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Abstract

Introduction: Urinary tract infection (UTI) is a prevalent infection among the elderly population, often cul-
minating in more severe and life-threatening complications. The prevalence of diabetes among elderly individu-
als is markedly on the rise, with UTI emerging as the most prevalent infectious ailment in this diabetic cohort.
This study aims to ascertain the influence of theory-based education on promoting UTI prevention behaviours
among elderly diabetic women.

Material and methods: In this experimental study, 100 elderly women with diabetes who sought care at
comprehensive health service centres in Miandoab City between January and May 2022 were assessed. Multi-
stage random sampling was employed, and an educational intervention was designed according to the health
belief model (HBM) constructs. Data collected before and one month after the educational intervention were
analysed with a validated and reliable researcher-designed questionnaire.

Results: The participants had a mean age of 62.30 +7.63 years. There was significant disparity between
the experimental and control groups concerning the mean scores for knowledge, HBM constructs, and be-
haviour, with adjustments made for baseline differences. In essence, the intervention had significant affects,
resulting in heightened levels of knowledge, improvements in HBM constructs, and more favourable behavioural
changes. The effect size was moderate for perceived benefits and severity, while it was large for other variables
(p < 0.05).

Conclusions: The research findings validate the effectiveness of an intervention grounded in HBM for foster-
ing UTI prevention behaviours among elderly diabetic women. Consequently, such an approach is recommended
for enhancing the overall health of elderly diabetic women.
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Introduction

The number of elderly individuals with diabetes is
steadily on the rise [1]. According to estimates from
the World Health Organisation, the global diabetic popu-
lation aged 20-79 years is projected to reach 700 million
by 2045, signifying an annual worldwide health expen-
diture of approximately $760 billion for diabetes [2].
A study conducted in Iran reveals that, on average, one
out of every three individuals over the age of 60 years has
diabetes [3]. Type 2 diabetes escalates the susceptibility
to various ailments, including cardiovascular diseases,
ocular complications leading to blindness, lower limb

amputations, and renal and infectious maladies. Among
these, urinary tract infection (UTI) is the most prevalent
infectious condition affecting people with diabetes [4].
Urinary tract infections can manifest in the urinary
tract, kidneys, or bladder [5], and they are a preva-
lent concern among elderly adults [6, 7]. In the United
States, UTIs account for approximately 5% of all emer-
gency department visits by individuals aged 65 years
and older [8]. A cohort study indicates that nearly 20%
of adults aged 65 years and above experience at least
one type of UTI over an average 5-year follow-up period
[9]. Research involving approximately 30,000 women
in the United States demonstrates that over 10%
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of women aged 65-85 years have experienced UTIs in
the past 12 months, with a 30% increase among women
aged 85 years and older [8, 10]. In a study conducted by
Sharma et al., bacteriuria was found in 43% of type 2
diabetic patients aged over 60 years, and it was more
common among female patients [11]. The higher preva-
lence of UTls in females compared to males is probably
attributable to the unique anatomical characteristics
of the female urinary tract, including the shortness
of the urethra and its proximity to the anus [12]. In re-
cent years, there has been growing research to identify
the clinical profile of UTls in diabetic patients [13]. How-
ever, such studies on elderly patients are rare [11]. Uri-
nary tract infections complicate blood sugar manage-
ment in people with diabetes, necessitating increased
monitoring, reducing the quality of life, and incurring
additional treatment expenses for patients [14].

Given the concerns surrounding UTls and the im-
perative for education in this domain, the present study
assesses the impact of health belief model (HBM)-based
education on promoting UTI prevention behaviours
among elderly diabetic women. Non-pharmacological
interventions and the encouragement of preventative
practices for UTIs hold significant importance due to
the adverse effects of drug resistance and the associat-
ed high treatment costs [15, 16]. Consequently, education
and behavioural modification assume a pivotal role [17].
Identifying and fortifying the behaviours above is para-
mount to fostering effective behavioural change. Health
education experts, therefore, leverage behaviour change
models [18]. The efficacy of theory-based educational
programs surpasses others [19]. The health belief model
emerges as the most prevalent model for assessing
behavioural transformations and disease prevention in
the elderly demographic [20]. According to this model,
individuals must perceive a threat (comprising perceived
susceptibility and severity) and believe that a particular
behaviour leads to a desirable outcome at an acceptable
cost to alter their current behaviour patterns successful-
ly. Furthermore, they must feel empowered to overcome
perceived obstacles during action [21].

