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Abstract
Introduction: Musculoskeletal pain is common among older adults, especially those in nursing homes. Effective management requires clinical
interventions and behavioral changes supported by theoretical frameworks. This study evaluated the effectiveness of a multidisciplinary
intervention based on the Health Belief Model in reducing pain and improving preventive health behaviors among nursing home living.

Methods: In this randomized controlled trial )parallel – group(, 120 older adults in Tehran were randomly assigned to intervention or control groups.
The eight-week intervention included vitamin D supplementation, physiotherapy, stress management, and HBM-based educational sessions.
Outcomes were measured at baseline, immediately after the intervention, and at three- and six-month follow-ups using the Visual Analog Scale,
DASS-21, and HBM-based questionnaires. Data were analyzed with ANCOVA and repeated-measures ANOVA.

Results: The intervention significantly improved all HBM constructs (p < 0.05), reduced six-month pain intensity (6.50 ± 1.467 vs. 7.02 ± 1.334; p =
0.001), and enhanced preventive behaviors (p < 0.001). Depression, anxiety, and stress also decreased, with the greatest effect on anxiety (p <
0.001).

Conclusion: HBM-based multidisciplinary interventions may be an effective strategy for managing musculoskeletal pain and promoting health
behaviors in nursing home living.

Trial registration: IRCT20220904055881N1. Registered on 11 February 2023(11/02/2023).

https://www.irct.ir/search/result?query=IRCT20220904055881N1

Introduction
At the biological level, aging results from the gradual accumulation of molecular and cellular damage over time, leading to a decline in physical and
cognitive capacities, physiological function, and an increased susceptibility to disease [1]. According to the United Nations, individuals aged 60
years and older are considered elderly [2]. Population aging is a global trend, and it is projected that by 2025, one in six people will be over 60 years
old; furthermore, the population aged 80 years and older is expected to increase from 143 million in 2019 to 426 million by 2050 [1]. Iran is also
experiencing rapid aging; according to the 2016 census, the elderly population was approximately 7,414,091 individuals [3]. This demographic shift,
along with social, economic, and cultural changes, has altered family structures and increased reliance on long-term care facilities [4]. Many
families, due to various constraints, are unable to provide continuous care, making the transition to nursing homes associated with psychological
consequences such as reduced self-esteem, loneliness, social isolation [6], and increased stress and anxiety [7].

Aging is associated with a higher prevalence of chronic diseases, particularly musculoskeletal disorders (MSDs), which are a leading cause of
disability and reduced quality of life [8]. MSDs range from acute injuries to chronic conditions and are often accompanied by pain, functional
limitations, and reduced mobility [9]. Globally, approximately 1.71 billion people are affected, and MSDs are a major contributor to years lived with
disability [9]. In Iran, the burden of these disorders is increasing [10].

Behavioral factors such as physical inactivity [11] and repetitive mechanical stress [12], as well as non-behavioral factors such as aging [13] and sex
[14], contribute to MSDs. Pain is a key symptom [15], and older adults are particularly vulnerable [16, 17]. Contributing factors include inactivity [16],
psychological stress [18], depression, and vitamin D deficiency [19]. Effective management of MSD pain in older adults is critical, as it affects
function, independence, and quality of life [20–22]. Interventions include nutrition (e.g., vitamin D supplementation) [23, 24], physical activity [25],
and stress management [26], but adherence is often limited due to disease characteristics and individual perceptions. Aging is associated with
cognitive and perceptual changes [27], which influence understanding of pain and health behaviors; therefore, theory-based interventions are
essential.

The Health Belief Model (HBM) provides a suitable framework to facilitate behavior change and adherence to pain management [28]. This model
emphasizes beliefs, attitudes, and perceptions and is appropriate for preventing chronic conditions [29]. Higher self-efficacy and fewer perceived
barriers are associated with greater engagement in preventive behaviors [30]; individuals with high self-efficacy manage MSD pain more effectively
[31]. Studies show that perceiving the benefits of exercise promotes osteoporosis prevention [32], and HBM-based education enhances self-efficacy
and preventive behaviors [33].

Globally, strategies include multidisciplinary rehabilitation programs in Germany [34, 35], NGO support in the United States [37], and public
campaigns in the United Kingdom [38], although research funding is limited [36]. In Iran, routine care is available, but specialized services for MSDs
are limited, and nursing homes may not meet all standards [39].

Addressing MSDs in older adults requires a multidisciplinary approach, including raising knowledge, promoting evidence-based interventions, and
engaging older adults [36]. The multifactorial nature of MSDs makes multifaceted interventions essential [40]. Considering the high prevalence of
MSD pain, increased vulnerability in nursing homes, and the lack of comprehensive HBM-based interventions, targeted research is needed. Most
previous studies have focused on single-component interventions or community-dwelling older adults. The aim of this study was to evaluate the
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effectiveness of a multidisciplinary intervention (including vitamin D supplementation, stress management, physical activity, and modification of the
older adults’ beliefs) in reducing musculoskeletal pain and improving preventive health behaviors in older adults living in nursing homes in Tehran.

