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1. INTRODUCTION

Medical and health advances over the second half of 
the 20th century have led to a relative increase in life 
expectancy. The growth in the older adult population 

is a global phenomenon and also a crisis. Currently, 
the population of older adults (older than 60 years) is 
higher than the population of children in the world.1 
According to the World Health Organization’s (WHO) 
estimates, the older adults population in the world 
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ABSTRACT

Background/Purpose: One of the most common health problems in older 
adults is foot and nail problems. This study was conducted to determine the 
effectiveness of the educational program to promote foot self-care behaviors 
in non-diabetic Iranian older adults based on the Health Belief Model (HBM) 
as a theoretical framework.

Methods: In this quasi-experimental study, 120 older adults visiting retirement 
centers were randomly selected and allocated to experimental (n=60) and control 
groups (n=60) in 2020. The retirement centers were located in Ahvaz City, southwest 
of Iran. The data were collected using a self-administered questionnaire with items 
based on HBM constructs and demographic variables which were completed 
before and two months after the intervention. The intervention consisted of four 
sessions implemented for the experimental group. The intervention was performed 
as four 45-minute weekly sessions in a month. The collected data was analyzed in 
SPSS-16 using Chi-square, Paired T-test, and Independent sample T-test.   

Results: After intervention, foot self-care behaviors scores increased in the 
experimental group compared to the control group (Mean differences: 1.90±2.12 
vs -0.05±0.28, P <0.001). Perceived susceptibility increased significantly in the 
experimental group compared to the control group (2.70±2.09 vs 0.23±1.09, 
P <0.001). The result was the same for perceived benefits (2.07±2.64 vs 
-0.48±0.83, P <0.001), perceived self-efficacy (2.01±3.71 vs -0.15±1.43, 
P<0.001), and causes to action (2.87±4.10 vs -0.08±1.04, P <0.001).  

Conclusion: The results showed that the use of educational intervention 
based on the HBM was an effective approach to promote foot self-care 
behaviors in older adults. 
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beliefs.16,19 The HBM with six constructs can illustrate 
the perceived threat and net benefits of doing a 
behavior. These six constructs include perceived 
susceptibility, perceived severity, perceived benefits, 
perceived barriers, perceived self-efficiency, and cues 
to action.16,20,21 

Although, evidence proved a lower degree of foot 
self-care knowledge, lower degree of understanding 
of foot self-care, lower degree of remembering of 
information, large presence of psychological barriers 
and weak relationship between individuals and 
healthcare providers were considered barriers and 
psychological factors to proper diabetic foot care 
amongst community dwellers.22

Studies have shown that the level of foot and nail 
problems were higher in older adults and implantation 
of foot and nail protocols by older adults, nurses, and 
caregivers can be an effective way to improve foot 
and nail condition, create a sense of comfort, control 
the pain, and improve self-care in older adults.1,5,23 
In addition, interventions based on health beliefs 
are effective in improving healthy behaviors and 
attenuating health problems in older adults.1,12,23 To 
the best of the authors’ knowledge, there was no 
evidence about specific protocols in place for foot 
examination and care in Iran nor was there any study 
on this topic in Iran. Therefore, the present study was 
an attempt to determine the effects of educational 
programs based on the HBM and improve foot self-
care behavior in older adults visiting retirement 
centers in Ahvaz City.

2. METHODS 

This quasi-experimental study was carried out on 
120 older adults of four private retirement centers in 
Ahvaz, South-West of Iran in 2020. Sampling was a 
multistage, cluster randomised approach. As, out of 
8 private retirement centers in Ahvaz, South-West of 
Iran, two centers were assigned to the intervention 

will increase from 9% to 16% by 2030; these figures in 
Iran are 6.5% and 17.5% respectively. The older adults 
population in Iran was 1.2 million individuals in 1956 
and with a six times growth of 7.4 million individuals 
in 2016. It is notable that during this period, Iran's 
population has only grown four times.2 