Considering the dangers caused by urinary infec-
tions, we find the need to educate diabetic elderly
women in this field, because these infections are com-
pletely mixed with cultural and traditional and even
psychological structures (intercourse methods, pat-
terns of health habits, methods of washing, and use
of inappropriate clothing), which can be controlled and
prevented, and it is important to pay attention to it
economically, socially, and medically. With a simple ed-
ucation or lifestyle change, we can reduce the number
of elderly diabetic women with this infection and re-
duce the high costs of diagnosis and treatment. With
these explanations, the researcher can claim that edu-
cation in this field is the priority for the family, govern-
ment, hospital, and health care team. Based on the lit-
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erature review, the team of this study noticed a gap in
the knowledge in this field, so they decided to conduct
this study. According to the review of the background
of the research, the effect of the HBM on the promotion
of urinary infection prevention behaviours in diabetic
elderly women, the results of the studies showed that
most of the foreign studies were conducted on urinary
infection in the elderly or urinary infection in the dia-
betic elderly, and no study was found that investigated
the effect of the HBM on the promotion of UTI preven-
tion behaviours in elderly diabetic women. In the litera-
ture review of internal studies, the results showed that
no study has been conducted on the effect of the HBM
on the promotion of UTI prevention behaviours in el-
derly diabetic women. According to what was described
above, the present study aimed to determine the effect
of HBM-based education the promotion of UTI pre-
vention behaviours in elderly diabetic women. The hy-
pothesis of this study is that HBM-based education can
lead to the promotion of urinary infection prevention
behaviours, reducing the incidence of urinary infection
in elderly diabetic women as a result.

Material and methods

This study was conducted as an experimental in-
vestigation, with the statistical population consisting
of elderly diabetic women who sought healthcare ser-
vices at centres in Miandoab City in the West Azerbaijan
province of northwestern Iran from January to May 2022.

Sample size and sampling method

In this study, a multistage random sampling ap-
proach was employed. Initially, Miandoab City was
segmented into 4 distinct regions: North, South, East,
and West. Subsequently, one of these regions was ran-
domly selected. Two centres were randomly chosen
within the chosen region among healthcare and health
facilities visitors. One of these centres was then ran-
domly designated as the intervention group location,
while the other served as the control group location.
Eligible participants among the elderly diabetic women
who visited each centre were randomly included in
the study, provided they met the established inclusion
criteria. These criteria included a willingness to partic-
ipate in the research, an absence of cognitive impair-
ment, and no prior receipt of any training regarding UTI
prevention. Exclusion criteria comprised emigration,
relocation outside the region, and incomplete question-
naires. This study was conducted on elderly diabetic
women regardless of whether they had a UTI. The focus
of this study was on UTI prevention behaviours. For
a visual representation of the study’s flow, please refer
to Figure 1.
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| Randomised (n = 100) |

Control group
allocated to control (n = 50):
« received allocated to intervention
(just the intervention group received
the intervention) (n = 0)
« did not received allocated intervention (n = 50)

« Lost to follow-up (n = 0)
« Discontinued intervention (due to unwillingness
to continue participation) (n = 0)

* Analysed (n = 50)
« Excluded from analysis (n = 0)

Fig. 1. Flowchart of the study

A sample size of 45 elderly individuals per group
(intervention and control) was determined based on
a = 0.05, B-1= 0.8, and d = 0.56. Factoring in a 10% an-
ticipated dropout rate, the final sample size was adjust-
ed to 50 participants per group. Notably, the values for
S2 and d were derived from previous studies conducted
in this specific research domain [22].

Z1-0/2+Z1-B)2s
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Data collection tools and methods

A questionnaire was meticulously crafted based
on the HBM to gather data, as recommended by pre-
vious studies [22, 23], and the consensus of a panel
of experts (Fig. 2). This questionnaire encompassed
8 demographic inquiries: 5 queries on perceived barriers,
3 concerning perceived benefits, 5 on perceived suscep-
tibility, one on perceived severity, 13 on self-efficacy, and
19 on behaviour. Additionally, 4- and 2-choice questions
(yes or no) were employed to assess awareness, while
a 3-choice Likert scale was employed to measure the di-
mensions of HBM attitude. Questions concerning self-
efficacy and behaviour were adapted to include respons-
es such as “always”, “sometimes”, “rarely”, and “never”.

In this research endeavour, health education ex-
perts and the elderly were solicited to provide feedback
on the questionnaire’s appearance, evaluated against
3 conditions: entirely appropriate, appropriate, and in-
appropriate. This evaluation process served to establish
the face validity of the questionnaire. Consequently,
the face validity of the questionnaire was duly con-
firmed.

