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Aims Despite the advantages of physical activity, many people still don’t exercise much. The
study aimed to examine the impact of intervention mapping model-based training on the
health-promoting behaviors of Ilam University of Medical Sciences employees.

Materials & Methods In this semi-experimental study, 221 [lam University of Medical Sciences
staff were given Walker’s health-promoting lifestyle questionnaire to determine their needs.
Then, a training program was created to increase staff physical activity levels based on the
efficient structures. Sixty Illam University of Medical Sciences employees who scored lowest on
the physical activity dimension participated in the educational intervention phase. Participants
received the international physical activity questionnaire before and three months after the
intervention. Data analysis was done using SPSS 22 software by independent t-test, paired t-test,
Pearson correlation coefficient, one-way analysis of variance, and generalized linear regression.
Findings Among the health-promoting lifestyle dimensions, the physical activity dimension was
identified as the most important predictor of health-promoting behaviors. There were significant
differences before and after the educational intervention in the housework and family care and
the average physical activity (p<0.05). The average total physical activity increased significantly
after the educational intervention compared to before the intervention (p<0.016).

Conclusion The mapping model education improves physical activity levels in medical
university staff.

Keywords Physical Activity; Employees; Health Promotion
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Introduction

A person's lifestyle is their regular, everyday activity,
which impacts their health [ 2. The total of these
lifestyle measures, which include eating healthy food,
getting enough sleep, exercising, managing body
weight, and quitting smoking, is what humans do to
maintain and improve their health and prevent
diseases [1-3. One of the primary criteria for
determining health is engaging in behaviors that
promote health. These behaviors are directly linked
to health and contribute to a high quality of life. They
are also considered a background factor in avoiding
many diseases [4l. One of the most excellent ways for
people to preserve their health is to engage in health-
promoting behaviors [5l. It is also one of the most
crucial issues because of its effects on quality of life
and illness prevention [6]. Numerous research studies
have examined the prevalence of activities promoting
health in various communities. In Saqez City,
Mahmoodi et al. conducted a study to compare the
health-promoting behaviors of nurses, health
professionals, and administrative staff. Diet and
spiritual development dimensions received the
highest ratings for health-promoting behaviors,
while physical activity received the lowest ratings [71.
Harooni et al. and McElligott et al. studies had the
lowest score in the physical activity dimension [ °l.
Healthy food, physical activity, taking responsibility
for one's health, stress management, interpersonal
relationships, and spiritual growth are some of the
most crucial components of a lifestyle that promotes
health [0l Designing targeted health promotion
programs can significantly reduce and eliminate
health problems, improve health, and improve
people's lifestyles 111,

Researchers use role models to alter behavior. The
intervention mapping technique is one of the models
and strategies that the scientists in this field have
developed for the execution and assessment of
education and health promotion initiatives. The
primary and readily available tools for health
educators are the scientific literature and relevant
ideas, and this method can effectively address their
demands. However, how and where to employ these
resources in program planning is only sometimes
apparent. Kok et. al. introduced the intervention
mapping technique [2l. This method applies an
ecological and problem-solving framework to
evaluating and intervening in health and social
participation issues. The goal of intervention
mapping is to give planners of education and health
promotion programs a framework for efficient
decision-making at every level of intervention design,
implementation, and assessment [13-14,  The
intervention mapping approach focuses on changing
the behavior of the person at risk and the people
influencing their behavior under environmental
factors to address the health problem at various
ecological levels (individual, interpersonal,
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organizational, social, community, and global). While
altering an individual's behavior, consideration
should also be given to altering the behavior of the
powerful environmental elements, as this will
ultimately improve the quality of life of health and
health-related issues [15].

According to the descriptive study that identified the
physical activity dimension as the most critical
predictor of health-promoting behaviors, this study
aims to investigate the effect of training based on the
intervention mapping model on promoting physical
activity among employees of Ilam University of
Medical Sciences.