The growth of the older adults population creates 
several health problems in society. One of the 
common health problems in older adults is foot and 
nail problems.3 Physical and physiological changes in 
the foot are natural outcomes of aging and for which, 
systemic, poor foot care, wearing improper shoes, 
long-term physical activity, trauma, or unnatural 
walking behaviors are notable as the causes.4 Foot 
problems affect 20-45% of older adults population.5 
However, little data are  available  on foot practice 
in elderly especial in developing countries,6 as in the 
saber et al. study mentioned the mean knowledge 
and practice scores of foot care among a sample of 
type 2 diabetic patients in Erbil, Iraq, were moderate.7

These problems mostly include foot skin or nail 
lesions, which are mostly at the front side and 
appear as hallux valgus and foot deformity.8 Several 
studies have examined foot specifications and the 
relationships with unwanted health outcomes.8 
For instance, there is a relationship between foot 
condition and pain in the lower body limb joints. 
In addition, foot muscles strength is related to 
older adults’ ability to keep their balance or the risk 
of falling.9 With aging, the soft tissue of the feet 
becomes stiffer, which decreases one’s ability to 
move and increases the risk of structural disorders. 
These changes lead to a decrease in balance and 
performance, change in walking style, and increase 
the risk of falling.5,10,11 Failure to treat simple feet 
problems can lead to more serious issues such as 
infection, hospitalization, and even amputation in 
worst cases.12 Such problems create different levels 
of discomforts, shame, pain, and a decrease of the 
quality of life. While foot health is a major part of 
individual health, it is a far greater challenge in the 
case of older adults.13

Foot self-care can be useful to prevent foot problems 
and increase the health condition of older adults 
and their ability to manage their affairs at home. A 
majority of the public is not aware of the importance 
of foot self-care and the pertinent practices. This can 
be solved by implementing educational programs.14 
Notably,  the value of  educat ional  programs 
depends on their efficiency, which in turn depends 
on the proper use of behavior change models and 
theories.15,16 In general, Health Belief Model (HBM) 
is one of the widely used models for examining 
behavioral changes17 and preventing diseases in older 
adults18 (Figure 1). The HBM shows the relationship 
between health beliefs and health behaviors and 
assumes that preventive behaviors depend on one’s 

Figure 1. Health Belief Model framework
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perceived barrier was covered with five items (e.g. 
Procuring proper and medical shoes is expensive to 
form me.), and cues to action was covered with seven 
items (e.g. my family motives me to do foot and nail 
care behaviors). All questions were designed based 
on Likert’s five-point scale (completely disagree=1, …, 
completely agree=5). It is noted that higher scores in 
all constructs show favorable conditions; except the 
perceived threat and perceived barriers which higher 
scores show higher threat and barriers for doing self-
care behavior. The range of scores for perceived 
susceptibility was from 3 to 15, for self-efficacy and 
perceived severity was from 6 to 30, for perceived 
benefits and perceived barriers were from 5 to 25, 
and cues to action were from 7 to 35,  respectively.

In addition, the foot and nail self-care behaviors were 
measured using 10 two-alternative questions, and the 
foot and nail self-care behavior checklist contained 10 
two-alternative questions (Yes/No) and the range of 
scores was from 0 to 10.

To examine content validity, the questionnaire was 
provided to 10 health education experts to estimate 
the Content Validity Ratio (CVR=72.2%) and Content 
Validity Index (CVI=97%). After implementing changes 
based on the experts’ feedbacks, they confirmed the 
tool. Moreover, the reliability of the questionnaire 
was evaluated by calculating the internal consistency 
coefficient on a group of 30 older adults. Cronbach's 
Alpha of the question for perceived susceptibility, 
severity, benefits, self-efficacy, barrier, and cues 
to action was 0.78, 0.83, 0.86, 0.84, 0.72, and 
0.95, respectively; that these results reveal internal 
consistency of this questionnaire.