Furthermore, the content validity of the question-
naire was determined through the content validity ratio
(CVR) and content validity index (CVI). The question-
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¢ « Analysed (n = 50) ¢

Intervention group
allocated to intervention (n = 50):
« received allocated to intervention (n = 50)
« did not received allocated intervention
(due to not participating in the session) (n = 0)

« Lost follow-up (due to absence of more than
2 sessions) (n = 0)

 Discontinued intervention
(due to hospitalization) (n = 0)

« Excluded from analysis (n = 0)

Modifying Perceived
variables benefits vs.
perceived barriers
Perceived A Likelihood
seriousness Perceived of engaging in
Perceived threat health—prgmotmg
. behaviour
susceptibility
Self-efficacy
Cues
to action

Fig. 2. Scheme of the health belief model

naire was distributed to elderly and health education
specialists to assess content validity, resulting in a CVR
of 0.92 and a CVI of 0.95, hoth attesting to the ques-
tionnaire’s strong content validity.

To gauge the reliability of the questionnaire, Cron-
bach’s a coefficients were computed, yielding values
ranging from 0.77 to 0.91. These coefficients indicate
commendable internal consistency among the ques-
tionnaire’s items. Additionally, the intraclass correlation
coefficients (ICC) of the questionnaire items ranged
0.71-0.74, affirming the desirable ICC values of the ques-
tionnaire.

Data collection transpired in 2 stages: prior to
the educational intervention and one month after it.
For the comfort of the elderly participants, data were
collected by a trained interviewer who posed the ques-
tions and recorded their responses in the questionnaire.
When elderly participants felt fatigued during the ques-
tioning process, they were provided a brief respite. It
is imperative to note that, at the outset of the study,
participants were comprehensively informed about
the research objectives, their voluntary participation,
the confidentiality of their information, and their volun-
tary involvement in the study.
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Table 1. Comprehensive overview of educational content aligned with health belief model constructs

Construct Definition Goal Behavioural goal
Perceived An individual’s conclusion as Learners’ acquaintance 1. The learner should be able to state at least
benefits to whether the new behaviour  with the benefits of UTI 4 benefits of preventing UTls in elderly diabetic
is better than what they are prevention women.
already doing (25) 2. The learner should be able to express
the importance of preventing UTls in elderly diabetic
women.
Perceived An individual’s opinion as Learners’ acquaintance 1. The learner should be able to express the perceived
barriers to what will stop them from with perceived barriers to performing UTI prevention behaviours.
adopting the new barriers to performing 2. The learner should be able to prepare a schedule
behaviour (25) the promotion of UTI to perform UTI prevention behaviours.
prevention behaviours
Perceived An individual’s judgment Increasing perceived 1. The learner should be able to express the negative
severity of the severity of the severity in learners to consequences of UTls in elderly diabetic women.
disease (25) perform UTI prevention 2. The learner should know the importance of UTls
behaviours in elderly diabetic women.
Perceived An individual’s assessment Increasing the perceived 1. The learner should be able to enumerate at least

susceptibility of their chances of getting

a disease or condition (25)

susceptibility in
learners to perform UTI

2 cases of diabetic elderly women more susceptible
to UTls.

prevention behaviours

Self-efficacy Personal belief in the ability

to do something (25)

The learner’s
acquaintance with
the concept of self-
efficacy and ways to

increase it to perform UTI

—_

. The learners should be able to enumerate their self-
efficacy cases in UTI prevention behaviours.

The learners should be able to enumerate their
personal encouraging and strengthening factors

to perform UTI prevention behaviours.

N

prevention behaviours

UTI = urinary tract infection

Educational content

The educational content was organised based
on the HBM constructs using scientific sources, then
the contents of pamphlets, booklets, and meetings
were prepared. The evaluation team (elderly and health
education specialists) reviewed the educational con-
tent and made the necessary modifications (Table 1).

Conducting the intervention

The educational program comprised 5 weekly ses-
sions, each meticulously designed to focus on a distinct
facet of the HBM. The first training session was held,
during which the participants were asked about the du-
ration of each session, and accordingly, the duration
of the next sessions was set to one hour. It should be
noted that the research team found this length of time
appropriate for each session because they thought that
the duration of each session should be such that the el-
derly do not get tired and also have the ability to learn
the educational material. These sessions encompassed
various pedagogical techniques, including lectures, in-
teractive group discussions, dynamic question-and-an-
swer segments, practical demonstrations, and immer-
sive role-playing exercises. All sessions were conducted
within the confines of healthcare centres.

The content of the pamphlet and booklet, including
the definition of UTI, its types and symptoms, the ne-
cessity to pay attention to UTI, ways to prevent it (cloth-
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ing style, eating habits, urinary habits, and hygiene hab-
its), treatment method, and follow-up.

Furthermore, the educational materials underscored
the imperative of vigilance about UTlIs, elucidating var-
ious preventative measures, encompassing sartorial
choices, dietary habits, urinary hygiene practices, and
personal hygiene regimens. Additionally, the materials
delved into the methodologies for UTI treatment and
the subsequent course of follow-up.