Results
The mean age of the control group was 65.22 years, and that of the intervention group was 65.27 years. Baseline comparability between the groups
was assessed using independent t-tests for continuous variables and Chi-square and Fisher’s exact tests for categorical variables, revealing no
significant differences and confirming initial equivalence (Table 2).

Following the intervention, the mean scores of all HBM constructs in the intervention group increased significantly (P < 0.001, Table 3), and these
improvements were maintained and further strengthened at the 3- and 6-month follow-ups. High η² values indicated a strong effect of the
intervention on participants’ knowledge, health-related beliefs, and self-efficacy.

Regarding preventive health behaviors, no significant differences were observed at baseline (p > 0.05, Table 4). However, immediately post-
intervention and at the 3- and 6-month follow-ups, the distribution of responses for vitamin D intake, stress management, and proper body posture
differed significantly in favor of the intervention group (p < 0.001).

Repeated-measures ANOVA indicated that both groups experienced changes over time, but the intervention had the greatest impact on reducing
anxiety. Pain intensity in the intervention group decreased progressively, with the largest between-group difference observed at the six-month
follow-up (Table 5).

Overall, these findings suggest that a multicomponent intervention based on the Health Belief Model had a significant effect on improving health
beliefs and behaviors, while concurrently reducing pain and anxiety among older adults.

Discussion
The present study aimed to evaluate the effectiveness of multidisciplinary interventions based on the HBM in reducing the severity of
musculoskeletal pain and promoting preventive behaviors among older adults living in nursing homes. The findings indicated that these
interventions effectively improved the core constructs of the HBM and reinforced three targeted health behaviors, including vitamin D
supplementation, stress management, and proper postural practices.

The results showed that structured educational interventions led to a significant increase in knowledge in the intervention group, whereas no
significant change was observed in the control group. The persistence of this effect at three- and six-month follow-ups demonstrates the
effectiveness of the educational content and delivery methods [30, 57–62]. Knowledge, as a key construct of the HBM, plays a fundamental role in
shaping attitudes and preventive behaviors [62]. Interactive educational sessions- including explanations of pain mechanisms, the importance of
supplements, and correct postural practices - were particularly effective for older adults with cognitive or physical limitations [59].

Sensitivity and perceived severity of the condition in the intervention group improved significantly, consistent with previous research [30, 57, 58, 63].
Individuals are more likely to engage in detection, prevention, or treatment when they perceive themselves at risk, recognize the potential severity of
consequences, and trust the effectiveness of the intervention [64–66].

Perceived benefits increased, and perceived barriers decreased significantly in the intervention group, facilitated by theoretical education combined
with practical strategies, including home exercise, stress management, motivation enhancement, and positive thinking [30, 63, 69, 70]. Self-efficacy
also increased significantly, in line with Karimian’s findings [71], with the presence of a trained physiotherapist playing a key role in guiding exercises,
providing encouragement, answering questions, and offering individualized adjustments.

Cues to action improved significantly in the intervention group, consistent with previous studies [57, 59]. Reminder tools, support from healthcare
providers, and posters served as environmental cues that reinforced preventive behaviors. Vitamin D supplementation increased significantly [60,
72, 73], and stress management interventions reduced depression, anxiety, and stress [63, 75].

Proper body posture practices also improved, consistent with Eskandarinasab’s findings [76], and maintaining a healthy lifestyle during older
adulthood enhanced physical and psychological functioning as well as overall health [77]. The severity of musculoskeletal pain decreased
significantly in the intervention group, consistent with Moradi’s study [58].

These findings indicate that multicomponent interventions based on the HBM effectively improve health-related attitudes, perceptions, and
behaviors among older adults while simultaneously reducing the severity of musculoskeletal pain [58, 79]. Additionally, the synergistic interaction
among intervention components -including physiotherapy, physical activity, and supplementation - enhanced both physical and psychological
outcomes, as the effect of each component was reinforced by the others.

Conclusion
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The findings indicate that multidisciplinary interventions based on the HBM may represent an effective approach for reducing musculoskeletal pain,
promoting preventive health behaviors, and enhancing the psychological and psychosomatic well-being of those living in nursing homes.

