% 4 8% 46 92%
AlKarak 53 | 114% | 18 | 34.6% | 35 | 654% | 9 | 17.3% | 44 | 82.7%
P 0.061 0.059
Residence (2), setting Urban 343 | 754% | 93 | 27.1% | 250 | 72.9% | 36 | 10.5% | 307 | 89.5%
Rural 112 | 246% | 44 | 39.3% | 68 | 60.7% | 16 | 143% | 96 | 85.7%
P 0.015 0.274
(Continued)
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Table | (Continued).

Raw total Have you ever had the Have you had the flu
flu vaccine before? vaccine this season?
(2022-2023)
Yes No Yes No
N % N % N % N % N %
Education Did not attend any | 91 20% 22 | 242% | 69 | 758% | 12 | 13.2% | 79 | 86.8%
school
School 214 | 47% 54 | 252% | 160 | 74.8% | 15 7% 199 | 93%
Diploma 54 | 11.9% | 21 | 389% | 33 | 6l.1% | 9 | 167% | 45 | 83.3%
Bachelor’s 75 | 16.5% | 33 44% 42 56% | 14| 187% | 61 | 81.3%
Postgraduate 21 4.6% 7 | 333% | 14 | 667% | 2 | 9.5% 19 | 90.5%
P 0.012 0.043
Job/employment status Full-time 39 | 8.6% I5 | 385% | 24 | 615% | 2 | 5.1% | 37 | 94.9%
Part-time 20 | 4.4% 7 35% 13 65% 3 15% 17 85%
Unemployed 249 | 54.7% | 59 | 23.7% | 190 | 76.3% | 22 | 88% | 227 | 91.2%
Retired 147 | 32.3% | 56 | 38.1% | 91 | 61.9% | 25 17% 122 | 83%
P 0.013 0.047
Family income/monthly income, <500 261 | 57.4% | 72 | 27.6% | 189 | 72.4% | 25 | 9.6% | 236 | 90.4%
Jordanian dinar
500-1000 157 | 345% | 49 | 31.2% | 108 | 688% | 22 | 14% | 135 | 86%
10002000 24 | 53% Il | 458% | 13 | 542% | 3 | 12.5% | 21 | 87.5%
>2000 13 2.9% 5 385% | 8 | 61.5% | 2 | 154% [ 11 | 84.6%
P 0.248 0.543
Health insurance Ministry of Health | 245 | 53.8% | 72 | 29.4% | 173 | 70.6% | 24 | 9.8% | 221 | 90.2%
Private sector 34 | 7.5% I5 | 44.1% | 19 | 559% | 9 | 26.5% | 25 | 73.5%
University 9 2% 4 | 444% | 5 55.6% | 2 | 222% | 7 | 778%
hospitals
Royal Medical 95 | 209% | 26 | 274% | 69 | 72.6% | 14 | 147% | 8] | 853%
Services
United Nations 12 2.6% 3 25% 9 75% 0 — 12 100%
Relief and Works
Agency (UNRWA)
No health 60 | 132% | 17 | 283% | 43 [ 71.7% | 3 5% 57 95%
insurance
P 0.455 0.014
Do you have any cardiovascular Yes 280 | 61.5% | 92 | 32.9% | 188 | 67.1% | 41 | 14.6% | 239 | 85.4%
diseases?
No 175 | 385% | 45 | 25.7% | 130 | 743% | Il | 63% | 164 | 93.7%
P 0.106 0.006
(Continued)
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Table 1 (Continued).

Raw total Have you ever had the Have you had the flu
flu vaccine before? vaccine this season?
(2022-2023)