Upon completing the questionnaires during the sec-
ond stage, educational sessions were administered to
the elderly participants in the control group, to comply
with the ethical principles. They were also provided
pamphlets and booklets, adhering to ethical princi-
ples. It is noteworthy that, given that more than half
of the elderly women (constituting 50.5% of the co-
hort) were illiterate, their relatives were thoughtfully
engaged to assist in conveying the contents elucidated
within the booklets and pamphlets.

Data analysis

The scoring of questions and grouping of the points
were based on previous research [22]. This investigation
exhibited a complete absence of missing data because
data acquisition was executed by a proficient interviewer,
who diligently posed inquiries to elderly participants and
meticulously recorded their responses within the struc-
tured questionnaire. Moreover, to facilitate the com-
prehensive data analysis, various statistical measures,
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including absolute and relative frequency distributions,
mean values, and standard deviations, were deployed for
descriptive data analysis. In pursuit of inferential data
analysis, the Shapiro-Wilk test was used to scrutinise
the normality of the dataset, while analysis of covariance
(ANCOVA) with baseline adjustments was employed
to make comparisons between pre-intervention and
post-intervention phases. Additionally, the y*test was
utilised to assess categorical data differences. Further-
more, the data was processed and visualised using SPSS
version 28.0 software. Lastly, a significance threshold
of p < 0.05 was adopted for all statistical analyses.

Strengths and limitations

Concerning the strengths of this study, the design
of an educational intervention for preventing UTIs in
elderly diabetic women was grounded in a compre-
hensive needs assessment (baseline), and it integrat-
ed the constructs of the HBM. However, the study also
encountered certain limitations, the most prominent
being a reliance on self-reported data. This limitation
was mitigated through diligent data collection via in-
terviews, clearly defined research objectives, and a one-
month follow-up period. Extending the follow-up dura-
tion would potentially yields more precise results.

Research outcomes

The findings of this study hold implications for guid-
ing policymakers. At the national level, it assumes par-
amount significance for governments to address health
concerns and prioritise the well-being of older women.

Availability of data and materials

The datasets used and analysed during the current
study are available from the corresponding author on
reasonable request.
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their legal guardians.
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Resulis

A cohort of 100 elderly women with diabetes partic-
ipated in the study. Their average age was 62.30 +7.63
years. Importantly, no statistically significant distinc-
tions in mean age were observed between the exper-
imental and control groups (p > 0.05). Detailed demo-
graphic information is presented in Table 2.

Table 3 presents the descriptive statistics of the indi-
ces and relevant sub-indices according to the follow-up
period for the groups.

Comparison of knowledge scores, health belief
model constructs, and urinary tract infection
prevention behaviour in diabetic elderly women:
experimental vs. control groups before and after
intervention

The analysis of covariance, with baseline adjust-
ments, was employed to compare the scores of various
constructs before and after the intervention. This anal-
ysis used the partial eta squared (n?) to indicate effect
size. Specifically, n? > 0.0099 denotes a small effect

Table 2. Descriptive statistics of qualitative demographic va-
riables

Parameters Frequency Percentage
Marital status

Married 82 82.8

Divorced/widowed 17 17.2
Educational level

lliterate 50 50.5

Primary school 25 25.3

Secondary school 11 11.1

High school and higher 13 13.1
Husband’s educational level

Illiterate 43 43.4

Primary and secondary school 36 36.4

High school diploma and higher 20 20.2
Husband’s job status

Employee 52 52.5

Retired 26 26.3

Unemployed/disabled 21 21.2
Living arrangements

Alone 12 12.1

With husband 32 323

With husband and children 55 55.6
Socio-economic status

Medium 81 81.8

Low 18 18.2
Job-status

Housewife 87 88

Retired/disabled 12 12
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Table 3. Descriptive statistics of the indices according to the follow-up period

