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Abstract

This paper reports on a study on improving the health and fitness of office workers in Iran using a comprehensive model.
The research design was a randomized controlled trial involving 294 employees. The intervention was a 6-month program
to promote physical activity. The primary outcome measure was their scores on the physical activity (PA) index recorded
at 3 and 6 months. A statistically significantly increase in PA was found in the intervention group over the control group. In
addition, the mean values of related health and physiological indices of the intervention group demonstrated a statistically
significant increase compared to the control group. The conclusions of this study support research findings in multiple
countries, that the physical activity and health of office workers can be improved in a short period.
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It is globally recognized that remaining physically active
along with sufficient clean drinking water and healthy foods
are critically to health. Unfortunately, in industrialized coun-
tries, most jobs do not involve daily physical activity (Pronk
et al., 2004). This lack of daily physical activity is estimated
to result in 5.3 million premature deaths annually worldwide
(Wen & Wu, 2012). In particular physical inactivity is asso-
ciated with cardiovascular disease and other chronic non-
communicable diseases (Lee et al., 2012). This is as true in
Iran today as it is in Western Europe and the United States.
The economic burden of physical inactivity related health
problems has been estimated to account for 11% of health-
care cost in the United States, or $120 billion dollars, each
year (Carlson et al., 2015). The scope of this issue has led the
World Health Organization (WHO, 2018) to establish a
global action plan on physical activity (2018-2030), which
recommends that “countries and industry partners provide
diverse opportunities for physical activities, in their words
create active societies, environments, people, and systems”
(pp. 9-10). Studies in Iran have reported the rate of physical
inactivity to be about 30% to 70% (Fakhrzadeh et al., 2016).
Reports from various countries have addressed workplace
health as a key point for initiating and maintaining the physi-
cal activity of the workforce.

An integrative review of the literature by Calderwood
and colleagues (2021) reported that physical activity

interventions in employees’ health reduces organizational
healthcare costs as much as 25% to 30% due to less employee
absenteeism and increased productivity. Furthermore, a
study by Taylor and colleagues (2016) found that using com-
puter prompts and Booster Breaks for desk-based workers
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was associated with increases of physical activity and the
reduction of sedentary behavior and body mass index.
Therefore, promoting physical activity (PA) in the workplace
can be an important component in prevention of noncom-
municable diseases. Over the last decade, the development of
ecological-social models of health behaviors has focused on
the potential impact of environmental, social, and physical
factors on routine physical activity.

Spence and Lee (2003) effectively argued for attention to
environmental, biological, and psychological factors in
designing and implementing health promotion and physical
activity behavior programs in what they referred to as The
Comprehensive Model. The model specifies four dimen-
sions: the macrosystem (social class and culture), the exosys-
tem (existing health promotion program), the mesosystem
(workplace), and the microsystem (facilities and verbal
encouragement) (Spence & Lee, 2003, p. 12). Physical activ-
ity behavior is seen as influenced by the interactions of each
of these dimensions as well as environmental, psychological,
and biological factors, and assists in recognizing the oppor-
tunities for participation in physical activity and multiple
factors affecting behavior. Since behavioral models and
theories can be a good guide for interventions in physical
activity programs, this study was conducted with the aim of
investigating whether a comprehensive model-based inte-
grated interventional strategy could be effective in promot-
ing physical activity and health-related and physiological
physical fitness indices in the administrative employees of
the oil industry in Iran.

Methodology
Study Design and Population

This randomized controlled trial included an intervention
group and a control group. The study was done in the second
half of 2020, in Asaluyeh, Iran, on the Persian Gulf. The
sample size needed for each group was calculated to be 123,
which would assure a significance level of 5% and the test
power of 90%, with a desired outcome of 7.5-point differ-
ence in average peak oxygen consumption (VO, max) before
and after the intervention. Anticipating an attrition rate of up
to 20%, the sample size for each of the two groups was set at
147. Recruitment took place at two centers that had a large
number of office-based employees, all of whom worked for
Pars Special Economic Energy Zone (PSEEZ), which is one
of the world’s largest energy worksites. One of the centers at
PSEEZ was randomly selected to be the site of intervention
and the other the control group. The inclusion criteria were
that participants had to be between the ages of 20 and 60
years old, with no history of rare diseases, cardiovascular
disease, asthma, or diabetes, and the ability to participate in
physical exercises. Excluded from the study were those
unable to attend all of the training sessions and those who
transferred to another work organization during the study.