Yes No Yes No

N % N % N % N % N %

Do you have any respiratory diseases? Yes 67 | 147% | 26 | 388% | 41 | 61.2% | 13 | 19.4% | 54 | 80.6%
No 388 | 85.3% | Il | 28.6% | 277 | 71.4% | 39 | 10.1% | 349 | 89.9%
P 0.093 0.026
Do you have type 2 diabetes mellitus? Yes 176 | 38.7% | 49 | 27.8% | 127 | 72.2% | 26 | 14.8% | 150 | 85.2%
No 248 | 54.5% | 83 | 33.5% | 165 | 66.5% | 25 | 10.1% | 223 | 89.9%
P 0.098 0.108
Do you suffer from diseases that affect Yes 42 9.2% 18 | 42.9% | 24 | 57.1% | 10 | 23.8% | 32 | 76.2%
immunity (primary or secondary
. .. No 413 [ 90.8% | 119 | 288% | 294 | 71.2% | 42 | 10.2% | 371 | 89.8%
immunodeficiency)?
P 0.059 0.008
Do you take medications regularly? Yes 325 | 71.4% | 94 | 289% | 231 | 71.1% | 43 | 13.2% | 282 | 86.8%
No 130 | 286% | 43 | 33.1% | 87 | 669% | 9 | 6.9% | |21 | 93.1%
P 0.383 0.056
Do you get the flu frequently (more Yes 90 | 19.8% | 45 50% 45 50% 18 | 20% 72 80%
than twice during flu season between
No 365 | 80.2% | 92 | 25.2% | 273 | 74.8% | 34 | 9.3% | 331 | 90.7%
September and May each year)?
P <0.001 0.004
Have you been hospitalized previously Maybe 21 4.6% 8 38.10% | 13 | 61.9% | | 4.8% 20 | 95.2%
due to flu complications?
Yes 48 | 10.5% | 22 | 458% | 26 | 542% | 6 | 12.5% | 42 | 87.5%
No 386 | 84.8% | 107 | 27.7% | 279 | 72.3% | 45 | 11.7% | 341 | 88.3%
P 0.026 0.608

association of sociodemographic factors revealed that individuals who lived in rural regions were more likely to have ever
received a vaccination (P=0.015; 39.3% vs. 27.1% in urban areas). Additionally, having a bachelor’s degree and being
currently employed or retired were substantially correlated with having ever received vaccination (P=0.012 and P=0.013,
respectively) and with receiving a vaccination that season (P=0.043 and P=0.047, respectively). That season’s vaccination
uptake was highest among those insured by private health insurance and by university hospitals (26.5% and 22.2%,
respectively) vs. 9.8% among those having Ministry of Health insurance and 5% in subjects who had no health insurance
coverage whatsoever (P=0.014). More than half the participants (57.4%) reported a low income (<500 Jordanian dinar).

Table 1 also shows the influenza vaccine uptake rate against medical history. Among individuals diagnosed with cardiovas-
cular disease, 14.6% received the flu vaccine that season (P=0.006) while 19.4% of those with respiratory disorders and 23.8% of
those with immunosuppressive conditions were vaccinated that season (P=0.026 and P=0.008, respectively). Regarding reported
history of influenza infections, 19.8% reported getting flu infections frequently. Half of the participants who reported frequent flu
episodes reported having been (P<0.001 and P=0.004, respectively). Moreover, 10.5% of participants reported having been
hospitalized due to influenza/flu-like illness complications. This group had a statistically higher rate of ever receiving the
influenza vaccine when compared to those who were not hospitalized (45.8% and 27.7%, P=0.026).
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General Attitudes toward Influenza Vaccine

Interestingly, 28.8% of the participants strongly agreed or agreed with the statement “I am against flu vaccine”, with
correspondingly low uptake rates of influenza vaccine. Half of the participants strongly disagreed or disagreed with this
statement and had a statistically higher uptake of vaccine for that season or ever having been vaccinated when compared
to the former group (2.3% vs. 20.4%, P<0.001 and 8.4% vs. 48.2%, P<0.001). Those with a neutral opinion consti-
tuted 21.5% of the participants, with an intermediate level of influenza vaccine uptake rates of 17.3% for having ever

been vaccinated against influenza and 3.1% vaccinated for that season of influenza.

Participants’ Knowledge of and Perspectives on Influenza and Vaccination

The knowledge part of the questionnaire on influenza and vaccination is shown in Table 2. A large proportion (43.5%)
thought that influenza was moderately contagious, while almost half (48.6%) acknowledged that it could cause only
minor infections, doctor’s visits, or hospitalization. Interestingly, 39.6% of all study participants believed that annual

Table 2 Associations between perceived knowledge about flu, flu vaccine, and vaccination status