Index Period Experimental group Control group Total
Mean SD Mean SD Mean SD
Knowledge After 18.90 4.94 10.75 2.26 14.70 5.57
Before 10.02 3.83 10.80 2.23 10.42 3.12
Perceived barriers After 3.77 1.29 1.49 1.05 2.60 1.63
Before 2.02 0.89 1.35 0.98 1.68 0.99
Perceived benefits After 231 11 1.71 1.30 2.00 1.25
Before 140 141 1.47 133 143 136
Perceived susceptibility After 3.52 1.69 1.96 1.68 2.72 1.85
Before 1.71 1.81 1.86 1.72 179 176
Perceived severity After 0.50 0.51 0.53 0.50 0.52 0.50
Before 0.29 0.46 0.53 0.50 0.41 0.50
Self-efficacy After 39.27 8.50 33.06 9.47 36.07 9.49
Before 33.50 6.45 34.53 6.3 34.03 6.36
Self-efficacy of clothing style After 9.81 1.83 8.29 2.63 9.03 2.39
Before 8.60 1.36 8.96 1.65 8.79 1.52
Self-efficacy of eating habits After 11.92 335 9.84 3.96 10.85 3.80
Before 9.33 3.28 9.80 2.38 9.58 2.33
Self-efficacy of urinary habits After 8.50 2.61 7.24 2.32 7.85 2.53
Before 7.27 1.94 7.63 1.89 7.45 1.91
Self-efficacy of hygiene After 9.04 2.11 7.69 2.02 8.34 2.17
Before 8.29 1.83 8.14 1.59 8.21 1.70
UTI prevention behaviour After 59.60 11.69 48.00 9.4 53.63 12.03
Before 48.33 8.05 49.65 7.49 49.01 7.76
Clothing style After 9.98 233 8.49 221 9.21 238
Before 8.45 1.74 8.90 1.68 8.73 1.71
Eating habit behaviour After 18.42 3.83 11.86 2.67 15.04 4.64
Before 11.90 7.35 12.35 3.99 12.13 5.84
Urinary habit behaviour After 12.54 3.38 11.31 3 11.91 3.23
Before 10.77 2.20 10.90 2.23 10.84 2.21
Hygiene behaviour After 18.67 4.24 16.33 4.51 17.46 4.51
Before 17.13 3.20 17.49 2.95 17.31 3.06

UTI = urinary tract infection

size, 2 > 0.0588 signifies a medium effect size, and
n? > 0.1379 suggests a large effect size (26). This coeffi-
cient provides insights into the extent to which the inde-
pendent variable explains the variance of the dependent
variable. Additionally, a post hoc test using Tukey’s Least
Significant Difference method was employed when sig-
nificant differences were detected.

Based on the findings presented in Table 4, a no-
table discrepancy in mean knowledge scores between
the experimental and control groups, with baseline
adjustments, was observed (F [1.96] = 159, p < 0.001).
Specifically, after adjusting for baseline in the experi-
mental group (19.13), the mean knowledge score was
significantly higher than in the control group (10.53).
In essence, the intervention had a significant and sub-
stantial impact on enhancing knowledge related to UTI
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prevention among elderly diabetic women, and this ef-
fect demonstrated a large effect size (2 = 0.62).

In line with the results displayed in Table 4, a sig-
nificant difference emerged between the experimental
and control groups in terms of mean perceived barriers
scores, accounting for baseline adjustments (F [1.96] =
32.45, p < 0.001). More precisely, the mean score of per-
ceived barriers after baseline adjustments in the ex-
perimental group (3.56) was notably higher than in
the control group (1.69). Consequently, the intervention
significantly amplified the perception of barriers to UTI
prevention in elderly diabetic women, and this effect
exhibited a large effect size (n2 = 0.24).

Examining the outcomes presented in Table 4, it is
evident that a significant difference existed between
the experimental and control groups regarding mean
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Table 4. Comparative analysis of knowledge scores, health belief model constructs, and behaviour in experimental and control

groups about urinary tract infection prevention

Parameters Source Type Il sum df Mean square F p-value n?
of squares
Knowledge Intercept 615.73 1 615.76 54.36 < 0.001 0.36
Baseline 314.64 1 314.64 27.77 < 0.001 0.22
Group 1801.45 1 1801.45 159.02 < 0.001 0.62
Error 1087.53 96 11.33
R squared = 0.643 (adjusted R squared = 0.635)
Perceived Intercept 57.51 1.00 57.51 54.78 < 0.001 0.36
barriers Baseline 76.26 1.00 76.26 72.65 < 0.001 043
Group 3245 1.00 3245 30.92 < 0.001 0.24
Error 100.77 96.00 1.05
R squared = 0.615 (adjusted R squared = 0.607)
Perceived Intercept 56.14 1.00 56.14 78.23 < 0.001 0.45
benefits Baseline 74.01 1.00 74.01 103.14 < 0.001 0.52
Group 10.58 1.00 10.58 14.74 < 0.001 0.13
Error 68.89 96.00 0.72
R squared = 0.574 (adjusted R squared = 0.537)
Perceived Intercept 100.30 1.00 100.30 83.30 < 0.001 0.46
susceptibility Baseline 160.31 1,00 160.31 133.15 <0.001 0.58
Group 69.04 1.00 69.04 57.34 < 0.001 0.37
Error 115.59 96.00 1.20
R Squared = 0.656 (adjusted R squared = 0.649)
Perceived Intercept 1.41 1.00 141 17.89 < 0.001 0.157
severity Baseline 17.17 1.00 17.17 21853 < 0.001 0.695
Group 0.74 1.00 0.74 9.36 0.003 0.089
Error 7.54 96.00 0.08
R squared = 0.695 (adjusted R squared = 0.689)
Self-efficacy Intercept 0.001 1 0.001 0 0.995 0
Baseline 4455.15 1 4455.15 124.87 < 0.001 0.57
Group 1311.55 1 1311.55 36.76 < 0.001 0.51
Error 3425.16 96 35.68
R squared = 0.612 (adjusted R squared = 0.604)
Behavior Intercept 928.64 1 928.64 11.12 0.001 0.104
Baseline 2826.78 1 2826.78 33.84 < 0.001 0.261
Group 3846.23 1 3846.23 46.05 < 0.001 0.324
Error 8018.70 96 83.53