The potential participants were randomly selected from
all of the workers in the selected offices. The purpose and
procedure of the study was explained via a face-to-face
meeting for potential participants (about 1000 employees) in
the two sites. A demographic information survey and the
Baecke Habitual Physical Activity Questionnaire (an indi-
rect, self-report measure of physical activity) was distributed
along with the invitation to participate. After 300 participants
signed the consent form for their participation collecting
they were provided the questionnaires. Six of the participants
were not included because their questionnaires were not
complete, thus 294 individuals were included in the study.
The 294 individuals were randomly selected to either the
intervention or the control group. The result was that 85 indi-
viduals from one administrative center were assigned to the
intervention group, and 147 from the other administrative
center to the control group. A random number table was used
to do the randomization. Participants were blinded to which
group they had been assigned, and the person who entered
the data into the software was also blinded.

Data Collection Tools

The instruments used in this study were a demographic infor-
mation checklist, the Baecke Habitual Physical Activity
Questionnaire (Baecke et al., 1982; Sadeghisani et al., 2016),
and a questionnaire developed for this study based on the
comprehensive model constructs. The demographic informa-
tion checklist included age, gender, marital status, number of
children, education level, economic status, working hours,
and work experience. The Baecke Habitual Physical Activity
Questionnaire (Baecke et al., 1982) is an international ques-
tionnaire for indirectly and subjectively assessing the level
of physical activity. The questionnaire contains 16 items,
rated on a 5-point Likert scale (1-5), to measure the levels of
physical activity at work and in exercise and leisure time. In
order to determine the internal consistency of the question-
naire, Cronbach's alpha was used, which was calculated at
0.79% for the questionnaire, confirming the internal consis-
tency of the items.

The health-related physical fitness (cardiorespiratory
fitness, muscular strength and endurance, and flexibility),
and body composition (body mass index [BMI], fat percent-
age and waist-hip ratio [WHR]) indices were measured. The
maximum oxygen consumption (VO2 max) index was used
as a measure of cardiorespiratory fitness. The maximum
oxygen consumption (VO2 max) was measured using an
exercise test and the Queens College step test (QCT), which
calculated the oxygen consumed (ml) in 1 minute per 1 kg of
body weight (ml/min/kg). The QCT is an exercise test that is
widely used to measure cardiorespiratory fitness in several
countries.

The sum of the left and right handgrip strength (HGS)
were used in this study. The measurements were mad by
using the Jamar® Plus+ Digital Hand Dynamometer. The
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reliability of the Jamar dynamometer has been demonstrated
(Mathiowetz et al., 1984). To measure muscular endurance,
the Crunch (partial curl-up) test was used, and to measure
flexibility, the trunk-flexure test with some modifications
was used (American College of Sports Medicine, 2018).
Before the physical fitness tests, the participants performed a
brief warm-up and stretches for 7 to 10 minutes. The BMI
was calculated as well as the skin fold method using the
Slim Guide Skinfold Caliper, which provides an estimate of
the body fat percentage (BFP). It was read to the nearest
0.5 mm at the following body sites: abdominal fat, triceps,
and suprailiac. For improved accuracy, each point was calcu-
lated three times and then the average of these three mea-
surements was recorded. Later, the recorded mean scores
were put into the Jackson and Pollock (1985) formula (as
represented below) with the participants’ BFP calculated for
percent of Body Fat = (0.39287 X sum of three skinfolds)
—(0.00105 X [sum of three skinfolds] 2) + (0.15772 X age)
—5.18845(28).