Raw total Have you ever had the Have you had the flu
flu vaccine before? vaccine this season?
(2022-2023)
Yes No Yes No
N % N % N % N % N %
Influenza is considered Noncontagious 18 4% 6 | 333% | 12 | 667% | 2 | IIl.1% | 16 | 88.9%
Slightly contagious 59 13% 7 | 119% | 52 | 88.1% | O — 59 | 100%
Intermediately 198 | 43.5% | 60 | 30.3% | 138 | 69.7% | 23 | 11.6% | 175 | 88.4%
contagious
Highly contagious 159 | 34.9% | 56 | 35.2% | 103 | 64.8% | 22 | 13.8% | 137 | 86.2%
| do not know 21 46% | 8 |381% | 13 | 619% | 5 | 238% | 16 | 76.2%
P 0.017 0.02
Influenza can cause Mild disease/staying at 154 | 33.8% | 29 | 188% | 125 | 81.2% | 8 52% | 146 | 94.8%
home
Going to doctor/ 72 | 158% | 18 | 25% 54 75% 3| 42% | 69 | 95.8%
hospital
Hospital admission 8 1.8% 2 25% 6 75% 2 25% 6 75%
All of the above 221 | 48.6% | 88 | 39.8% | 133 | 60.2% | 39 | 17.6% | 182 | 82.4%
P <0.001 <0.001
Influenza vaccine is given in Spring 27 5.9% 8 | 296% | 19 | 704% | | 3.7% 26 | 96.3%
Summer 17 | 37% | 5 | 294% | 12 | 70.6% | | 5.9% 16 | 94.1%
Autumn 175 | 385% | 79 | 45.1% | 96 | 54.9% | 40 | 22.9% | 135 | 77.1%
Winter 236 | 51.9% | 45 | 19.1% | 191 | 80.9% | 10 | 4.2% | 226 | 95.8%
P <0.001 <0.001
(Continued)
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Table 2 (Continued).

Raw total Have you ever had the Have you had the flu
flu vaccine before? vaccine this season?
(2022-2023)

Yes No Yes No
N % N % N % N % N %

Influenza vaccine is given in what 4 29 6.4% 9 31% 20 69% | 3.4% 28 | 96.6%
month?

7 16 35% | 4 25% 12 75% 0 — 16 100%

10 273 | 60% | 91 | 333% | 182 | 66.7% | 47 | 17.2% | 226 | 82.8%

12 137 | 30.19% | 33 | 24.1% | 104 | 75.9% | 4 | 2.9% | 133 | 97.1%

P 0.27 <0.001

vaccination was unnecessary, while the majority (53.4%) saw that combining vaccination with abiding with the required
safety precautions was the best preventive method. The vaccine’s perceived efficacy and safety received moderate mean
values of 6.14+2.49 and 6.25+2.61 (Table 2).

In terms of perceived knowledge of influenza and influenza vaccine uptake rate, individuals who believed influenza
was extremely contagious had higher vaccination rates than those who thought it not contagious: 35.2% vs. 33.3%
(P=0.017) had been previously vaccinated and 13.8% vs. 11.1% (P=0.02) had been vaccinated that season. Participants
who believed flu could cause hospitalization had higher vaccination rates than those who thought it only caused mild
disease (25% vs. 18.8% previously, 25% vs. 5.2% that season; P<0.001). Regarding vaccine timing, individuals who
knew the vaccine was provided in autumn had the highest uptake, with 45.1% having been previously vaccinated and
22.9% that season (P<0.001). Likewise, individuals who knew that the vaccine was provided in October demonstrated
substantial vaccination rates (33.3% previously and 17.2% that season, P<0.001; Table 2).

Perceptions of, Barriers to, and Predictors of Influenza Vaccine Uptake

Individuals who strongly agreed or agreed with the statement that “Without the vaccine, I feel like I’m at high risk of getting
the flu” had higher rates of vaccination for that season (2022-2023; 26.1%) and for having ever been vaccinated (59.2%) than
those who disagreed or strongly disagreed (3.5%, P<0.001 and 13.4%, P<0.001, respectively). People who strongly agreed or
agreed that they would experience severe symptoms if infected had higher rates of vaccination for that season (17.1%) and in
the past (44.9%) compared to those who disagreed (5.5%, P=0.002 and 17.5%, P<0.001 respectively; Table 3).

Around 29% of the study participants agreed or strongly agreed with the statement “If I get the flu, I am at risk of
serious complications.” Uptake of the vaccine was significantly higher than those who strongly disagreed or disagreed
with or were neutral on this statement for both having ever been vaccinated (41.7% vs. 23.3% vs. 29.8%, P=0.001) or
having been vaccinated that season against flu (18.2% vs. 6.8% vs. 12.5%, P=0.005). Of those who agreed that they put
others at risk, 14.6% had received the vaccine during that season and 35.4% had received it in the past compared to those
who disagreed (3.3%, P=0.002 and 18%, P<0.001, respectively; Table 3).