R squared = 0.434 (adjusted R squared = 0.423)

perceived benefits scores while considering baseline
adjustments (F [1.96] = 10.58, p < 0.001). Specifically,
the mean score of perceived benefits after adjusting
for baseline in the experimental group (2.34) was sig-
nificantly higher than in the control group (1.68). This
underscores the intervention’s substantial impact in
augmenting the perceived benefits associated with UTI
prevention in elderly diabetic women, with a medium
effect size (2 = 0.13) observed.

Furthermore, the results from Table 4 indicate a sig-
nificant distinction between the experimental and con-
trol groups concerning mean perceived susceptibility
scores following baseline adjustments (F [1.96] = 69.04,
p < 0.001). Notably, the mean score of perceived suscep-
tibility after adjusting for baseline in the experimental
group (3.58) significantly exceeded that in the control
group (1.91). In essence, the intervention significantly
elevated the perceived susceptibility to UTI prevention
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in elderly diabetic women, and this effect demonstra-
ted a large effect size (n2 = 0.37).

According to the findings presented in Table 4, a sta-
tistically significant difference emerged between the ex-
perimental and control groups concerning the mean
scores related to perceived severity when adjusting for
baseline values (F [1.96] = 0.74, p < 0.003). Specifical-
ly, the mean score for perceived severity, following ad-
justment for baseline measures, was notably higher in
the experimental group (0.61) than in the control group
(0.43). This signifies that the intervention significantly
influenced the perceived severity of UTI prevention in
elderly diabetic women. Furthermore, it is noteworthy
that this effect was characterised by a medium effect
size, estimated at 0.089.

Turning to the results of Table 4 once more, a note-
worthy distinction was observed between the experi-
mental and control groups concerning the mean scores
related to self-efficacy when adjusting for baseline
(F [1.96] = 36.8, p < 0.001). More specifically, the mean
self-efficacy score, post-adjustment for baseline val-
ues, was substantially higher in the experimental
group (39.83) than in the control group (32.53). This
suggests that the intervention was pivotal in enhanc-
ing the self-efficacy associated with UTI prevention in
elderly diabetic women. Notably, the magnitude of this
effect was characterised by a large effect size, amount-
ing to 0.51. It is worth noting that the effect size was
large for all the sub-indices relating to the self-efficacy
construct, encompassing aspects such as clothing style
(0.29), eating habits (0.30), urinary habits (0.22), and
hygiene (0.15).

Continuing to explore the results depicted in Table 4,
a substantial difference was observed between the ex-
perimental and control groups in terms of mean scores
related to prevention behaviour once baseline adjust-
ments were applied (F[1.96] = 46, p < 0.001). In this con-
text, the mean score for prevention behaviour, post-ad-
justment for baseline values, exhibited a significant
elevation in the experimental group (60.1) compared
to the control group (47.6). This underscores the note-
worthy impact of the intervention on bolstering UTI
prevention behaviour among elderly diabetic women.
Significantly, the effect size associated with this effect
was large, measuring 0.32. Remarkably, the effect size
remained consistently large across all sub-indices as-
sociated with prevention behaviour, encompassing ele-
ments such as clothing style (0.22), eating habits (0.51),
urinary habits (0.28), and hygiene (0.15).

Suggestions

This research advocates for educating healthcare
system personnel, encompassing innovative training
methods such as peer training and mass media edu-
cation, augmented by telehealth services. Furthermore,

48

it is recommended that this study be replicated on
a larger sample size and in diverse settings to enhance
the generalisability of the results. Future investiga-
tions should investigate the determinants of UTI prev-
alence among elderly diabetic women. Future studies
are also advised to incorporate UTI laboratory tests in
conjunction with questionnaires to assess the impacts
of health behaviours more comprehensively.

Discussion

Urinary tract infections, as essential health ele-
ments, pose significant challenges among elderly
diabetic women. Therefore, a well-structured educa-
tional program substantially influences the mitigation
of these issues [16]. This study aimed to ascertain
the impact of HBM-based education on promoting UTI
prevention behaviours in elderly diabetic women. It is
imperative to highlight the innovative nature of this
study within this specific domain.

During this study, the intervention exhibited a note-
worthy effect on enhancing the examined variables.
The research findings conclusively validate the efficacy
of the HBM-based intervention in elevating UTI preven-
tion behaviours among elderly diabetic women.