Methods

Study design and setting
This randomized controlled parallel‑group trial with a 1:1 allocation ratio was designed as a superiority trial and was conducted from January to July
2024 in nursing homes in Tehran, Iran, and included older adults aged 60 years and above. Participants were randomly assigned to the intervention
and control groups. The control group received no intervention and was only assessed at the same time points as the intervention group. Tehran
was selected due to its ethnic and demographic diversity, which previous epidemiological studies have shown to be representative of the overall
Iranian population [41, 42], thereby enhancing the generalizability of the findings at the national level. Due to budgetary and staffing constraints,
neither patients nor members of the public were involved in the design, conduct, or dissemination of the study. Blinding was not implemented, as
the behavioral nature of the intervention precluded the concealment of group allocation from participants, care providers, and outcome assessors.
The study was conducted in accordance with the Consolidated Standards of Reporting Trials (CONSORT) guidelines to ensure methodological rigor
and transparency. The trial was registered with the Iranian Registry of Clinical Trials (IRCT) under the identifier IRCT20220904055881N1, and no
significant modifications were made to the protocol after the commencement of the study. The study employed a repeated-measures design across
four time points: baseline, immediately post-intervention, three months post-intervention, and six months post-intervention.

Sample size
The sample size was calculated to detect a minimum clinically important difference in pain severity, based on the parameters reported by Rostami
et al. [43]. Considering a 95% confidence level (α = 0.05) and 80% power, a minimum of 55 participants per group (control and intervention) was
required. Assuming a 10% dropout rate, 60 participants were recruited per group, resulting in a total sample size of 120 individuals.

Participants and Recruitment
Before the start of the study, the health education specialist met with the relevant authorities to obtain the necessary permissions from registered
nursing homes in Tehran, Iran. The objectives and nature of the study were explained to the managers of the nursing homes, and after providing full
explanations regarding the study’s aims, implementation methods, and potential risks, written informed consent was obtained from the participants.
Participants were instructed to report any adverse events or unwanted incidents to a physician immediately for evaluation. Participation in the study
was entirely voluntary, and participants were informed of their right to withdraw from the study at any time without any consequences. To ensure
adequate representation of the target population, Tehran was divided into four geographical clusters (north, south, east, and west). In each cluster,
two nursing homes were randomly selected using a lottery method. In total, 120 participants meeting the pre-established inclusion and exclusion
criteria were enrolled from the selected nursing homes. Participants were assigned to the intervention and control groups through simple
randomization using a manual lottery method. Allocation concealment was carried out using sequentially numbered, opaque, sealed envelopes
prepared by an independent person. Due to the nature of the intervention, blinding of participants and outcome assessors was not feasible. The
participant recruitment process was conducted in accordance with CONSORT guidelines, and the flow of participants is presented in Fig. 1.

Eligibility criteria
Participants consisted of older adults residing in nursing homes in Tehran. Inclusion and exclusion criteria were determined through a detailed
review of the individuals’ medical records. Relevant information was extracted and verified in collaboration with the head nurse of each ward to
ensure accurate assessment of participants’ cognitive status, physical capacity, and medication use. Inclusion criteria were as follows: age between
60 and 70 years (this age range was selected considering the nature of the intervention, which involved multiple physical activities, to ensure that
participants possessed sufficient physical capacity to engage in the intervention), residency in nursing homes in Tehran, presence of
musculoskeletal pain based on self-report or clinical diagnosis, ability to perform physical activity exercises (such as stretching and walking) as
assessed by a physiotherapist, adequate cognitive function to comprehend and respond to study questionnaires (Mini-Cog score ≥ 3) [44], and
provision of written informed consent. Individuals meeting the inclusion criteria were randomly assigned to the intervention and control groups.

Exclusion criteria included diagnosis of Alzheimer’s disease or other forms of dementia, severe mobility limitations preventing participation in
physical activity, use of prescribed analgesic medications, or any medical condition contraindicating participation in the study interventions (such as
severe cardiovascular or respiratory disease), as determined by a physician.

Development of Educational Content
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Prior to the implementation of the educational content, an expert panel comprising health education specialists, general practitioners,
physiotherapists, and psychologists reviewed the materials to ensure that they were clear, understandable, and appropriate for the nursing home
context. Subsequently, the educational content was revised and tailored using the ASSURE model to address the specific needs of the target
population.

The educational materials were developed based on the Instructional System Design (ISD) model, specifically utilizing the ASSURE framework [45–
47], to promote preventive behaviors against musculoskeletal pain in accordance with the HBM. The ASSURE framework consists of six steps:

1. Analyze Learners: The research team (physician, physiotherapist, psychologist, and health education specialist) examined participants’
characteristics, including gender, age, literacy level, cultural background, and living conditions in the nursing homes, in order to tailor the educational
content to their specific needs.

2. State Standards and Objectives: Behavioral objectives were established across the seven constructs of the HBM (knowledge, perceived
sensitivity, perceived severity, perceived benefits, perceived barriers, cues to action, and self-efficacy), as summarized in Table 1. It was
hypothesized that participants in the intervention group would demonstrate significant improvements in these constructs compared to the control
group following the intervention. 

3. Select Strategies, Technology, Media, and Materials: Considering the resources available in the nursing homes and the participants’ limited
access to technology, educational strategies included group discussions, question-and-answer sessions, and the use of printed materials such as
posters and illustrative images.