In order to measure the abdominal obesity, the ratio of
waist circumstance to hip circumstance was used (American
College of Sports Medicine, 2018). The anthropometric indi-
ces were measured in an indoor sport club where the tem-
perature is maintained at 25 °C to 35 °C. Data were collected
from 4 pm to 8 pm. Another tool used in this study was a
researcher-developed questionnaire based on the compo-
nents of the comprehensive model. The factors that were
included in this study were from a protocol of physical activ-
ity behavior developed by Spence and Lee (2003). After
careful review of the literature found no questionnaires that
addressed the research questions, one was developed for this
study using the constructs of the comprehensive model for
measuring the components physical environment, pressure
for macrosystem, mesosystem, exosystem, and microsystem
changes, and individual factors including psychological
factors (awareness, attitude, and self-efficacy).

Psychometric analyses (item clarity, face validity, content
validity, and reliability coefficient calculation) were done on
the instrument. In order to determine the face and content
validity of the questionnaire, the tool was provided to 12 pro-
fessors and exercise experts, consisting of eight health edu-
cation experts, two physical education and sports science
experts, one psychologist and one biostatistician. According
to their suggestions and comments, changes were made to
the wording and phrases of the items, and then the instrument
was found reliable to gather the data of interest. Content
validity index and ratio were over 0.79 and over 0.59, respec-
tively. In order to calculate the reliability of the question-
naire, internal consistency (Cronbach's alpha) coefficient
and test—retest reliability coefficient were measured. In this
study, the questionnaire was also piloted with 30 employees,
and the Cronbach's alpha coefficients for different constructs
of the questionnaire was obtained to range between 0.73 and
0.95, which are statistically acceptable. Before the interven-
tion, both groups completed the questionnaire.

Interventions Based on the Comprehensive Model
Constructs

According to the comprehensive model, certain interven-
tions focusing on the model’s constructs, such as environ-
mental and social factors, changes in organizational rules
and policies, and training in individual (psychological and
biological) factors were performed in the intervention group.
In addition, a health center was established providing the
necessary facilities and equipment for physical activity in
the workplace and the residential campus. Daily advice
exercise consultation was also provided in the workplace, as
well as giving training material and theoretical—practical
training in the methods of performing physical activities.
The situations in which physical activities can be performed
included the demonstration of activities involving the lower
extremities, the trunk, and the upper extremities. These did
not require sports equipment and could be carried out at
work and home. A few physical activities were demon-
strated and recommendations for how to increase physical
activities were given. For example, participants were
encouraged to use the stairs instead of the escalator or to
park their car at a 10-minute walking distance from the
workplace, likewise other moderate-intensity activities were
discussed, such as housekeeping, shopping, and commuting
to increase their physical activity level.

Certain changes were also made to laws and regulations
with an emphasis on organizational support for promoting
employees' physical activity behaviors and health, so that
employees were allowed to refer to the established health
center during the workday and have 30 minutes of physical
activity during the daytime depending on their working
hours. A commuting service was provided for participants to
facilitate their participation in the (1 hour long) public exer-
cise program in the morning. To further encourage employ-
ees, sports clothing and equipment were provided and they
were allowed to use the sports pool for 1 hour (the last work-
ing hour). General training was also given to the intervention
group, including the harms and risks of physical inactivity
and obesity in the workplace, such as musculoskeletal prob-
lems, cardiovascular disease and other adverse health effects.
The role of physical activity in life and the techniques of
physical exercises were discussed. In addition, psychological
factors related to physical activity and employees' attitudes
toward physical activity were included. The goal was to
increase their awareness of the importance of the role of
colleagues, friends, and family in promoting the activity by
accompanying them in performing physical activities and
encouraging each other to perform physical activities in a
friendly group to create a supportive and persuasive envi-
ronment to do physical activities. Besides that, face-to-face
verbal encouragement of the participants and telephone
counseling were also done to increase physical activity level.
Another purpose of this intervention was to emphasize
self-efficacy.
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Table I. Scheduling Training Sessions.
Teaching Method Session Length Subject Session
Q&A 10 minutes Orientation and introduction of the goals of the program; I'st session
emphasizing training sessions
Lecture and Group 50 minutes General education in regard to physical activities, the effect
Discussion of physical activity in life, proper types for physical activities,
the advantages and disadvantages of low activity including
increased weight and obesity, back pains, etc.
Lecture, Group 10 + 50 minutes Emphasis on organizational support and changes in current 2nd session
Discussion and Q&A regulations to support physical activity
Lecture, Group 10 + 50 minutes Emphasis on psychological factors, awareness, attitude, and self- 3rd session
Discussion and Q&A efficiency in physical activities and how to remove barriers of
physical activity such as laziness and procrastination
Lecture, Group 10 + 50 minutes Emphasis on physical environment (availability of suitable 4th session
Discussion and Q&A conditions and equipment for physical activity) along with
distribution of educational booklet and pamphlet
Lecture, Group 10 + 50 minutes Emphasis on possible physical activities at workplace and at 5th Session
Discussion and Q&A home along with showcasing some simple physical activities
and offering suggestions for starting physical activity
Q&A 45 minutes Answering any questions from the participants and distribution 6th session