Supplementary Table 1 shows a high association between vaccination status and the perceived benefits of the influenza

vaccine. Of those who strongly thought that the flu vaccine would ease their worries of being ill, 49.8% had previously been
vaccinated and 21.1% had received the vaccine that season compared to 11.2% who had ever been vaccinated and 0.9% for
having been vaccinated that season in those who disagreed or strongly disagreed with the statement (P<0.001). Those who
reported that they would benefit from the vaccine were more likely to receive it, with 19.2% having received it that season and
45.9% ever having received it compared to 4.2% and 0, respectively, for those who disagreed with the statement (P<0.001 for
both). Finally, those who agreed that getting the vaccine would decrease the spread of the flu around them had higher
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Table 3 Associations between perceived susceptibility and severity of influenza and vaccination status

Raw total Have you ever had the Have you had the flu

flu vaccine before? vaccine this season?
(2022-2023)

Yes No Yes No
N % N % N % N % N %
I catch the flu more easily than other Strongly agree, | 174 | 382% | 59 | 33.9% | |15 | 66.1% | 22 | 12.6% | 152 | 87.4%
people of the same age agree
Neutral 82 18% 25 | 30.5% | 57 | 69.5% | 12 | 14.6% | 70 | 85.4%
Strongly 199 | 43.7% | 53 | 26.6% | 146 | 73.4% | 18 9% 181 | 91%
disagree,
disagree
P 0.31 0.332
Without the vaccine, | feel like | am at Strongly agree, | 157 | 345% | 93 | 59.2% | 64 | 40.8% | 41 | 26.1% | 116 | 73.9%
high risk of getting the flu agree
Neutral 97 | 213% | 17 | 175% | 80 | 825% | 4 | 4.1% | 93 | 95.9%
Strongly 201 | 44.2% | 27 | 13.4% | 174 | 86.6% | 7 | 3.5% | 194 | 96.5%
disagree,
disagree
P <0.001 <0.001
If 1 get the flu, | get severe symptoms Strongly agree, 187 | 41.1% | 84 | 449% | 103 | 55.1% | 32 | 17.1% | 155 | 82.9%
agree
Neutral 85 | 187% | 21 |247% | 64 | 753% | 10 | 11.8% | 75 | 88.2%
Strongly 183 | 40.2% | 32 | 17.5% | 151 | 82.5% | 10 | 55% | 173 | 94.5%
disagree,
disagree
P <0.001 0.002
If | get the flu, | am at risk of serious Strongly agree, | 132 | 29% 55 | 41.7% | 77 | 583% | 24 | 18.2% | 108 | 81.8%
complications agree
Neutral 104 | 22.9% | 31 | 298% | 73 | 70.2% | 13 | 12.5% | 91 | 87.5%
Strongly 219 | 48.1% | 51 | 233% | 168 | 76.7% | 15 | 6.8% | 204 | 93.2%
disagree,
disagree
P 0.001 0.005
If 1 get the flu, | put those around me at Strongly agree, | 336 | 73.8% | 119 | 35.4% | 217 | 64.6% | 49 | 14.6% | 287 | 85.4%
risk of infection agree
Neutral 58 | 127% | 7 12.1% | 51 | 87.9% | | 1.7% | 57 | 98.3%
Strongly 6l 134% | |1 18% 50 82% 2 | 33% | 59 | 96.7%
disagree,
disagree
P <0.001 0.002
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vaccination rates than those who disagreed for both groups: having ever been vaccinated (42.3% vs. 9.5%, P<0.001) and
having been vaccinated during the season of 2022-2023 (17.6% vs. 2.4%, P<0.001).
Concerns about adverse vaccine effects, disliking the vaccinations, misconceptions about the vaccine’s ability to

cause influenza, lack of information, and lack of encouragement from family or peers were all major barriers to

vaccination with statistically significant differences between those who reported these barriers and those who disagreed

with them as barriers to their vaccine uptake. Other concerns about affordability and availability also significantly

influenced vaccination rates (Table 4).