The demographic data and research variables, mea-
sured before the intervention, ensured the compara-
bility of the sample populations in the 2 groups and
minimised the potential impact of intervening variables
on the research outcomes. All research variables were
comprehensively examined as follows.

Knowledge

Based on the research findings, the HBM-based
intervention significantly enhanced the knowledge
score related to UTI prevention among elderly diabetic
women. This outcome aligns with the findings of pre-
vious studies [18, 24]. The research outcomes under-
score the pivotal role of health behaviours and habits
in the aetiology of UTls. Consequently, a pragmatic ap-
proach to reducing UTls, particularly in women, involves
acquiring knowledge about predisposing factors for
UTls and implementing alterations in health behaviours
[22]. In the HBM context, knowledge about a specific
ailment is a structural variable, functioning as a mod-
ifying factor [25]. According to the HBM framework,
modifying variables indirectly influences health-related
behaviours by influencing perceptions of severity, sus-
ceptibility, benefits, and barriers [25, 26].

Perceived susceptibility

Based on the present results, the HBM-based inter-
vention exhibited a pronounced effect in augmenting
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the perceived susceptibility score concerning UTI pre-
vention in diabetic elderly women. This outcome aligns
harmoniously with findings from several studies [18, 23,
27,28]. In contrast to the current investigation, Hashemi
Parast’s research failed to document any significant im-
pact of HBM-based education on perceived susceptibility
as a means of preventing UTIs [29]. According to schol-
ars, mere knowledge of disease proves inadequate in
fostering preventive behaviours, whereas one’s mindset
and attitude assume pivotal roles in adopting preventa-
tive measures [30]. The health belief model is a guiding
framework that empowers individuals to comprehend
their disease vulnerability and elect risk-mitigating be-
haviours [31]. Perceived susceptibility, within this context,
denotes the subjective evaluation of the risk associated
with developing a health issue [2, 3, 6]. The health belief
model posits that individuals who perceive susceptibility
to a specific health problem are inclined to engage in
behaviours to minimise their risk of contracting that
health issue [3]. When individuals acknowledge their
susceptibility to a symptomless disease, this awareness
can precipitate preventive behaviours [32].

Perceived severity

Based on the present results, the HBM-based inter-
vention demonstrated a moderate impact on enhanc-
ing the perception of the severity of UTI prevention
among elderly diabetic women. This outcome aligns
with findings from several previous studies [28, 33, 34].
The perceived severity and susceptibility amalgama-
tion is the perceived threat [6]. Perceived severity and
susceptibility to a specific health condition depend on
one’s knowledge base [3, 35]. Perceived severity en-
compasses the potential complications of developing
or neglecting a disease without treatment. This encom-
passes medical and social consequences such as mor-
tality, disability, pain, alterations in occupational cir-
cumstances, family dynamics, and social relationships
[27]. Carmal conducted a comprehensive review of
46 HBM studies and concluded that perceived suscep-
tibility was pivotal in predicting behavioural responses
[36]. To enhance the level of perceived severity in this
context, it is imperative to raise awareness regarding
the gravity of UTls, the ramifications of the disease, and
the associated treatment costs [33, 37].

The health belief model is a valuable framework for
comprehending societal responses to infectious diseas-
es [38]. As society accentuates the severity of a given
situation, individuals tend to perceive themselves as
being at a heightened risk, potentially prompting them
to undertake health-related measures [39, 40]. In a study
by Bazargani et al., parents in the experimental group
developed a newfound perception of their children’s
vulnerability to UTls, prompting them to take risk-reduc-
tion measures more seriously [28]. It is essential to note

that individuals exhibit both cognitive and emotional
responses to perceived severity. These responses inde-
pendently influence their actions concerning seeking
diagnosis and treatment. Cognitive responses tend to
encourage individuals to pursue necessary behaviours,
while emotional responses, acting as barriers, may de-
ter individuals from seeking diagnosis and treatment
due to the fear of receiving an unfavourable diagnosis.
Consequently, it is advisable to evaluate, modify, or mit-
igate emotional barriers in conjunction with addressing
the rational aspects of severity enhancement [41].