of educational booklet and pamphlet

One way to increase self-efficacy is to do certain behav-
iors. Given this, the physical activity was divided into smaller
and simpler components representing the subdivisions of the
whole behavior in question. Other measures included educa-
tion on ways of remove barriers to doing regular physical
activity. Theoretical training sessions were presented in five
sessions of 50 minutes with a focus on the comprehensive
model structures, for 3 weeks, with two sessions per week
alternately and separately for all subjects in the intervention
group and presented according to content specified (see
Table 1). The subjects in the intervention group were divided
into two groups (workers and sub-employees) and (deputies
and managers), to facilitate discussions.

Practical training programs for sports activities were held
for three sessions per week with 30 minutes in each session,
in person, during working hours (in the health center created
at work) and outside of office hours in the gym of the staffs’
residential camp. This intervention program lasted for 3
months. The participants took part in practical sessions in
groups based on their administrative units and according to
their work schedule. The educational content was the same
for all members of the intervention group. In the control
group, no educational intervention was performed. The
effects of the intervention on the level of physical activity
of the employees were measured immediately after the end
of the intervention period (3 months) and 6 months after the
interventions.

After completing the study, and in order to observe
research ethics, the control group was invited to attend a
training session on the effective factors and strategies for
promoting physical activity using the components of the
comprehensive model, in which they were also given a
booklet, a pamphlet and an educational CD.

Data Analyses

All statistical analyses were done using SPSS (Version 21).
Chi-square tests was used to compare the demographic char-
acteristics of the two groups, and independent and paired
t test and the non-parametric tests Wilcoxon-Mann-Whitney
U test and ANOVA to compare the data of the groups. The
significance level of the tests was considered 95%.

Results

The average age of the sample of 294 male office workers
was 36.90 (= 7.7 SD) years, their average height was 174.4
(* 6.3 SD) cm, weight was 84.5 (= 12.2) kg and their calcu-
lated BMI was on average 27.8 (+ 3.4) kg/m% Most of the
participants (7 = 156, 91.8%) were married. According to the
scale used in this study, 77.6% of them had a moderate eco-
nomic status, 12.4% had a high economic status, and the rest
had a low economic status. Most participants (45.9%) were
educated at the bachelor's degree level, 23.5% at the master's
degree level, and the rest held associate degrees or high
school diplomas. In terms of work history, 53.6% reported a
work history of 11 or more years and 8.8% reported a work
history of less than 3 years, and the rest had between 3- and
10-year work histories. Regarding their reported history of
physical activity, 59.6% had no regular physical activity his-
tory and 39.8% reported low to moderate physical activity
levels. The demographic characteristics of the two groups had
no statistical differences. According to the results of the chi-
square tests, there was a significant difference in the measure
of physical activity levels (by the questionnaire) before and
after the intervention for the intervention group (p = .002),
but not the control group (p = .41; see Table 2).
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Table 2. Comparison of Demographics of the Intervention and Control Group.

intervention Group

Control Group

Variables M = SD M = SD P value
Age (years) 37.18 = 7.06 36.90 = 7.69 .39
Height (cm) 17429 = 6.31 174.3 = 6.30 A7
Weight (kg) 84.8 = 12.23 84.6 = 12.36 A4l
BMI (kg/m?) 26/92 = 3/43 27/9 + 3/88 .08
Marital Status, n (%) 26
Single 31 (10.6) 17 (5.9)