Materials and Methods

This semi-experimental study was conducted in all
[lam University of Medical Sciences employees. The
study was conducted in two phases; descriptive and
interventional. The sample size for the descriptive
phase was calculated using Cochran's formula, which
was 221 individuals. For the interventional phase, 52
individuals, based on Bayat et al. [1¢], considering a
15% sample drop, 60 individuals were selected.
Employees of the administrative field with at least
one year of work experience, having an unfavorable
situation in the priority dimension identified from
Walker's health-promoting lifestyle questionnaire,
and lack physical limitations were selected for the
study. Failure to participate in two training sessions,
permanent departure of the person from the field
under the researcher's investigation, and

unwillingness to continue cooperation caused
exclusion.
The data collection tools were participants'

demographic information (age, gender, marital
status, education level, employment status, work
experience, and income), Walker's Health Promotion
Lifestyle Questionnaire [17], and the long form of
International Physical Activity Questionnaire, whose
validity and reliability have been examined and
confirmed in several studies [18-20],

The health promotion lifestyle questionnaire
contains 52 questions and is scored on a 4-point
Likert scale (never 1, sometimes 2, usually 3, always
4). The questions are classified into six areas;
responsibility for health, physical activity, spiritual
growth, healthy nutrition, interpersonal relations,
and stress management. The range of the total score
of the health-promoting behaviors questionnaire is
between 52-208, where a higher score means a better
health status. The validity and reliability of the
Persian version have been evaluated, and
Mohammadi Zeidi et al. confirmed content validity in
Iran [21. To determine the reliability, the internal
consistency method of the items by calculating
Cronbach's alpha was used. For this purpose, the
questionnaire was completed by 30 employees who
were outside the study, and its reliability has been
reported as 0.89 for responsibility for health, 0.84 for
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physical activity, 0.88 for spiritual growth, 0.76 for
healthy nutrition, 0.83 for interpersonal relations,
0.75 for stress management, and 0.87 for the whole
questionnaire.

The International Physical Activity Questionnaire
includes 27 items in 4 fields; physical activity related
to work (7 questions), physical activity for
transportation (6 questions), housework, home
maintenance, and family care (6 questions), and
physical activities related to leisure, sports, and
entertainment (8 questions) during the last seven
days. This questionnaire reports activities in the form
of moderate and intense activity. Metabolic
equivalents were considered for the mentioned
physical activities. The metabolic equivalent of a
person's oxygen intake coefficients at rest is that all
physical activities can be classified as multiples of
energy consumption at rest. The metabolic
equivalents were considered 3.3 for leisure walking,
8 for intense leisure activity, 4 for moderate leisure
activity, 5.5 for intense household activities, 4 for
moderate indoor activities and yard, 3.3 for walking
to go from place to place, 8 for intense workplace
activities, and 3.3 for moderate workplace activities
and walking related to the workplace. These numbers
are multiplied by the duration of physical activity in
minutes and the number of days of that activity per
week. In the end, the sum of the obtained values was
calculated. According to the scoring protocol of the
IPAQ questionnaire, the amount of physical activity of
a person can be extracted and reported as follows:
The total amount of physical activity of a person in
the last week according to the number of calories
consumed in the last week (MET-minutes/week).
The term MET, or metabolic unit, estimates the
metabolic cost of physical activity, and its value is
approximately equal to a person's resting energy
consumption. The whole amount must be calculated
to calculate the total weekly quantity of physical
activity. The amount of walking (METxminutexday)
should be added together with the amount of
moderate physical activity (METxminutexday) and
the amount of intense physical activity of the person
(METxMET; Minutexday) in the last week. According
to the IPAQ questionnaire, the amount of weekly
calories people consume determines the intensity of
their physical activity [22.23],

The intervention mapping approach was
implemented based on the steps described below:

1- Needs assessment: After creating the
collaborative planning group, the needs assessment
of the health problem was done in the first step. The
research team conducted a descriptive study to
assess the needs and determine the problematic
dimension of lifestyle. Walker's health-promoting
lifestyle questionnaire was provided to 221
participants for completion. According to the analysis
of the questionnaire, the dimension of physical
activity was identified as the problematic dimension
of lifestyle for educational intervention.
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2- Preparation of matrices of change objectives:
Increasing physical activity was the aim of the study
change, based on the descriptive study and the
planning group's remarks. Dividing the outcomes
into functional goals is the second task in the
intervention mapping process second step. The
current program's functional goals include dispelling
myths about obstacles to physical activity, adopting a
positive outlook on it, choosing to exercise regardless
of the weather, considering the various effects of it,
and having a strategy in place for performing the
right sports movements to avoid injuries.
3- Selection of theory-based intervention
methods and practical applications: After the goals
of program change are determined, the third stage of
intervention mapping begins: Selecting theory-based
intervention methods and practical applications. The
theoretical method is a general technique or process
of influencing changes in determining factors. For
example, a goal of change in an intervention can be to
increase the self-efficacy of employees to perform
physical activity in all conditions. Theoretical
methods related to increasing self-efficacy include
skill training. In this study, promoting physical
activity was considered the goal of change. A
combination of educational and practical methods
was used to promote physical activity. Attitude:
Encouragement to combine affective and cognitive
evaluations of one's self-image with and without
unhealthy behavior. For example, one can compare
one's self-image as a healthy, cheerful, and active
person with a possible self-image as a dull, tired
person in society. Social support is defined as the
amount of love, companionship, and attention given
to family members, friends, and other people. For
example, managers and colleagues should support
employees' physical activity, and time should be
allocated to this activity in the university
environment.
4- Production of program components and
materials: The educational program was designed
according to the following goals and variables and
provided to the participants.
a) Holding training classes about physical activity, the
importance of physical activity in everyday life, types
of physical activity with examples, complications
caused by lack of physical activity, workplace
ergonomics, and workplace sports, and also
providing educational materials (photos, posters,
educational clips related to physical activity) in the
field of familiarizing with the complications caused
by physical inactivity (sensitizing the target group)
b) Designing and making an educational clip for doing
sports at work (to promote physical activity at work)
c) Designing an educational poster of sports at work
and installing it at the workplace
d) Providing educational content through Telegram
for the target group
e) Holding sports competitions to keep employees
fresh and energetic
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f) Implementing a morning exercise program in the
work environment to promote physical activity

5- Planning for the program's approval,
implementation, and sustainability: The fifth step
of intervention mapping focuses on intervention
planning to ensure that the program developed in the
previous stages can be used and maintained for the
required time. After the full description of the
intervention mapping steps and the preparation of
the implementation plan, considering that the study
was designed to be a control group and intervention
in the central campus and headquarters staff, after
conducting a descriptive study and examining the
status of health-promoting behaviors and identifying
the dimension of physical activity as a problematic
dimension for educational intervention, the staff of
the central headquarters had higher scores than the
staff of the central campus. Also, the number of
samples did not reach the quorum. On the other hand,
the physical activity of the staff of the central campus
was different from the situation did not have a
favorable outcome, the study was carried out as a
before-and-after intervention in the employees of the
central campus. Sixty people with the lowest score
who were in an unfavorable condition regarding
physical activity were included in the study. After
selecting the samples, the participants completed the
international physical activity questionnaire. After
the needs assessment from the initial evaluation
results, the required educational content was
designed and implemented. The educational
intervention program consisted of three theoretical
training sessions and one practical session. The
morning exercise program was organized for the
employees for two weeks in coordination with the
director of the physical education group. Sports
competitions were held in Neshat Sports Hall for the
refreshment and well-being of employees. Employees
competed in darts, ping pong, and hand football.
Designing and making an educational clip: First, some
sports movements that can be done behind the desk
to exercise behind the desk were designed with the
approval of a physical education expert, and then
filming and editing of the desired clip was done. The
approval of the film was given to the employees in the
Bargazari Telegram groups and persons. The poster
of sports activities was designed in the workplace
and installed in the employees' workplace. After the
end of the intervention program, weekly follow-up
was done in person. Subsequent reminders were
done through the Telegram group every two weeks.
To determine the effectiveness of the intervention, a
questionnaire was provided to the employees three
months after the implementation of the educational
intervention, and 55 people managed to finish the
study.