To implement the study, the required arrangements 
were made with the off ic ials of Ahvaz-based 
retirement centers, and then the eligible participants 
were listed. The participants were listed through 
simple random sampling and pretest questionnaires 
were administered. The number of participants in 
each group was the same (n=60). The educational 
content was based on the results from the pretest 
phase and HBM protocols,13 which was provided to 
the participant's experimental group members in 
four weekly sessions (45min each). Two sessions were 
physical (six groups of 10 members) and two sessions 
were online (using WhatsApp) including lecturing, 
participatory methods, and activation through asking 
questions, group discussion, and brainstorming (Table 
1). Choosing the online educational intervention 
(second and third sessions) due to COVID-19 
pandemic in Iran and elderly community were 
considered as high risk groups for coronavirus; Also, 
health of participants is valuable and important for all 
researchers. Throughout the sessions, the participants 
were familiarized with the functions of foot, practices, 
examination, foot care techniques (examination, 
washing, foot exercise, massage, and proper shoes), 

group and two centers to the control group through 
a cluster sampling. Then the participants of the 
intervention and control groups were randomly 
selected from the members of the retirement centers 
through simple random sampling.

The inclusion criteria were regular appearance in the 
retirement center, age >60 years, ability to complete 
the survey, ability to speak and read in Farsi, not being 
a diabetic (self-statement), access to a smartphone 
and the Internet 1-2 hours per day, and filling out a 
consent form to participate in the study. The exclusion 
criteria were missing one educational session or more, 
and unavailability to fill out the questionnaire in the 
posttest phase. The sample size was determined to 
equal to 52 following,6 with a confidence level of 95% 
(α=0.05), test power of 90% (β=0.1), and expected 
difference of 0.37 (P1–P2). Taking into account 10% 
attrition, 60 participants were selected for the 
experimental and control groups (Figure 2).

The data gathering tool was a researcher-designed 
questionnaire as a self-statement tool following the 
tool used by Sharif Mohseni et al.13 The questionnaire 
consisted of two sections including demographic 
information (e.g. age, gender, marital status, education, 
job, BMI, lifestyle, history of foot diseases and problems, 
history of falling, use of rehabilitation aid technologies, 
walking habit, and diseases) and the constructs of HBM 
and required approximately 30 min to complete. 

The construct perceived susceptibility was covered 
with three items (e.g. complications and diseases 
of the foot and nail are not prevalent and I am not 
concerned). The perceived severity was covered with 
six items (e.g. the foot and nail problems and disease 
might lead to severe disabilities and dependence on 
others). The perceived benefits were covered with 
five items (e.g. foot and nail care decreases stress 
and creates a sense of comfort). The perceived self-
efficacy was covered with six items (e.g. I can easily 
wash my feet and nails with soap and water). The 

Figure 2. Flow chart of study
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before the intervention (P >0.05). However, there 
was a significant improvement after the intervention 
in risk susceptibility, risk severity, benefits to action, 
self-efficacy, foot, and nail self-care behaviors, and 
observational checklist (P <0.05).

A comparison of the mean scores before and after 
the educational intervention of the constructs of HBM 
in the intervention and control group is provided 
in Table 4. As listed, the educational intervention 
improved the scores of perceived susceptibility, 
perceived benefits, perceived self-efficacy, cues to 
action, foot self-care behaviors, and the observational 
checklist in the experimental group compared to the 
control group (P <0.05).

4. DISCUSSION

The effects of an educational intervention based on 
HBM on the improvement of foot and nail self-care 
behaviors in Iranian older adults were examined. 
The findings indicated the effect of educational 
intervention on the improvement of perceived 
susceptibility. A study in India showed that the higher 
the perceived susceptibility, the better the foot care 
behavior.24 Davies25 and See and Tanmaiwai26 also 
reported results consistent with the present study. 
Both studies showed that diabetes delayed side-
effects prevention behaviors were at a low level due to 
low-risk susceptibility and risk severity. They showed 
that with an increase in perceived susceptibility, self-
care behaviors increase. Therefore, interventional 
programs to improve foot self-care behaviors in the 
elderly are recommended to pay more attention to 
perceived susceptibility. Older adults tend to have a 
stronger self-care behavior when they see themselves 
vulnerable to disease.

Another f inding showed that the educational 
intervention did not have any effect on improving the 

positions and tools that are the main causes of 
damages, psychological factors in the foot and nail 
problems, personal/family/social consequences of foot 
and nail problems, and methods to prevent the foot 
and nail problems using HBM constructs. Although, it 
is essential to be mention one observer was applied 
to fill the foot and nail self-care behavior checklist. 
Two months after the educational intervention, the 
questionnaires were administered to the experimental 
and control groups in the retirement centers. 