4. Use Technology, Media, and Materials: The educational materials were pilot-tested with participants to ensure clarity, comprehensibility, and
motivational appeal, thereby enhancing their engagement.

5. Require Learner Participation: Participants performed multiple physical activities under supervision to ensure correct exercise techniques and to
reinforce active learning.

6. Evaluation and revision: The educational content, its implementation process, and participant outcomes were evaluated, and necessary revisions
were made to address any identified issues.

Instrument

These data were collected using three validated instruments: a self-developed HBM-based questionnaire, the Visual Analog Scale (VAS) for pain
assessment, and the Depression, Anxiety, and Stress Scale (DASS-21).

HBM-Based Questionnaire

This instrument was used to develop a self-designed questionnaire aimed at assessing HBM constructs related to musculoskeletal pain in older
adults. The original questionnaire consisted of 61 items, which were reduced to 50 items following pilot testing and expert feedback. The final
version of the questionnaire comprised three sections: Demographics (8 items), Health-related behaviors (3 items scored on a 5-point Likert scale
ranging from 1 = never to 5 = always), and HBM constructs (39 items across seven domains: knowledge [4 items], perceived sensitivity [3 items],
perceived severity [6 items], perceived benefits [5 items], perceived barriers [10 items], cues to action [5 items], and self- efficacy [6 items], all scored
on a 5 - point Likert scale from 1 = strongly disagree to 5 = strongly agree). To develop the questionnaire, a keyword search was conducted using the
terms “pain,” “musculoskeletal disorders,” and “elderly.” Since no standardized HBM-based tool for musculoskeletal disorders in older adults was
available, the questionnaire was derived from studies that examined HBM constructs in related areas. Content validity was confirmed through
review by a panel of 10 experts (health education specialists, general practitioners, and physiotherapists), leading to the revision or removal of 22
items. Construct validity was established via exploratory factor analysis (EFA) on 260 eligible older adults between May and July 2023. The Kaiser-
Meyer-Olkin (KMO) measure was 0.823, indicating an adequate sample size, and seven factors aligned with HBM constructs were identified,
explaining 59% of the variance. Reliability was confirmed with a Cronbach’s alpha of 0.87, exceeding the acceptable threshold.

Visual Analog Scale (VAS)

A visual analog scale (VAS) for measuring pain [48]. A pain scale is a tool that doctors use to help assess a patient's pain level. A person usually
self-reports pain using a specially designed scale, sometimes with the help of a doctor, parent, or guardian.   The Visual Analogue Scale (VAS) is a
pain ruler that includes a horizontal line graded from 0 to 10, where 0 indicates complete painlessness and 10 indicates unbearable pain. At one end
is 'no pain' and at the other end is 'the worst pain' or 'indescribable pain'. The person puts a cross X on the line to indicate the intensity of their pain.
A doctor then measured the line with a ruler to obtain a pain score. The validity and reliability of this instrument have been confirmed in Iran [49].

The Depression, Anxiety, and Stress Scale (DASS-21) 

The Depression, Anxiety, and Stress Scale (DASS-21) was used to assess depression and stress. This questionnaire consists of 21 items, with 7
items for each subscale. The depression subscale includes items that measure low mood, lack of self-confidence, hopelessness, feelings of
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worthlessness, disinterest in activities, loss of enjoyment in life, low energy, and a sense of incapacity. The anxiety subscale contains items aimed
at assessing physiological arousal, fears, and situational anxiety, while the stress subscale includes items such as difficulty relaxing, nervous
tension, irritability, and restlessness [50]. In a study conducted in Iran in the field of psychology, the Cronbach’s alpha for this questionnaire was
reported as 0.86, indicating acceptable reliability of the instrument among Iranians [51].

Intervention

This randomized controlled trial (RCT), conducted from January to February 2024 (8 weeks), evaluated an 8-week multicomponent intervention
based on the HBM aimed at improving musculoskeletal pain–reducing behaviors among elderly individuals living in nursing homes in Tehran,
Iran.The intervention group received a structured program delivered by an interdisciplinary team consisting of a general practitioner, physiotherapist,
psychologist, and health education specialist, all of whom had appropriate professional qualifications and clinical experience in elderly care. The
control group received standard nursing home care without the intervention. The intervention integrated physical, nutritional, psychological, and
educational components to manage musculoskeletal pain and targeted HBM constructs, including knowledge, perceived sensitivity, perceived
severity, perceived benefits, perceived barriers, cues to action, and self-efficacy. The program was designed to remove perceptual barriers and
promote long-term health behaviors in a resource-limited setting. Data were collected using three validated instruments: an HBM-based
questionnaire, the Visual Analog Scale (VAS), and the Depression Anxiety Stress Scales (DASS-21).

Outcomes were measured at four time points: T0 (pre-intervention), T1 (post-intervention), T2 (3 months after the intervention), and T3 (6 months
after the intervention). 