Married 263 (89.4) 277 (94.1)

Education, n (%) 48
= High School 55 (18.8) 38 (13.0)

Associate Degree and BSc 166 (56.5) 190 (64.7)

MSc and PhD 73 (24.7) 66 (22.3)

Occupational Status, n (%) ae
Workers 35(11.8) 48 (16.5)

Employees 186 (63.4) 190 (64.7)

Managers 52 (17.7) 28 (9.4)

Others 21 (7.1) 28 (9.4)

Working Hours 71
6-8 hr 28 (9.4) 21 (7.1)

8-10 hr 55 (18.8) 66 (22.4)

=10 211 (71.8) 207 (70.6)

Table 3. Frequency Distribution of Participants According to Physical Activity Level of the Intervention and Control Groups Before

and 6 Months after Intervention.

Low Moderate High
Total Physical Activity [ I -
Group N (%) N (%) N (%) P value
Intervention Before 180 (61/2) 107 (36/5) 7 (2/4) 0/002%
After 35 (11/8) 197 (67/1) 62 (2172)
Control Before 187 (63/5) 104 (35/3) 3(172) 0/41
After 180 (61/2) 111 (37/6) 3(172)

There was no statistical difference in the participants
scores on total physical activity level in sports, leisure time,
and the workplace between the two-intervention group and
control group before intervention (p > .05). The repeated
measures ANOVA results showed there was an interaction
effect between time passage and intervention group (p >
.001; see Table 3). Therefore, the difference in the mean
score on the total physical activity (in sports, leisure and the
workplace) between the two groups were separately mea-
sures at 3 and 6 months after the intervention. In addition,
the mean physical activity scores were also analyzed using
multiple linear regression models.

The results of multiple linear regression showed that after
controlling for the effect of the mean difference, the total
physical activity scores before and 3 months after the inter-
vention were significantly different between intervention
and control groups (p < .01). The mean score of total physi-
cal activity in the intervention group was higher by 1.63
points when compared to the control group, and the scores

six months after intervention were significantly different
between intervention and control groups, with the mean
score of total physical activity in the intervention group
being higher by 3.69 points when compared to the control
group. The repeated measures ANOVA results showed in the
intervention group, the mean score of the total physical activ-
ity level (in sports, leisure time, and the workplace) was sig-
nificantly different at Time 1 (before) and Time 2 (3 months)
and at Time 3 (6 months) after intervention (p < .001) with
an increasing trend, but not in the control group (p > .11) (see
Table 4).

The results of statistical analysis showed that there was
no significant difference in the health-related and physio-
logical physical fitness indices between the two groups
before intervention. The independent ¢ test results showed
that mean VO2 max, muscular endurance, muscular strength,
BMI, BFP, and WHR in the intervention group significantly
changed at 6 months after intervention compared to the
control group. The Mann-Whitney U test showed the mean
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Table 4. The Distribution of Mean Total Physical Activity Index and Walking Before, 3, and 6 Months After Intervention in the 2 Groups.

Before Intervention

3 Months After Intervention

6 Months After Intervention

Variables Group M = SD M = SD M = SD P value
Total Physical  Intervention 7/02 = 1/83 9/23 = 1/63 11/07 = 2/33 .001
Activity Control 7/10 = 1/51 7/6 = 1/84 7/03 = 1/54 an

Index p value RMANOVA¥* 0/6 0/01 0/001
Sports Index Intervention 2/46 = 0/85 3/3 = 0/55 4/1 = 0/89 .001
Control 2/57 = 0/9 2/69 + 0/87 2/55 = 0/87 .28
p value RMANOVA¥* 0/42 0/001 0/001
Leisure Time Intervention 0/62 = 2/24 3/1 = 0/32 3/59 = 0/7 .001
Index Control 62/0 = 24/2 61/0 = 43/2 61/0 = 21/2 .03
p value RMANOVA* 0.39 0.02 0.001
Workplace Intervention 2/20 = 0/73 2/83 = 0/21 3/38 = 0/75 .001
Index Control 2/29 = 0/62 2/48 = 0/32 2/26 = 0/61 .33
p value RMANOVA* 0.39 0.001 0.001
Walking Intervention 3655 4169 6237 2744 6178 2634 0.001
Control 3622 4145 3598 1329 3529 1292 0.13
p value RMANOVA¥* 0/41 0/001 0/001