Health-care providers’ recommendations had a considerable impact on immunization behavior in terms of cues to

action. Among individuals who strongly agreed with these recommendations, 12.5% had received the vaccine that season
and 36.4% had previously received the vaccine compared to 3.7% (P<0.001) and 19.5% (P<0.001), respectively, for

Table 4 Associations between perceived barriers and vaccination status

Raw total Have you ever had the Have you had the flu
flu vaccine before? vaccine this season?
(2022-2023)
Yes No Yes No
N % N % N % N % N %
I am worried about the side effects of Strongly agree, 240 | 52.7% | 56 | 23.3% | 184 | 76.7% | 15 | 6.3% | 225 | 93.8%
the flu vaccine agree
Neutral 82 18% 19 | 232% | 63 | 768% | 6 | 7.3% | 76 | 92.7%
Strongly disagree, 133 |1 292% | 62 | 46.6% | 71 | 53.4% | 31 | 23.3% | 102 | 76.7%
disagree
P <0.001 <0.001
I do not like vaccinations Strongly agree, 257 | 56.5% | 49 | 19.1% | 208 | 80.9% | 18 7% 239 | 93%
agree
Neutral 55 | 12.1% | 16 | 29.1% | 39 | 70.9% | 4 | 73% | 51 | 92.7%
Strongly disagree, 143 | 314% | 72 | 503% | 71 | 49.7% | 30 | 21% | 113 | 79%
disagree
P <0.001 <0.001
The flu vaccine might give me the flu Strongly agree, 173 | 38% 46 | 26.6% | 127 | 73.4% | 14 | 8.1% | 159 | 91.9%
agree
Neutral 127 | 27.9% | 27 | 21.3% | 100 | 78.7% | Il | 87% | 116 | 91.3%
Strongly disagree, 155 | 34.1% | 64 | 41.3% | 91 | 587% | 27 | 17.4% | 128 | 82.6%
disagree
P 0.001 0.015
I am worried that there may be Strongly agree, 261 | 57.4% | 61 | 23.4% | 200 | 76.6% | 20 | 7.7% | 241 | 92.3%
something | do not know about the flu agree
vaccine
Neutral 70 | 154% | 22 | 31.4% | 48 | 68.6% | 7 10% 63 90%
Strongly disagree, 124 | 27.3% | 54 | 43.5% | 70 | 56.5% | 25 | 20.2% | 99 | 79.8%
disagree
P <0.001 0.001
(Continued)
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Table 4 (Continued).

Raw total Have you ever had the Have you had the flu
flu vaccine before? vaccine this season?
(2022-2023)
Yes No Yes No
N % N % N % N % N %
Someone | know had a bad experience Strongly agree, 89 | 19.6% | 33 | 37.1% | 56 | 629% | 5 5.6% 84 | 94.4%
with the flu vaccine agree
Neutral 78 | 17.1% | 19 | 244% | 59 | 75.6% | 8 | 10.3% | 70 | 89.7%
Strongly 288 | 63.3% | 85 | 29.5% | 203 | 70.5% | 39 | 13.5% | 249 | 86.5%
disagree, dDisagree
P 0.189 0.114
| was not encouraged by family Strongly agree, 177 | 389% | 29 | 164% | 148 | 83.6% | 8 | 45% | 169 | 95.5%
members, friends, or coworkers to give agree
the vaccine to my child
Neutral 75 | 165% | 20 | 26.7% | 55 | 733% | 3 4% 72 96%
Strongly disagree, | 203 | 44.6% | 88 | 43.3% | |15 | 56.7% | 41 | 20.2% | 162 | 79.8%
disagree
P <0.001 <0.001
I am afraid of/do not like needles, so Strongly agree, 145 | 31.9% | 22 | 152% | 123 | 84.8% | 8 55% | 137 | 945%
I do not get the flu vaccine agree
Neutral 41 9% 16 39% 25 61% 5 | 122% | 36 | 87.8%
Strongly disagree, | 269 | 59.1% | 99 | 36.8% | 170 | 63.2% | 39 | 14.5% | 230 | 85.5%
disagree
P <0.001 0.023
It is difficult to arrange an Strongly agree, 113 | 248% | 27 | 239% | 86 | 76.1% | 8 | 7.1% | 105 | 92.9%
appointment or go to the clinic agree
Neutral 76 | 167% | 10 | 132% | 66 | 86.8% | 3 39% | 73 | 96.1%
Strongly disagree, | 266 | 58.5% | 100 | 37.6% | 166 | 62.4% | 41 | 15.4% | 225 | 84.6%
disagree
P <0.001 0.005
I do not have time to get the flu Strongly agree, 55 | 12.1% | 17 | 309% | 38 | 69.1% | 4 | 73% | 51 | 92.7%
vaccine agree
Neutral 71 156% | 10 | 14.1% | 61 | 859% | 5 7% 66 93%
Strongly disagree, | 329 | 72.3% | 110 | 33.4% | 219 | 66.6% | 43 | 13.1% | 286 | 86.9%
disagree
P 0.005 0.206
(Continued)
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Table 4 (Continued).