Vitamin D intake: The physician delivered a one-hour lecture on the benefits of vitamin D supplementation and proper administration. During the
session, the physician addressed questions from the elderly. Each participant received a daily dose of 600–800 international units of vitamin D
tablets [52] for six months. One of the nursing home staff members was responsible for administering the tablets daily to the elderly individuals
living in the nursing home. The physician was also required to respond to any questions from the elderly throughout the intervention period. Vitamin
D supplementation does not have significant interactions with common medications; therefore, participants were allowed to continue their usual
treatments during the study period, except for medications used to relieve musculoskeletal pain.

Physiotherapy: This component included daily walking and stretching exercises aimed at improving the elderly’s walking ability and reducing
musculoskeletal pain. Physical activity involved at least 30 minutes of daily walking and maintaining proper body posture during routine activities.
Walking was performed on a smooth, flat surface within the nursing home for 30 minutes. Proper body posture refers to the alignment of different
joints in relation to each other, as the position of each joint affects the others. An optimal joint position minimizes pressure on the joints and keeps
muscle activity at a minimum [53]. Proper body posture encompasses correct joint positioning while standing, walking, sitting, and sleeping, with
minimal stress applied to support muscles, joints, and ligaments. The sessions were conducted over 8 weeks, with three one-hour sessions per
week to maintain the physical condition of the elderly [54]. Educational methods used in these sessions included lectures, practical demonstrations,
role modeling, posters, and images to provide both visual and hands-on learning opportunities for the participants. The interventions included
training on maintaining proper body posture during daily activities, stretching exercises to prevent injuries and falls, stretching to strengthen the leg
muscles, exercises to improve balance while walking, and appropriate stretches to enhance muscle strength and reduce musculoskeletal disorders
[55].

Psychological sessions were conducted by a psychologist. Based on the available conditions and resources, stress and depression reduction
sessions were organized so that all elderly participants could benefit. These sessions included increasing awareness about anxiety, stress,
depression, and their symptoms, identifying dietary triggers that may contribute to these conditions, practicing deep breathing, improving sleep
quality, fostering effective communication with friends, listening to music, emphasizing the importance of daily routines, and encouraging
participation in daily activities. The sessions also focused on managing negative thoughts through positive self-talk, engaging in group activities
and social interaction with peers at the nursing home, and maintaining communication with family members. The psychologist conducted these
sessions over 8 weeks, with 2 sessions per week, each lasting 90 minutes [56]. Training in the nursing home was carried out as group discussions
with proper instruction in relevant techniques.

In all sessions, the role of the health education specialist was highly central and can be considered the cornerstone of the intervention, as the
primary aim was to modify perceptions and correct misconceptions among the elderly an essential prerequisite for the adoption of preventive
behaviors and the promotion of health. The training sessions were conducted by this specialist, who attended all intervention sessions to ensure
that the beliefs and perceptions of the elderly were effectively influenced. The main objectives of the training were to clarify misunderstandings,
reinforce accurate health beliefs, and enhance the HBM constructs, including perceived benefits, self-efficacy, perceived sensitivity, and perceived
severity, thereby reducing perceived barriers and facilitating the implementation of preventive behaviors. By guiding the learning process, correcting
attitudes, and providing clear and comprehensible explanations, the health education specialist created a foundation for cognitive change and belief
restructuring, playing a key role in motivating participants, increasing self-efficacy, and strengthening adherence to health-promoting behaviors. 

Participants’ attendance in the intervention sessions was regularly recorded and monitored by the research team. During the intervention period, the
research team directly supervised the participants’ exercises. Following the completion of the exercise sessions and during the three- and six-month
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follow-ups, two nursing home staff members were responsible for reminding the elderly to perform the exercises and correcting any
misconceptions, given the potential for participants to forget the instructions. Posters and educational images were also provided to the elderly to
reinforce adherence to the exercises. In this program, the health education specialist played a central and coordinating role alongside the physician,
physiotherapist, and psychologist. Their presence at the nursing home every ten days not only provided educational guidance but also directed the
process of correcting beliefs, enhancing self-efficacy, and translating clinical recommendations into sustainable health behaviors. Adverse events
included any potential side effects resulting from the interventions, such as gastrointestinal reactions to vitamin D supplementation or exercise-
related injuries. Non-systematic monitoring of these events was conducted through participant self-reports to the study physician throughout the
intervention period. 

Collected data were recorded and stored in a secure database. Access to the data was limited to members of the research team, and regular
backups were performed to ensure data security and integrity.