The participants were briefed about the confidentiality 
of their information, the implementation of the study, 
and the objectives. In addition, the participants 
gave their informed consent before entering the 
study. The study was approved by the Research 
Ethics Committee, University of Medical Sciences of 
Hamedan (IR.UMSHA.REC.1398.904).

The collected data was analyzed in SPSS-16 using paired 
t-test, independent sample t-test, Chi-square test. 
The normal distribution of the data was checked and 
confirmed using the Kolmogorov-Smirnov test (P <0.05).

3. RESULTS

The mean (±SD) age of the participants in the 
experimental and control group was 67.43±7.3 
and 68.7±17.2 respectively. Table 2 l ists the 
demographica l  var iab les  in  the two groups 
before the interventions. There is no significant 
difference between the two groups in terms of the 
demographical variables (P >0.05). 

The mean and Standard Deviation of the HBM 
constructs before and after the intervention in the 
two groups are listed in Table 3. There was no 
significant difference between the two groups in 
terms of the constructs of HBM, foot and nail self-
care behaviors, and the observational checklist 

Session Objective Time Place N Summary 

1

Improving awareness about foot 
and nail diseases, foot and nail 
care behaviors, and emphasizing 
the risk susceptibility

45min
Retirement 

centers
Six groups 

of 10

- Providing evidences about foot and nail diseases
- Education about the outcomes of foot and nail diseases
- �Group discussion about the effects of foot and nail diseases on 

one’s life

2

Improving the perceived threat of 
foot and nail diseases and the 
outcomes of failed timely diagnosis 
and treatment of the disease

90min Online 60
- Sending educational film about the outcomes of disease
- Expression of emotions and feelings about foot and nail diseases
- Providing statistics about the disease and the outcomes 

3
Improvement of individuals’ 
attitude with an emphasis on the 
benefits and barriers 

90min Online 60

- Group discussion about the barrier of foot and anil care behaviors
- �Emphasis on prevention of diseases by conducting a test and 

taking therapeutic measures to prevent the disease and the heavy 
costs.

4
Improvement of self-efficacy and 
cues to action for doing foot and 
nail care behaviors

45min
Retirement 

centers 
Six groups 

of 10

- �Breaking complicated behaviors of foot and nail behaviors into 
smaller and feasible pieces 

- �Motivating the participants with a history of doing foot and nail 
care behaviors

- �Education about the ways of dealing with the barriers of foot and 
nail care behaviors 

Table 1. Objectives, strategies, and educational program activities in the experimental group
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appeared healthy and reported no specific disease, 
their attitude about the outcomes of neglecting foot 
and nail self-care behavior was at a low level. This 
was clear in the score of perceived severity before 
the intervention in the participants of experimental 
and control groups. However, it appears that if older 

severity of the risk of negligence in observing foot 
self-care behaviors in the participants. This finding is 
inconsistent with Right Najarin27 and Kosravi et al.28 
It appears that the inconsistency can be due to the 
difference in health conditions and diseases of the 
participants in these studies. Since our participants 