Note. p value RMANOVA (before and after intervention in each group). *p value RMANOVA (between intervention and control groups).

flexibility in the intervention group significantly changed
compared to the control group 6 months after intervention
(p < .001). The paired ¢ test results on the changes in each
group showed, first, in the intervention group a significant
difference in the mean VO2 max. The sit-up test was
observed before and 6 months after intervention, with an
increasing trend; and a significant difference in the mean
BMI, BFP, and WHR was observed before and 6 months
after intervention, with a decreasing trend (p < .03).

Second, the intra-group changes in the control group
showed that there was no significant difference in the mean
VO2 max, sit-up test, muscular strength, BFP, and WHR
before and 6 months after intervention, but the difference in
mean BMI before and 6 months after intervention was sig-
nificant, with an increasing trend (p < .03); that is, partici-
pants’ BMI increased. The Wilcoxon test results showed that
there was a significant difference in the mean flexibility
index before and 6 months after intervention in the interven-
tion group, with an increasing trend (p < .001), but there was
no significant difference in flexibility index in the control
group before and six months after the intervention (p > .066)
(see Table 5).

Discussion

Although different models and behavioral theories have been
used to promote the behavior of physical activity in various
countries, there is limited evidence in Iran on how to pro-
mote health-related physical activity in the workplace.
Therefore, this research was conducted with the aim of
investigating the effect of the comprehensive model-based
interventional strategies for promoting health-related fitness
in the administrative employees of the oil industry. The results

of this study showed that an intervention program based on
the comprehensive model increased the physical activity
level of the administrative employees in one industry in Iran.

The physical activity behavior scores obtained by the
Baecke Habitual Physical Activity Questionnaire showed a
significant difference in the mean total physical activity
scores between the intervention group and the control group
in all the three measurements; that is, before, at 3 months,
and again at 6 months after the intervention. Before the inter-
vention most (61.2%) of the participants had a low physical
activity level, but, after the intervention, most of the partici-
pants in the intervention group reported moderate and high
physical activity levels (67.1% and 21.2%, respectively).
Different studies have reported contradictory results regard-
ing physical activity level, and we did not find any study
with the model used in the current study for physical activity
behavior interventions in the administrative employees of
the industrial sector.

Consistent with our findings, a study by Fleury and Lee
(2006) on the physical activity of African American women
using the Social Ecological Model, showed that individuals'
access to sports facilities and environmental resources made
it easier for the women to be physically active, and improved
their overall physical activity level. A study conducted by
Gargari and colleagues (2018) on the use of the Social
Ecological Model to develop interventions to promote the
physical activity of female employees in Iran, showed that
after 8 weeks of intervention, based on the model, the num-
ber of daily steps by the employees in the intervention group
increased from 4204 to 7882. The total physical activity of
the intervention group also increased as compared to the
control group. Aittasalo and colleagues (2004) reported that
their study of physical activity counseling in the workplace,
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Table 5. The Distribution of Mean Physiological Physical Fitness Indices Before, 3, and 6 Months After Intervention in the Two Groups.

Before Intervention

3 Months After Intervention

6 Months After Intervention

Variables Group M = SD M = SD M = SD P value

VO2 Max Intervention 39/04 = 6/22 46/06 + 6/10 49/03 = 6/11 .001
Control 39/19 = 5/61 39/50 = 5/4 40/18 £ 5/4 487
p value* 0/704 0/038 0/041

Muscular Endurance Intervention 27/07 = 12/83 27/32 = 12/19 27/42 = 12/27 .001

(Sit-Up Test) Control 25/04 = 13/41 25/17 = 13/29 24/97 = 13/29 |
p value* 0.192 0.042 0.048

Muscular Strength Intervention 101/07 = 6/83 109/4 = 8/46 I11/4 = 8/56 .001

(HandGrip Strength)  Control 102/04 = 5/41 102/47 = 4/40 103/7 = 4/41 51
p value* 0.12 0.036 0.038