Data analysis

All data were analyzed using IBM SPSS Statistics, version 25. First, baseline comparability of demographic and clinical variables between the
intervention and control groups was assessed using independent t-tests for continuous variables and Chi-square tests for categorical variables,
after confirming normality of data with the Shapiro- Wilk test. To examine the effect of the intervention on pain severity and the constructs of the
HBM, analysis of covariance (ANCOVA) was performed. The intervention/control group was included as a fixed factor, and baseline values (T0) were
entered as covariates. Effect sizes (η²) were calculated to quantify the magnitude of the intervention effects. Bonferroni correction was applied to
control for type I error due to multiple comparisons among HBM constructs. Considering the repeated-measures design, changes in pain scores as
well as depression, anxiety, and stress over time were analyzed using repeated measures ANOVA, with η² reported as effect sizes. Between-group
comparisons at each time point were conducted using independent t-tests, and Bonferroni correction was applied to control for multiple testing.
Where possible, exact p-values were reported, and a significance level of p < 0.05 was considered for all analyses. This approach allowed for the
assessment of the true effect of the intervention while controlling for baseline differences, increasing the statistical power of the analysis and
ensuring robust interpretation of results.

Ethical considerations

Ethical approval for this study was obtained from the Research Council of Tarbiat Modares University under reference number
IR.MODARES.REC.1401.111, and it was also approved by the Iranian Registry of Clinical Trials for conducting this clinical trial. Prior to participation,
all participants provided written informed consent after receiving detailed verbal and written explanations regarding the study’s objectives,
procedures, and potential benefits. Study materials, including the questionnaire and consent form, were also approved by the university’s ethics
committee. The study will be conducted in accordance with the Declaration of Helsinki.

Recommendation for practice

Considering the cognitive changes that occur during aging, interventions based on the HBM can serve as particularly effective tools for the
prevention of chronic diseases and the management of multimodal pain associated with musculoskeletal issues in older adults living in nursing
homes. By addressing perceptual and cognitive barriers and tailoring programs to the cognitive capacities of older adults, these interventions are
effective in promoting preventive behaviors related to musculoskeletal pain and can contribute to improving quality of life and enhancing
independence among older adults in care settings.

Strengths

One of the main strengths of this study is the adoption of a multidisciplinary approach rather than focusing on a single component (such as
education alone). This integrated approach significantly enhanced the impact of the intervention and produced more durable and long-lasting
outcomes. In addition, the use of the HBM, one of the well-recognized and widely applied models in health behavior change, provided the study with
theoretical coherence, logical reasoning, and high explanatory power in assessing preventive and pain-management behaviors. Another important
strength is the direct focus on older adults living in nursing homes, a vulnerable group that is often overlooked in health policy. This focus can help
draw policymakers’ and healthcare providers’ attention to this underserved population and support the improvement of care services and planning
tailored to their needs. 

Limitations

Several limitations should be considered. First, the study population was limited to nursing home residents, which may restrict the generalizability of
the findings to community-dwelling older adults. Second, reliance on self-reported measures may introduce reporting bias. Third, certain
environmental and lifestyle variables could not be fully controlled. Future research could benefit from longer follow-up periods, objective behavioral
assessments, and investigation of the mediating mechanisms underlying the intervention effects.

Suggestion
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Future research is recommended to employ a qualitative study design in order to identify the factors and barriers influencing behaviors, allowing for
broader conclusions to be drawn from the existing beliefs and obstacles faced by older adults living in nursing homes. Additionally, future studies
can examine environmental determinants and health policies that directly affect behavior. Furthermore, focusing on all factors that contribute to
pain can be a vital step in improving the quality of life of this population.
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Tables
Table 1. The Performance Objectives based on the constructs of the health belief model, based on the results of the exploratory factor analysis, are
as follows:
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Construct Performance Objectives Teaching methods and
materials

Intervention

Cues to
action

Increasing older adults’ responsiveness
to factors and cues that trigger activities
aimed at reducing musculoskeletal pain.

question and answer,
Using reminders such
as posters and photos

Creating beliefs and using reminders to engage the
elderly in performing behaviors.

Perceived
Barriers

Reducing factors that the elderly perceive
as barriers to performing behaviors that
alleviate musculoskeletal pain.

question and answer,
poster, and photo

Removing barriers and correcting misconceptions in the
elderly.

Perceived
Severity

Increasing the elderly’s understanding of
the severity of musculoskeletal pain, its
consequences, and resulting disability.

question and answer,
poster, and photo

Creating awareness of the negative consequences of
pain for the elderly (reduced quality of life, decreased
mobility, and lowered individual productivity), presenting
the adverse outcomes for the elderly, and providing
statistics on musculoskeletal pain in older adults.

Self-Efficacy

 

Creating the elderly’s belief and
confidence that they are capable of
performing the behavior, as well as
encouraging and motivating them while
performing the desired behavior.

Role-playing,
performing
movements from
simple to complex,
posters, and photos.

Using role models for the elderly and reducing stress to
perform new behaviors, as well as encouraging and
motivating this group to engage in the behavior.

Knowledge Increasing the elderly’s awareness of the
causes of musculoskeletal pain and ways
to alleviate it.

Group discussion,
question and answer,
poster, and photo

Discussion and question-and-answer sessions to inform
the elderly about the causes of pain and methods for
reducing musculoskeletal pain.