Constructs
Experimental group 

(n=60)
Control group 

(n=60) Sig.*
Mean SD Mean SD

Perceived 
susceptibility 

Before 9.52 1.64 12.62 1.65 0.090

After 10.18 2.53 10.42 2.71 <0.001

Sig.** 0.090 <0.001

Perceived 
severity 

Before 21.10 3.49 22.10 2.28 0.073

After 22.23 3.37 22.45 3.14 0.515

Sig.** 0.073 0.515

Perceived 
Benefits 

Before 18.97 4.03 21.03 2.29 0.485

After 18.45 4.04 17.97 4.01 <0.001

Sig.** 0.485 <0.001

Perceived 
Barriers

Before 16.50 4.50 16.12 4.65 0.647

After 15.87 3.41 16.08 4.62 0.645

Sig.** 0.647 0.645

Perceived Self-
efficacy

Before 18.85 3.24 19.13 3.61 0.651

After 20.85 3.20 18.98 3.28 0.002

Sig.** 0.651 0.002

Cues to action 
Before 23.17 5.82 22.18 5.11 0.327

After 26.03 3.61 22.0 4.92 <0.001

Sig.** 0.327 <0.001

Foot self-care 
behaviors

Before 4.25 3.21 4.07 3.11 0.751

After 6.15 2.45 4.02 3.05 <0.001

Sig.** 0.75 <0.001

Observational 
checklists

Before 6.22 2.46 7.01 2.27 0.073

After 7.80 1.59 7.08 2.21 0.045

Sig.** 0.073 0.045

*p values obtained by comparing differences in the variable values 
between the two groups, using Independent t-test;
**p values obtained by comparing means in the variable values within 
each group, using t-test for paired data.

Table 3. Comparison Mean and Standard Deviation scores of HBM 
constructs before and after the intervention in the experimental and 
control groups

Constructs
Experimental 

group
Control 
group Independent 

t-test
Sig.

Mean±SD Mean±SD

Perceived susceptibility 2.70±2.09 0.23±1.09 8.087 <0.001

Perceived severity 1.01±2.90 0.22±1.71 2.024 0.075

Perceived benefits 2.07±2.64 -0.48±0.83 7.131 <0.001

Perceived barriers -0.63±2.47 -0.03±0.25 -1.87 0.066

Perceived self-efficacy 2.01±3.71 -0.15±1.43 4.186 <0.001

Cues to action 2.87±4.10 -0.08±1.04 5.392 <0.001

Foot self-care behaviors 1.90±2.12 -0.05±0.28 7.032 <0.001

Observational checklists 1.58±1.65 0.08±0.33 6.903 <0.001

Table 4. Comparison of difference (mean changes) of HBM model 
constructs before and after educational intervention in the control 
and experiment groups

Variables
Experimental 
group (n=60)

Control group 
(n=60) Sig.

N % N %

Age 0.093

60-69 yrs 47 78.3 40 66.7

70-79 yrs 6 10 15 25

80 <yrs 7 11.7 5 8.3

Gender 0.855

Male 30 50 31 51.7

Female 30 50 29 48.3

Marital status 0.471

Unmarried 12 20 9 15

Married 48 80 51 85

Education 0.092

Elementary 50 83.3 49 81.7

Diploma 9 15 5 8.3

Academic 1 1.7 6 10

Job status 0.171

Retired 20 33.3 27 45

Freelancer 8 13.3 8 13.3

Housewife/husband 17 28.3 19 31.7

Other 15 25 6 10

BMI 0.144

Thin (<19.9) 6 10 5 8.3

Normal (20-24.9) 14 23.4 22 36.7

Overweight (25-29.9) 20 33.3 12 38.3

Obese (30<) 20 33.3 10 16.7

Life style 0.071

Alone 0 0 3 5

With spouse 5 8.3 12 20

With spouse and children 42 70 29 48.3

With children 10 16.7 12 20

With relatives 3 5 4 6.7

History of falling 0.126

Yes 43 71.7 50 83.3

No 17 28.3 10 16.7

History of foot diseases 0.572

Yes 36 60 39 65

No 24 40 21 35

Using rehabilitation aid technologies 0.522

Yes 16 26.7 13 21

No 44 73.3 47 78.3

Regular walking 0.062

Yes 29 48.3 19 31.7

No 31 51.7 41 68.3

Table 2. Demographical variables in the control and experimental 
groups before the educational intervention
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in the experimental group had good cues and 
external stimuli to adopt preventive behaviors. This 
finding is consistent with the results reported by 
Stolt et al.37 They concluded that empowering older 
adults through education, provision of support, and 
cooperation of medical team and also regular home 
checks led to an improvement of foot and nail health 
condition in the older adults. Consistent results have 
been also reported by.31,38 Therefore, given that 
alleviation of discomfort and improvement of the 
sense of wellness and health in all fields are the rights 
of all individuals, the ground should be prepared to 
resolve foot and nail health problems in older adults 
through introducing efficient programs. The health 
problems in older adults can be decreased and their 
quality of life can be improved through education and 
empowerment. 