Perceived barriers

Based on the current findings, the HBM-based in-
tervention exhibited a substantial impact on elevating
the scores associated with perceived barriers to UTI
prevention among elderly diabetic women. These out-
comes align consistently with previous research [42—44]
but exhibit disparities compared to other investigations
[18, 29]. The escalation in the mean score of perceived
barriers suggests an enhanced awareness among indi-
viduals regarding impediments hindering their engage-
ment in preventative behaviours and their subsequent
efforts to address these barriers [45]. Numerous studies
have underscored the pivotal role of perceived barriers
in articulating and prognosticating health-protective
behaviours [46]. A study conducted by Jones et al. sub-
stantiates this perspective, as perceived barriers consis-
tently mediated the correlation between exposure and
behaviour across all models [47]. An individual’s percep-
tion of the obstacles surrounding a specific behaviour
holds paramount significance in adhering to health
practices — an aspect that can be effectively cultivated
through educational programs introducing behaviour fa-
cilitators [48]. Scholars such as Zeigheimat et al. [40] and
Bazargani et al. [28] have underscored the importance
of addressing perceived barriers during educational
interventions. Identifying and understanding perceived
barriers to adopting health-conscious behaviours can
instil motivation and bolster self-assurance [39]. Karimy
et al. [49] reported a noteworthy decrease in mean
scores related to perceived barriers within the inter-
vention group both before and after the intervention.
The divergence between the outcomes of the current
study and the study by Karimy et al. could be attributed
to different scoring systems applied to the construct
of perceived barriers. In the present study, higher per-
ceived barriers received lower scores, while lower per-
ceived barriers garnered higher scores [18].

Perceived benefits

Based on the present results, the HBM-based inter-
vention significantly increased the perceived benefits
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score for UTI prevention in elderly diabetic women. This
finding aligns with the outcomes reported in several
studies [18, 33, 50, 51]. In this context, perceived ben-
efits denote individuals’ perceptions of the advantages
of engaging in the targeted behaviour [52]. These stud-
ies suggest that perceived benefits are crucial in fos-
tering health-related behaviours [33]. Education signifi-
cantly contributes to enhancing perceived benefits [28].

Concerning enhancing UTI prevention behaviours
in women, perceived benefits emerged as the second
most influential predictor of behaviour, following per-
ceived barriers [53, 54]. Davati et al. [55] observed that
the “perceived benefits” construct strongly correlated
with women adopting sun-protective behaviours. In
a study by Hu et al., diabetic individuals with elevated
levels of perceived benefits exhibited a greater inclina-
tion to engage in improved self-care practices [56].

Moreover, in a study conducted by Noroozi et al., no
significant relationship was found between perceived
benefits and behaviour. According to Schwarzer, per-
ceived benefits within the health performance process
primarily operate during the motivation stage but ex-
ert a limited influence during the performance stage
[48]. The health belief model, which relies on educa-
tional initiatives, the dissemination of relevant bro-
chures and books, the conduct of face-to-face classes,
the cultivation of personal and social motivation, and
the bolstering of self-confidence, exerts a crucial impact
on perceived benefits and cements its favourable posi-
tion [21, 57]. In a study by Farahmand et al., lectures,
question-and-answer sessions, group discussions, ed-
ucational slides, and pertinent handouts were instru-
mental in enhancing subjects’ perception of “perceived
benefits” [58].

Self-efficacy

Based on the present results, the HBM-based in-
tervention exhibited a pronounced effect in elevating
the self-efficacy scores concerning UTI prevention in di-
abetic elderly women. This outcome aligns consistent-
ly with the findings of previous studies [24, 59]. Self-
efficacy is a fundamental determinant in maintaining
or modifying health behaviours. The higher the level
of self-efficacy, the greater the propensity for accep-
tance, continuity, and dedication to healthy behaviours,
bolstering one’s self-care prowess [60]. Cognitive de-
cline, prevalent among elderly patients, can significant-
ly influence their self-efficacy and self-care capabilities.

In the context of specific ailments, patients can nur-
ture and fortify their self-efficacy and self-care compe-
tencies solely through active intervention, reconstruct-
ing their self-assurance to surmount challenges, and
engaging in continuous learning [61]. In a study by Yu
et al,, self-efficacy emerged as a predictive factor for
medication adherence in elderly individuals living with
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HIV (PLWH ) [62]. According to Naeemi et al., self-ef-
ficacy was identified as the primary predictor of hy-
pertension self-care behaviours in the elderly [63]. In
a study by Niama et al., self-efficacy was the chief pre-
dictor of physical activity in the elderly [64]. In conclu-
sion, self-efficacy can anticipate self-care behaviours in
chronic conditions such as diabetes [65].

Behaviour

Based on the present results, the HBM-based in-
tervention substantially impacted elevating the scores
of behaviour associated with UTI prevention in diabet-
ic elderly women. In a study by Jiang et al., knowledge
significantly but indirectly influenced chronic diabetes
complication screening behaviours through perceived
susceptibility, perceived benefits, perceived barriers,
and self-efficacy [66]. In a study by Yazdanpanah et al.,
the HBM enhanced medication adherence in older indi-
viduals with hypertension by inducing changes in their
beliefs [67].

Conclusions

The present study’s findings confirm the efficacy
of HBM-based education in promoting UTI prevention
behaviours among elderly diabetic women. The study
recommends its utilisation for enhancing the health
of elderly diabetic women.
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