Perceived
Benefits

Creating beliefs about the benefits of
performing pain-reducing behaviors.

question and answer,
poster, and photo

Discussion on the positive outcomes of performing the
behavior and building the elderly’s belief in the benefits
of performing it.

Perceived
Sensitivity

Creating awareness in elderly individuals
with musculoskeletal pain regarding the
impact of pain on their quality of life.

question and answer,
poster, and photo

Creating awareness in elderly individuals that they are
consistently at risk of musculoskeletal problems and
the associated pain, and that due to their age, they are
more susceptible to these conditions.

Table 2. Comparison of the socio-demographic characteristics of the elderly between the two groups
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variables Control group(n=60) Intervention group(n=60) Total

(n=120)

P

Mean±SD

 

Mean ±SD Mean ±SD  

Age 65.22±2.78 65.27±2.68 65.24±2.71 0.920*

BMI 25.93±4.53 25.34±4.09 25.64±4.31 0.455*

  N (%)  

 

Education

Primary 35(58.33) 45(75) 80(66.67)  

0.146**Secondary 21(35) 12(20) 33(27.5)

Higher 4(6.67) 3(5) 7(5.83)

 

 

Job

Employee 8(13.33) 5(8.33) 13(10.83)  

0.564**Worker 1(1.67) 3(5) 4(3.33)

Housewife 25(41.67) 24(40) 49(40.84)

Nurse 0(0) 1(1.67) 1(0.83)

Teacher 3(5) 1(1.67) 4(3.33)

Other job 23(38.33) 26(43.33) 49(40.84)

 

Gender

Famale 29(48.33) 27(45) 56(46.7)  

0.714**Male 31(51.67) 33(55) 64(53.3)

 

 

 

 

Illness

Diabetes 9(15) 10(16.67) 19(15.84)  

 

 

 

0.073**

High blood pressure 8(13.33) 2(3.34) 10(8.33)

Blood fat 3(5) 0(0) 3(2.5)

Cancer 0(0) 1(1.67) 1(0.83)

Heart disease 2(3.34) 4(6.66) 6(5)

Other disease 8(13.33) 4(6.66) 12(10)

No disease 30(50) 39(65) 69(57.5)

* Independent t-test

** Chi-square test

Table3. Health Belief Model Scores before and after the intervention in the intervention and control groups
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Variable Time Group Difference of mean P

Control

Mean ± SD

Intervention

Mean ± SD

Knowledge Pre-test 13.23±2.801 14.07±1.528 0.84 0.045*

Immediately after the intervention 13.48±2.740 16.03±1.057 2.55 <0.001 η2=0.686**

3 months after the intervention 13.18±2.626 17.67±0.816 4.49 <0.001 η2=0.830**

6 months after the intervention 12.87±2.620 18.97±0736 6.10 <0.001 η2=0.955**

Perceived

Sensitivity

Pre-test 10.63±1.353 11.27±1.233 0.64 0.008*

Immediately after the intervention 10.85±1.388 13.70±1.381 2.85 <0.001 η2=0.794**

3 months after the intervention 10.73±1.260 13.93±1.205 3.20 <0.001 η2=0.541**

6 months after the intervention 10.47±1.214 14.07±1.103 3.60 <0.001 η2=0.655**

Perceived Severity Pre-test 22.02±2.954 22.27±3.102 0.25 0.652*

Immediately after the intervention 21.02±2.795 25.03±2.712 4.01 <0.001 η2=0.719**

3 months after the intervention 21.63±3.565 28.27±2.881 6.64 <0.001 η2=0.750**

6 months after the intervention 21.62±3.589 28.70±2.061 7.08 <0.001 η2=0.792**

Perceived Benefits Pre-test 17.32±2.783 17.05±2.971 -0.27 0.613*

Immediately after the intervention 17.48±3.165 18.97±2.755 1.49 <0.001 η2=0.746**

3 months after the intervention 17.20±2.833 20.35±2.146 3.15 <0.001 η2=0.810**

6 months after the intervention 16.75±3.213 22.18±1.308 5.43 <0.001 η2=0.842**

Perceived

Barriers

Pre-test 37.15±6.054 37.98±7.058 0.83 0.489*

Immediately after the intervention 37.58±5.694 37.17±6.847 -0.41 <0.001 η2=0.933**

3 months after the intervention 36.93±6.025 36.18±6.310 -.075 <0.001 η2=0.915**

6 months after the intervention 33.73±4.758 33.78±8.939 0.05 <0.001 η2=0.578**

Cues to action Pre-test 11.80±3.492 11.90±4.257 0.10 0.888*

Immediately after the intervention 11.93±3.162 15.42±3.954 3.49 <0.001 η2=0.926**

3 months after the intervention 12±3.252 18.37±3.626 6.37 <0.001 η2=0.896**

6 months after the intervention 11.72±3.258 21.50±3.017 9.78 <0.001 η2=0.876**

nSelf-Efficacy

 