6- Evaluation planning: In the intervention
mapping process, planners decide on change goals,
methods, applications, and implementations. At this
stage, the student was assured by the advice from the
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supervisors and advisors regarding the correct
selection of the determining factors, methods, target
group selection, the matrix of the program's
objectives, and how to implement the program. Also,
all the tools used to evaluate the program
participants were determined at this stage.

Data analysis was done using SPSS 22 software by
independent t-test, paired t-test, Pearson correlation
coefficient, one-way analysis of variance, and
generalized linear regression at a significance level of
0.05.

Findings

The mean score of the participants' health-promoting
behaviors was 138.22+93.96 (141.29+23.18 for men
and 136.53+22.59 for women). The highest score was
spiritual growth (27.07£5.94), and the lowest was
physical activity (16.92+5.73; Table 1).

Table 1. Possible range, observed range, mean, and standard
deviation of health-promoting behaviors in each subgroup and
total score

Parameter Mean+SD Range
Nutrition 24.25+3.94 15-36
Physical activity 16.92+5.73 8-30
Health responsibility 22.67+6.35 9-36
Spiritual growth 27.07+5.94 10-36
Interpersonal relationships 25.99+4.89 11-36
Stress management 22.03+4.98 10-32
Health-promoting behaviors 138.93+22.96 82-187

The mean score obtained in men was higher than in
women, but the difference was not statistically
significant (p=0.136). An independent t-test was used
to investigate the relationship between gender,
marital status, and the total score of health-
promoting behaviors and their dimensions. The
mean score of physical activity, spiritual growth,
stress management, and total health-promoting
score was higher in males, but the difference was
significant only in the physical activity dimension
(p=0.0001).

The highest correlation of overall health-promoting
behaviors with spiritual growth (r=0.782) followed
by stress management (r=0.777), interpersonal
relationships (r=0.767), responsibility for health
(r=0.73), nutrition (r=0.641), and physical activity
(r=0.611; p<0.001). Among the subscales, the highest
correlation between spiritual growth and stress
management (r=0.676) and the lowest correlation
between physical activity and interpersonal
relationships (r=0.253) were observed (p=0.001).

In an intervention study, 60 people were included in
the intervention group at the beginning of training. In
the three-month follow-up, 55 people completed the
study. The mean and standard deviation of the
participant's age was 40.42+6.89. On the other hand,
the study's results showed that out of 55 people
participating, 24 people (43.6%) were men, 31
(56.4%) were women, 76.4% were married, and the
rest were single. The participants had between 1 and
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30 years of work experience, and their average work
experience was 15.76%9.17. 54.5% had a master's
degree. 74.5% of employees reported an average
income level. A paired t-test was used to compare the
average physical activity and its items before and
after the educational intervention. The results
showed that the average for all the physical activity
items increased after the educational intervention.
The statistical test showed a significant difference
before and after the educational intervention in the
housework and family care item and the average
physical activity item (p=0.04; p=0.029). The average
total physical activity after the educational
intervention in people (8910.78+820.69) increased
compared to before the intervention
(6605.93+643.85), and the statistical test showed a
significant difference (p<0.016; Table 2).