Raw total Have you ever had the Have you had the flu
flu vaccine before? vaccine this season?
(2022-2023)

Yes No Yes No

N % N % N % N % N %

The flu vaccine is expensive Strongly agree, 134 | 29.5% | 5I 38.1% | 83 | 61.9% | 18 | 13.4% | 116 | 86.6%
agree
Neutral 178 | 39.1% | 27 | 152% | I51 | 84.8% | 8 | 45% | 170 | 95.5%

Strongly disagree, 143 | 314% | 59 | 41.3% | 84 | 587% | 26 | 182% | 117 | 81.8%

Disagree
P <0.001 <0.001
The flu vaccine is not covered by health Strongly agree, 176 | 387% | 60 | 34.1% | 116 | 65.9% | 21 | 11.9% | 155 | 88.1%
insurance agree
Neutral 177 | 389% | 34 | 192% | 143 | 80.8% | 12 | 6.8% | 165 | 93.2%

Strongly disagree, 102 | 22.4% | 43 | 422% | 59 | 57.8% | 19 | 18.6% | 83 | 81.4%

disagree
P <0.001 0.011
The flu vaccine is not available Strongly agree, 66 | 145% | 26 | 394% | 40 | 60.6% | 10 | 152% | 56 | 84.8%
agree
Neutral 190 | 41.8% | 30 | 158% | 160 | 84.2% | 8 | 42% | 182 | 95.8%

Strongly disagree, 199 | 43.7% | 81 | 40.7% | 118 | 59.3% | 34 | 17.1% | 165 | 82.9%

disagree
P <0.001 <0.001
The flu vaccine might be dangerous for Strongly agree, 161 | 354% | 27 | 168% | 134 | 832% | 7 | 43% | 154 | 95.7%
patients agree
Neutral 160 | 352% | 46 | 287% | 114 | 71.3% | 12 | 7.5% | 148 | 92.5%

Strongly disagree, 134 | 295% | 64 | 478% | 70 | 52.2% | 33 | 24.6% | 101 | 75.4%

disagree

P <0.001 <0.001

those who disagreed with the statements. Trust in the vaccination guidelines had a significant impact, with 39% having
previously been vaccinated and 13.6% having been vaccinated that season compared to 17.2% (P<0.001) and 3.2%
(P<0.001), respectively, in those who disagreed. Participants who felt well informed were more likely to have been
vaccinated, 44% of whom had had previous vaccinations and 14.9% having been vaccinated that season compared to
17.3% (P<0.001) and 5.1% (P<0.001), respectively, in those who disagreed (Supplementary Table 2).

Supplementary Table 3 shows participants’ responses to other factors that may predict vaccination rates. Advice from

physicians, nurses, and family members or relatives were important predictors of influenza vaccine uptake. The logistic
regression analysis shown in Table 5A highlights multiple significant predictors by HBM domain of having ever been vaccinated.
It emphasizes the critical factors that influence vaccination status. Monthly household income (OR 1.23, P=0.025), perceived risk
without the vaccine (OR 1.63, P=0.008), trust in vaccination guidelines (OR 1.99, P<0.001), having health insurance (OR 1.52,
P=0.004), and doctor’s advice (OR 2.39, P<0.001) all significantly increased the odds of being vaccinated.
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Table 5 Logistic regression analysis for influenza vaccine uptake

Predictor Coefficient (f) | Odds ratio | 95% CI P

A. Ever vaccinated against influenza

Cues to action: health insurance 0.421 1.523 1.20— 0.004
1.85

Cardiovascular disease -0.23 0.794 0.65— 0.021
0.97

Cues to action: doctor’s recommendation 0.871 2.39 1.80— <0.001
3.20

Perceived risk: perceived risk without vaccine 0.49 1.632 1.20- 0.008
2.15

Perceived barriers: monthly family income 0.21 1.234 1.02— 0.025
1.46

Self-efficacy: trust in guidelines 0.69 1.994 |.45— <0.001
2.73

(Continued)