 

 

 

 

Pre-test 16.37±4.096 16.18±3.520 -0.19 0.793*

Immediately after the intervention 16.55±3.881 20.05±3.239 3.50 <0.001 η2=0.921**

3 months after the intervention 16.62±3.954 23.60±2.912 6.98 <0.001 η2=0.935**

6 months after the intervention 14.92±3.614 26.82±2.071 11.90 <0.001 η2=0.950**

* Independent t-test

**Analysis of covariance (ANCOVA)

Table 4. Comparison of Pain Prevention Behaviors of Intervention and Control Groups
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Variables Intervention

N (%)

 

Control

N (%)

 

df

 

p

never rarely Some
times

often always never rarely Some
times

often always

Vitamin D
intake

Pre-test

10(12) 23(38.3) 23(38.3) 4(2.5) 0(0) 14(23.3) 18(30) 26(43.3) 1(1.7) 1(1.7) 4 0.372

Immediately
after the
intervention

0(0) 0(0) 1(1.7) 29(48.3) 30(50) 11(18.3) 16(26.7) 29(48.3) 4(6.7) 0(0) 4 0.001

3 months
after the
intervention

0(0) 0(0) 0(0) 7(11.7) 53(83.3) 13(21.7) 23(38.3) 23(38.3) 1(1.7) 0(0) 4 0.001

6 months
after the
intervention

0(0) 0(0) 0(0) 2(3.3) 58(96.7) 10(16.71) 25(41.7) 23(38.3) 2(3.3) 0(0) 4 0.001

Stress
management

Pre-test

14(23.3) 19(31.7) 23(38.3) 4(6.7) 0(0) 12(20) 23(38.3) 25(41.7) 0(0) 0(0) 4 0.202

Immediately
after the
intervention

0(0) 0(0) 7(11.7) 23(55) 20(33.3) 10(16.7) 26(43.3) 21(35) 3(5) 0(0) 4 0.001

3 months
after the
intervention

0(0) 0(0) 0(0) 26(43.3) 34(56.7) 11(18.3) 29(48.3) 20(33.3) 0(0) 0(0) 4 0.001

6 months
after the
intervention

0(0) 0(0) 0(0) 16(26.7) 44(73.3) 11(18.3) 30(50) 19(31.7) 0(0) 0(0) 4 0.001

Proper body
posture

Pre-test

15(25) 25(41.7) 18(30) 2(2.5) 0(0) 16(26.7) 22(36.7) 19(31.7) 3(2.5) 0(0) 4 0.903

Immediately
after the
intervention

0(0) 0(0) 6(10) 37(61.7) 17(28.3) 11(18.3) 25(41.7) 19(31.7) 5(8.3) 0(0) 4 0/001

3 months
after the
intervention

0(0) 0(0) 0(0) 29(48.3) 31(51.7) 14(23.3) 27(45) 17(28.3) 2(3.3) 0(0) 4 0.001

6 months
after the
intervention

0(0) 0(0) 0(0) 19(31.7) 41(68.3) 14(23.3) 26(43.3) 20(33.3) 0(0) 0(0) 4 0.001

Table 5. Comparison of DASS (Depression, Anxiety, and Stress) and Pain in Intervention and Control Groups
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Variables Time Control Intervention P

Mean ±SD Mean ±SD

 

 

Depression

 

 

 

Pre-test 15.80±2.916 16.10±4.124 0.646*

Immediately after the intervention 15.97±2.768 15.63±3.636 0.573** 

 

3 months after the intervention 15.80±2.462 15.43±3.357 0.496**

 

6 months after the intervention 16.07±2.755 15.13±3.197 0.089** 

 

p 0.001***

 

 

Anxiety

 

 

Pre-test 12.63±2.743 12.90±3.502 0.643*

Immediately after the intervention 12.97±2.538 12.30±3.055 0.196**

 

3 months after the intervention 13.93±2.358 11.90±2.790 0.001**

 

6 months after the intervention 13.37±2.718 11.80±2.673 0.002**

 

P 0.001***

 

 

Stress

 

Pre-test 17.97±3.923 18.73±4.539 0.324*

Immediately after the intervention 17.90±3.932 17.90±4.221 1**

 

3 months after the intervention 18±3.454 17.67±4.087 0.630**

 

6 months after the intervention 18.10±3.690 17.27±3.737 0.221**

 

p 0.001***

 

 

Pain

 

 

 

Pre-test 6.95±1.371 6.95±1.721 1*

Immediately after the intervention 6.95±1.371 6.92±1.690 0.906**

3 months after the intervention 6.98±1.384 6.58±1.522 0.135**

6 months after the intervention 7.02±1.334 6.50±1.467 0.046**

p 0.001***

* Independent t-test

**Bonferroni

***Repeated measures ANOVA
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Figure 1

CONSORT Flowchart of randomized controlled trials
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