Table 2. Comparison of average physical activity and items before
and 3 months after the educational intervention

Item Before 3 months later p-Value
Jobrelated )57 364359.39 3104.17+333.02 0.13
physical activity

Transportation

760.94+94.36  997.44+162.09 0.281

physical activity

Housework, house

maintenance, and 1587.89+190.67 2724.70+398.07 0.04
caring for family
Recreation, sport,
and leisure-time
physical activity
The general
equivalent of
walking

Moderate physical
activity

Severe physical
activity

Total physical
activity

1682.04+317.36 2084.44+312.20 0.072

1943.70£235.19 2438.67+261.38 0.074

2484.04+274.07 2765.92+437.55 0.029

2178.18+316.00 2706.18+306.06 0.081

6605.93+643.85 8910.78+820.69 0.016

The average score for the total physical activity of the
participants after the intervention was higher in men
than in women. Also, the average score of total
physical activity of married people after the
intervention was higher than that of single people.
Independent t-test was used to investigate the
relationship between gender, marital status, and total
physical activity score. Before the educational
intervention, there was no significant relationship
between gender, marital status, and average physical
activity (p<0.05). Still, the independent t-test showed
a significant relationship between gender, marital
status, and average physical activity after the
educational intervention (p<0.05; Table 3).

Table 3. Comparison of average physical activity in participants
according to gender and marital status before and three months
after the educational intervention

Parameter Before 3 months later

Gender Male 7766.27+702.55 11859.45+104.41
Female 5707.61+590.48 6616.32+501.88
p-Value 0.243 0.031

Marital status  Single  4358.34+420.38 6294.84+333.11

Married 7301.61+687.96 9720.47+908.96
p-Value 0.152 0.047
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Discussion

A healthy lifestyle is essential in reducing the spread
of diseases, promoting health, and improving quality
of life. Considering the critical role of employees as
valuable resources and service providers to the
people and their essential role in their family and
surrounding environment, this study was conducted
to investigate the status of health-promoting
behaviors of the employees of Ilam University of
Medical Sciences. The study's findings indicate that
the employees' practices that promote health are in
good shape. The results of a study by Moradi &
Shojaizade on the lifestyle of workers in Andimeshk
health centers revealed that the amount of health-
improving behavior described was average [24. The
average status of health-promoting habits has been
the subject of several research, one of which was
conducted by Chenary et al. [251. Mostafay Najafabadi
& Rezaei's [26] research on nurses supports this
study's findings. Furthermore, most nurses had an
average overall score for health-promoting activities
in a Taiwanese study, which aligns with the findings
of the current investigation [25-27],

Men than women reported living better lives in this
survey. This outcome agrees with the findings of
Moradi & Shojaizade [24. Mahmoodi et al.'s study on
promoting a healthy lifestyle revealed that women
had better lives than men, a finding that is at odds
with our own. The disparity in health-promoting
behaviors across genders may stem from factors such
as awareness, education, availability of suitable
environments for physical exercise, and community
culture that influences these behaviors [7l. The
findings showed that the participants had
appropriate conditions in the spiritual growth
dimension compared to other dimensions of health-
promoting behaviors. Participants physical activity
level was low and was not enough to impact on health
status and quality of life. A review of studies showed
that results from similar studies are consistent with
the results of the present study. In the studies of
Chenary et al. [25], Motlagh et al. [28], and Ghorabi et al.
[29], the highest score was in the dimension of spiritual
growth; these results are consistent with the result of
the present study. In the present study, the lowest
score on behavior was in the dimension of physical
activity. In line with this finding, the lowest score of
behavior in the studies of Chenary et al. 23], Edrisi et
al. 51, and Ghorabi et al. [29], were in the dimension of
physical activity. Regarding the intervention study,
the results show that the individuals' physical activity
increased when the instructional program was
implemented. Numerous research studies have
shown that an educational intervention enhanced
participants' performance regarding weekly physical
activity totals [30-33]. Furthermore, Teymoori et al
demonstrated that the Pender model intervention
program had the highest impact on activity levels 341,
In the study of Parhoodeh et al, the educational
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intervention program increased people's level of
physical activity, which is generally consistent with
the present study. This issue shows the importance
and effect of holding educational and cultural
meetings and recommending and persuading people
[35],