Likewise, a number of important predictors of influenza vaccination in the current year by HBM domain are shown
by the logistic regression analysis in Table SB. Vaccination was positively correlated with health insurance status (OR
1.45, P=0.002), doctor’s advice (OR 2.30, P<0.001), perceived risk without vaccination (OR 1.52, P=0.005), and
monthly family income (OR 1.26, P=0.015). Conversely, the chance of having had the vaccine that season inversely
correlated with having a cardiovascular illness (OR 0.85, P=0.03).

Discussion

This study revealed low influenza vaccine uptake overall among people aged >65 years, where only 11.4% had received
the vaccine during the 2022-2023 season and 30.1% reporting having ever been vaccinated against influenza. These
figures are higher than those in a previous study from Jordan, where influenza vaccine uptake was 1.2% for the season of
2017-2018% based on a convenience sample from community pharmacies and public places. A study from Saudi Arabia
revealed that 47.8% of study participants aged >65 years (n=496) had been vaccinated against influenza at least once.
Another survey of influenza vaccine coverage in Saudi Arabia conducted in 2017 reported rates of 44.5% for having ever
been vaccinated against influenza.”® Other reports of influenza vaccine coverage from the Middle East and Western
countries have also shown higher rates than the figures reported in our study from Jordan.?*>° Although regional figures
of influenza vaccine uptake are higher than ours, they are still lower than those reported from Europe. For example, data
from the UK revealed that influenza vaccine uptake was 64% in 65- to 69-year-olds, 74% in 70- to 74-year-olds, and 80%
in those aged >75 years.”®*! Influenza vaccination is a public health necessity in this vulnerable age group due to the
increased risk of more severe consequences. Low vaccination uptake rates significantly contribute to the global burden of
the disease, despite the fact that the influenza vaccine is widely accessible.** >

Several studies have indicated that the uptake of influenza vaccination among this vulnerable group remains low
worldwide, even though influenza vaccination decreases the incidence of influenza-related hospitalization and
mortality.>' 2 Regardless of the discrepancies between developed and developing countries’ vaccine uptake rates,
influenza infection is still imposing high morbidity and significant mortality for people aged >65 years. Data from the
USA for the season matching this study, 2022-2023, revealed that the mortality rate from influenza in the United States is
by far the highest among those aged >65 years, with rates reaching around 26.6 per 100,000 population.

Individuals living in rural regions were more likely to have ever received a vaccination than those in urban areas.
Interestingly, the reported influenza uptake patterns differ from those reported in the literature for other high-risk groups,
such as children, where reported vaccine uptake rates in urban areas are statistically much higher than those in rural areas.”*’
Our study also showed that residents of the capital were less likely to receive the influenza vaccine when compared to residents
of other cities in the north or the south of Jordan. This might be justified by the fact that health-care centers are less busy in
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rural areas outside the capital, enabling physicians to allocate more time to discuss the influenza vaccine and other preventive
measures with elderly subjects. This is consistent with a study from Spain that showed that rural residents, particularly in small
rural counties (80.8%), were more dependent upon clinical settings than urban residents (69.1%) for influenza vaccinations. In
adjusted analyzes, living in a large or small rural county remained significantly related to increased odds of being vaccinated in
a clinical setting (OR 1.17, 95% CI 1.06-1.29 and OR 1.45, 95% CI 1.24-1.69, respectively).** !

However, the low overall rates for this high-risk group of people aged >65 years revealed that they face multiple

barriers to vaccine access and delivery. Their lower overall rate of preventive services receipt'>'*

may be due to
insufficient services, fewer traditional health-care settings, higher rates of poverty and uninsured people, and longer
distances to sources of care, particularly in rural areas.'*

Education level and employment status were also substantially correlated with vaccination uptake: individuals with
a bachelor’s degree had higher vaccination rates. Only school education or not having attended school showed lower
vaccine uptake rates. This differs from the findings of a large study investigating the barriers to county-level seasonal
influenza vaccinations by United States Medicare beneficiaries during the influenza season.’® The study aimed to
quantify flu vaccination rates at the county level among Medicare-eligible individuals aged >65 years. The proportions
of individuals with a college degree or higher, those with weak English proficiency, and those residing in multi-unit
housing and single-parent households were significantly and favorably correlated with higher influenza vaccination
uptake.®® Similarly, educational attainment was reported to be among the most significant characteristics positively
influencing influenza vaccination uptake rates in Hungarian adults aged >65.>*