Another finding of the present study was that the 
mean score of foot and nail self-care behaviors and 
the observational checklist in the experimental group 
was improved after the intervention. This indicates 
the effectiveness of the educational intervention in 
the improvement of foot and nail self-care behaviors 
in older adults. This finding is consistent with the 
results of other similar studies.23,31,39 To elaborate 
on the finding, it is notable that since behaviors, 
according to HBM, are a function of the constructs 
of the model, and given that the improvement in 
the majority of these constructs, foot, and nail self-
care behaviors were improved in the experimental 
group. Implementation of theory-based educational 
interventions and improvement of health beliefs in 
older adults can improve observation of self-care 
behaviors in this age group. In other words, individuals 
who believe that health is a function of their behavior, 
feel a strong liability about their health and wellbeing 
and show better self-care behaviors. On the other 
hand planning and implimation in this field among 
elderly may be usefule for for policy makers and 
stakeholders to improve quality of life in them.

As to the limitations of the present study, the self-
statement nature of the questionnaire and the risk 
of biased or incorrect answers because of forgetting 
or short-term follow-up are notable. The limitations 
caused by the social distancing of the COVID-19 
pandemic did not allow us to hold all the intervention 
sessions as face-to-face sessions. 

5. CONCLUSION 

The educational intervention based on the HBM had 
a positive effect on the performance of foot and nail 
self-care behaviors in the elderly. Therefore, it seems 
that the use of theories and models of behavioral 
change for the implementation of educational 
programs can have beneficial results and promote 
self-care behaviors and, of course, the quality of life 
of the elderly.

adults realize the consequences of neglecting foot 
self-care behaviors such as dependence on others, 
the necessity to live in elderly care centers, and heavy 
treatment costs, the chance of demonstrating healthy 
behavior increases in them. 

The educational intervention improved the mean 
score of perceived benef i ts  to the act ion of 
performing foot and nail self-care behaviors in the 
experimental group. This finding is consistent with 
other studies in this field.29,30,31 Acknowledgment by 
patients that foot cares are not time-consuming and 
expensive but rather is easy and simple tasks, their 
level of perceived benefits to action increases. 

Another finding of the study was that the educational 
intervention did not have any effect on decreasing 
the perceived barrier to action and self-care behavior 
in older adults. This finding is inconsistent with Gocer 
et al.,29 Mohammadian et al.,32 and Chao et al.33 
These differences can be due to the differences like 
behaviors understudy and availability of such services 
in health care services. In general, the barrier to 
action is related to environmental factors that affect 
demonstrating healthy behaviors and may not be 
resolved merely by doing educational interventional.16 
Failure of health systems in Iran to implement older 
adults’ health programs and failure to provide 
special ized services and create a support ive 
environment for healthy behaviors in this age group 
are some of the causes to name for failure to achieve 
educational objectives in this field. It appears that in 
addition to the emphasis on analyzing and elaborating 
on the benefits of healthy behaviors in terms of costs, 
risks, and consequences in the educational program, 
there is a need to provide more health and medical 
facilities to prevent and control the side-effects and 
consequences of foot and nail diseases and improve 
self-care behaviors in older adults. 

The educat ional  intervent ion here led to an 
increase in the self-efficacy of the participants in the 
experimental group. This finding is consistent with 
the results reported by Ghahremani et al.,34 Darani et 
al.,23 and Doshmangir et al.35 Self-efficacy refers to the 
level of control an individual feels over their behaviors 
and finds it easy to do.36 Since self-efficacy is a 
prerequisite of behavior change with a strong effect 
on behavior, it can improve capability, ability, and 
efficiency in an individual. Individuals with low self-
efficiency, have a lower chance to adopt a new health 
behavior. Therefore, holding suitable educational 
program and paying attention to improvement of self-
efficacy in older adults can increase foot and nail self-
care behavior in them. 

As the results showed, the mean score of cues to 
action was improved in the experimental group after 
the intervention. The high level of cues to action 
after the intervention indicates that the participants 
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