Vafaee Najar et al's employee-based study
demonstrated a statistically significant rise in the
training group's average physical activity scores
following the educational intervention. According to
the results of this study, 75% of the test group
members were engaging in moderate physical
activity following the execution of the training
program, and none of them were in the light or
sedentary stage. Only 11.2% of participants in the
control group had moderate physical activity after
the intervention, compared to 88.2% of light and
sedentary individuals [22l. In the investigation of the
efficacy of the electronic training program that raised
the BMI and physical activity levels of female
employees, Amini et al. demonstrated that, before the
training, there was no discernible difference in the
levels of physical activity between the intervention
group and the control group; However, following the
training, the average the favorable impact of
educational programs in the intervention group is
demonstrated by the score in the intervention group,
which grew up to three times and was considerably
higher than the control group. As a result, web-based,
brief message, multimedia training treatments have
the potential to both prevent and exacerbate diseases
associated with inactivity in female employees [19].
Exercise has a positive effect on lowering depression
levels in women, according to research by Jalalinia et
al. on the relationship between depression and
obesity [3¢l. After investigating how the University of
Medical Sciences female students' regular activities
were affected by the second physical education
curriculum based on the Bezenf model, Hazavehei et
al. concluded that there was a significant difference in
the average scores of the Bezenf model components
between the intervention group and the control
group following the educational intervention. After
the training session ended, the intervention group
significantly improved in engaging in regular physical
activity in the following two and four months [37. Men
scored higher on the average for physical activity
than women, and the statistical test revealed a
significant correlation between gender and physical
activity level. This finding is consistent with Sane et
al's study, which found that working women engaged
in less physical activity than men [38l. Male employees
engaged in more significant physical activity than
female employees, according to a study by Vafaee
Najar et al. on workers in Aqqola City. This suggests a
significant correlation between gender and physical
activity level. Other contextual factors mentioned in
this issue as intrapersonal and environmental
barriers to women leading active lives in Iran include
the unique characteristics of society and family
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norms, attention to cultural considerations regarding
women's sports, and limited access to gyms and
physical exercise spaces [22].

The average physical activity of married individuals
was higher than that of single individuals in the
current study, with a statistically significant
difference. According to Vafaee Najar et al's study,
married individuals had higher average physical
activity levels than single individuals. However, the
Mann-Whitney statistical test revealed no significant
correlation between marital status and physical
activity  level,  contradicting the  current
investigation's findings [22l. An increase in the
average was noted before and after the educational
intervention in the following fields on the standard
physical activity questionnaire: Sports and leisure
time physical activity, housework and family care,
physical activity for transportation, and physical
activity related to daily work. The statistical test
revealed significant physical activity in the domain of
housework, which includes walking during leisure
time, intense and moderate physical activity, and
moderate physical activity. This finding contradicts
the findings of Mazloumi Mahmoodabad et al., which
focused on homemakers. Mazloumi Mahmoodabad et
al. found no significant differences when comparing
the intervention and control groups in the areas of
housework and family care. Consistent with the
findings of Mazloumi Mahmoodabad et al. [18], there
was no statistically significant variation in physical
activity for transportation in the current study. In
Mazloumi Mahmoodabad et al, significant
differences were observed between the two groups
(control and intervention) when comparing physical
activity during leisure time and sports. These
findings are incongruent with the current
investigation. Intense and moderate physical
exercise, as well as recreational walking, fall under
this category. Mazloumi Mahmoodabad et al. focused
exclusively on homemakers, who have more free time
for physical activity than working women, which
could be one of the possible causes of this problem
[18],

The program's design was based on identifying the
priority dimension of the lifestyle questionnaire. This
allowed the educational program to be designed
based on the real needs of the studied population, and
as aresult, it had a favorable effect on the employees'
physical activity.

Conclusion

The training program's design, based on the
intervention mapping model, improves the
employees' physical activity.
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