Half of the study participants who reported frequent flu episodes were significantly more likely to having previously
been vaccinated. A recent study from Saudi Arabia revealed that awareness of the severity of influenza infections was
one of the key predictors of influenza vaccine uptake.*? Similarly, a recent study on attitudes and perceptions among
individuals in Singapore toward influenza vaccination uptake indicated that the motivation for vaccination by individuals
aged >65 was primarily derived from previous positive vaccination experiences.”'

Lack of perceived susceptibility was a key barrier to influenza vaccine uptake in our study. The abovementioned
study from Singapore revealed that one of the reported barriers to influenza vaccine uptake was the belief that the
influenza virus causes a minor infection and that annual vaccinations are unnecessary.”’ The reported misconceptions
mirrored those reported in the literature previously, including the belief that vaccines were only necessary before
travel.>"**>** In addition, similarly to previous studies, most elderly individuals, particularly those who did not take
the influenza vaccine, neither believed in the efficacy of influenza vaccines nor perceived influenza infection as
a potentially serious disease.*

Concerns about potential adverse events of the vaccine were among the major barriers to vaccination. This is
consistent with previous studies indicating that adverse events are frequently reported as reasons for not receiving the
vaccine.?'?7¢ This is also consistent with a recent regional study from Saudi Arabia, where fear of influenza vaccine
side effects was the key barrier for influenza vaccine uptake.*? Furthermore, concerns about affordability and availability
also significantly influenced vaccination rates. This could be further investigated to strategically guide policies to
implement universal health coverage.

Health-care providers’ recommendations impacted immunization behavior considerably. This was one key finding where
study participants who felt well informed by health-care providers about the influenza vaccine were more likely to be
vaccinated. Previous studies also underscored the role of physicians’, nurses’, and family members’ or relatives’ advice as
important predictors of influenza vaccine uptake®' 743444648 A nationwide cross-sectional survey of UK general practices
to increase influenza vaccination rates in primary care reported that uptake rates were positively influenced by the availability
of a primary staff member for planning the flu campaign and producing a written report of practice performance.*’ These
strategies enhanced the vaccination rates in patients aged >65 years. Significantly improved flu vaccination rates were
independently linked to clear health-care leadership, effective communication regarding performance, and the methodologies
employed to identify and contact eligible patients.* In addition, recent clinical trials revealed that health literacy and health
education methodologies positively affected influenza vaccination uptake among individuals aged >65 years.** ** It is evident
that health-care personnel and family members are significant influencers in the decision-making process of older adults and
should be actively pursued in future health-promotion initiatives.

2134 https: Risk Management and Healthcare Policy 2025:18



Abu-Helalah et al

This study has several areas of strength, firstly covering one of the important areas of need in Jordan and developing
countries, influenza vaccination at age of risk of influenza complications, selection of a large and representative sample,
utilizing face-to-face interviews to ensure completeness of the data, and finally using a comprehensive survey based on
the HBM. On the other hand, depending on self-reporting for uptake rates may constitute a limitation in the study, and
reported history of admissions due to influenza infections was not investigated further through medical notes of the study
participants either.

Conclusion

This study revealed a low uptake rate of influenza vaccine among people aged >65 years in Jordan. In order to reduce
morbidity and mortality from influenza infections among this high-risk group, it is essential to ensure high annual influenza
vaccine coverage rates in Jordan. This study also provided a comprehensive understanding of perceptions of, attitudes
toward, cues to action, and barriers to influenza vaccine uptake among the elderly in Jordan. Actions and interventions
should be tailored to leverage predictors of influenza vaccine uptake, such as providing free vaccines for low-income
groups, active involvement of physicians in the promotion of the influenza vaccine by advising patients, and increasing
awareness about influenza burden for groups undermining vaccination uptake rates. Similarly, health-promotion programs
can utilize such data. The findings of this study can be considered baseline data for future interventions to improve uptake
rates among this vulnerable group in Jordan and conduct comparisons. Primary health-care services need to play a role in
reaching people aged >65 years for vaccine promotion and improving influenza vaccine uptake.
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