Flexibility Intervention 15/29 = 9/32 19/34 = 10/74 20/42 = 10/84 .001

(Sit and Reach) Control 14/47 + 8/69 14/37 = 7/23 14/24 + 8/03 .09
p value* 0.684 0.011 0.001

Body Mass Index Intervention 26/92 = 3/43 26/76 = 3/23 26/66 * 3/23 .001
Control 27/92 + 3/88 27/92 *+ 3/90 27/92 = 3/93 .03
p value* 0.08 0.022 0.020

BFP (%) Intervention 34/1 = 8/72 33/78 = 8/45 33/66 = 8/58 .002
Control 36/61 = 11/44 36/60 = 11/47 36/62 = 11/45 2
p value* 0.1 0.051 0.050

Waist-Hip Ratio Intervention 0/91 = 0/073 0/90 = 0/068 0/90 = 0/072 .001
Control 0/92 = 0/054 0/92 = 0/056 0/92 = 0/055 .15
p value* 0.36 0.044 0.045

Note. Paired t test and Wilcoxon test (before and after intervention in each group). *Independent t test and Mann-Whitney U test (between intervention

and control groups).

guided by the transtheoretical model of health change, did not
show any significant increase in the physical activity level.

The differences in studies include different environmental
conditions of the target group, the types of intervention, the
measurement tools, or social and cultural factors. In our
study, health-related physical fitness indices and number of
daily steps were the measure of physical activity. These indi-
ces provide a great deal of information about the health and
well-being of individuals (Swain & American College of
Sports Medicine, 2014). In this phase of the study, the health-
related and physiological physical fitness indices showed
that the mean scores of the intervention group were signifi-
cantly different to those of the control group (p = .05).
Cardiorespiratory fitness represents the functional capacity
of the heart, vessels, blood, lungs, and muscles during exer-
cise, which, in this study, increased from an average level
to higher-than-average level (American College of Sports
Medicine, 2018) 6 months after intervention, according to
the subjects' age and VO2 max norms.

The mean scores of muscular strength and endurance, and
the fitness of individuals, measured by the test sit-and-reach,
increased from moderate levels to good ones, and, regarding
body composition, the BMI, BFP, and WHR of the inter-
vention group significantly decreased in comparison to the
control group (p < .05). Furthermore, the average number of
steps for the intervention group in the workplace signifi-
cantly increased compared to the control group (p < .05).

These findings support the observation that health behaviors
are formed through complex interactions of various determi-
nants at different levels of the model (Mullane et al., 2017).

The findings of our study demonstrate the overall positive
effects of interventions in improving physical activity and
health outcomes. It can be argued that interventions based on
a comprehensive model (Healy et al., 2016) that aimed at
improving the work environment also created more opportu-
nities for performing physical activities. The utilization of
comprehensive educational methods to encourage and sup-
port employees to do physical activity, have been able to
increase physical activity indirectly, and also to enhance
physical activity objectively and improve health-related and
physiological physical fitness indices. It is therefore recom-
mended that in order for interventions designed to promote
physical activity to be successful, physical and social envi-
ronments and support policies, as well as individual factors,
be considered.

Conclusion

Overall, the results of this study showed that designing inter-
ventions based on the comprehensive model demonstrate the
contribution of environmental, biological, and psychological
factors that affect the physical activity and promote health
behavior in the office-based employees in Iran. It is sug-
gested that health professionals in work and industrial
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settings use this theory as a useful theoretical framework. In
line with the WHO’s (2018) objectives, industrial leaders
have an important role to play in national and international
efforts to create active societies, environments, people, and
systems.

Study’s Limitations

Due to organizational regulations and the current religious
and cultural limits of the society, participation of female staff
in practical training sessions held by male researchers was
not possible. Furthermore, nutrition and medications affect-
ing blood factors and other physiological characteristics
were not investigated in the current study, which can affect
the generalizability of the results for all industrial employ-
ees. Lastly, this study—as are many in this area—is short-
term and needs to be followed up with long-term evaluations
and interventions.
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