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Abstract

in the control group (P = 0.05).

Background: Mechanical life made us witness the growing increase of chronic diseases despite the prominent
scientific developments in the field of health, treatment and control. The aim of this study was to evaluate the
impact of educational intervention based on Health Belief Model (HBM) using mobile applications (Telegram
messenger) on doing exercise among the health care workers of llam university of medical sciences in 2017.

Methods: In this interventional study, 114 people working in llam University of medical sciences participated in two groups
of intervention and control (employed at two different cities) after providing the informed consent form. HBM-ISCS
questionnaire was used to collect the required data and its reliability was approved using Cronbach’s alpha. Descriptive
statistics, chi square, t test, repeated measures ANOVA (RMANOVA) and structural equation model (SEM) were used.

Results: Half of the participants were men, 58.77% of them were undergraduate. The mean and SD of their age was

3761+ 488 years. Based on the results of the repeated measures analysis of variance test (before and after the intervention)
in the intervention group, there were significant difference in all of the HBM constructs (perceived barriers was excepted),
daily and weekly exercises, blood biochemical markers of the participants (P> 0.05). The above changes were not significant

Conclusion: Exercise is closely related to the beliefs of people, so implementing educational interventions based on
Telegram messenger with emphasis on health beliefs and using HBM can lead to have exercise. Therefore, this application
can be a suitable tool to deliver trainings, especially when holding in-person classes is difficult.
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Background

Today, with scientific advances in health and treatment, we

are seeing an increasing increase in chronic diseases [1].
Chronic diseases are principally due to four health risk

behaviors: physical inactivity, poor nutrition, tobacco

use, and excess alcohol consumption [2].
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In this regard, the importance of exercise is to such an
extent that the World Health Organization (WHO) has
identified it as the first indicator of health [3].

Inappropriate physical activity is one of the risk factors
for chronic diseases [4] and is one of the leading causes
of mortality worldwide which has doubled the risk of
cardiovascular disease (CVDs)) [5, 6], and 23% of these
deaths Causes of such diseases [7].

Low physical activity is one of the causes of overweight
and obesity and obesity is a risk factor for non-
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communicable diseases such as hypertension and cardiovas-
cular disease [8].

Studies have shown that exercising for 120-120 min at
moderate intensity throughout the week can significantly
reduce the risk factors for coronary artery disease [9], al-
though in many countries physical activity levels are
poor [10-12]. including Iran [13, 14].

Exercise is a form of organized physical activity that is
regularly, repeatedly, and programmed with the aim of
playing and having fun, gaining more fitness, health or
fitness [15]. Its important role in preventing chronic dis-
eases such as CVDs, diabetes, cancer and musculoskel-
etal diseases has been proven [16].

Promoting exercise is important because cardiovascu-
lar disease is the leading cause of death in Iran and the
average age of Iranians with such diseases is 20 years
younger than in the European countries and the USA
[17].

Therefore, implementation of appropriate educational
interventions based on health education models and the-
ories is necessary.

One of the commonly used models in preventing dis-
eases is health belief model (HBM), exclusively created
for behaviors related to health [18]. This model has been
the basis of many educational interventions to promote
healthy behaviors including exercise [19].

HBM explains the quality of behavior change in rela-
tion to people’s health and helps educators evaluate and
describe people’s health behaviors by understanding
their beliefs about health [20]. Researchers believe that
any kind of education leads to learning, but the depth
and sustainability of learning varies in different ways [21,
22], and technology plays a major role in today’s know-
ledge sharing [23]. Technology-based learning is very
useful in creating and developing geographically re-
stricted learning environments and people are affected
by information technology [23].

The use of modern educational technology is increas-
ing so that in one study, both telegram and Instagram
were used to assess the impact of continuing education
on patients [24].

In spite of the above, few studies have examined the
impact of using virtual networks and messaging pro-
grams in education in Iran, while these technologies are
not limited to a specific time and place and have a favor-
able spread and influence among people.

Therefore, due to the increasing growth of telegram
use and its features in Iran during this study, the re-
search team decided to evaluate the impact of HBM-
based educational interventions using telegram on exer-
cise among health staff of Ilam University of Medical
Sciences.

This article is part of a study. In the previous article
extracted from the study referred to the psychometric
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section of the measurement instrument was reported
[25] In the present article the relevant intervention sec-
tion is reported.

Methods

The present semi-experimental study was conducted in
2017 in the city of Ilam, Iran. Data were collected using
a valid and reliable questionnaire (HBM-ISCS) [25] at
two stages of before and 6 months after the educational
intervention. The main purpose of the present study was
to investigate the effect of HBM-based education on ex-
ercise as a CVD preventive factor.

In addition, blood biochemical markers (including
FBS, TG, Cholesterol, HDL and LDL) were used as
measurable markers to indicate changes due to the effect
of training intervention on exercise.

The conceptual framework

HBM is suitable for preventing chronic diseases when a
researcher wants to educate people who are not sick.
According to HBM, adopting a health behavior depends
on people themselves believing in health problems (in-
activity), accepting the reality, being sensitive to its im-
pact on health, feeling threatened, listed as a problem.
Take their health seriously and understand it. Different
side effects (CVD) in different aspects of their health.
Then, with guidance from their surroundings, they are
convinced that preventive activities (such as doing exer-
cise) are much less expensive than treating related dis-
eases such as CVDs. As a result, they quickly take such
precautionary measures. It is important that we under-
stand why and how people adopt new behaviors, how
they have changed behavior, and what has caused them.
According to HBM, eople change their behavior when
they realize that their illness is serious because they
would otherwise become less healthy.

The measure

Data were collected using a valid and reliable question-
naire (HBM-ISCS (at two stages of before and 6 months
after the educational intervention.

The questionnaire includes 14 items based on the con-
structs of HBM (two items of perceived susceptibility,
three items of perceived severity, two items of perceived
benefits, three items of perceived barriers and four items
of self-efficacy) to assess the health beliefs of health care
workers about the impact of exercise on CVDs. The be-
havior contained two items for assessing daily and
weekly exercise (in minutes). The validity and reliability
of HBM-ISCS has been verified by the research team of
the present study [25].

Cronbach’s alpha coefficients of 0.715 to 0.816 were
calculated for the subscales, perceived susceptibility
(0.725), perceived severity (0.715), perceived benefits
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(0.768), perceived barriers (0.727), self-efficacy (0.816)
and HBM-ISCS (0.746).

Sampling

The target population of this study consisted of health
care workers in the healthcare networks of Ilam prov-
ince. In order to prevent the delivery of provided infor-
mation in educational interventions, the healthcare
workers in two healthcare networks (draw from 8 health
networks) with more than 120 km distance from each
other were selected randomly, and by random allocation
(by the draw method), the workers of one network were
enrolled as intervention group and the workers of the
other network were enrolled as control group.

First, two cities in Ilam Province were selected ran-
domly and then a list of all Health Care Workers with
inclusion terms was prepared by the administrative af-
fairs department. The research team went to the work-
place of health care workers and explained the study’s
objectives and working methods and get a written in-
formed consent from those applicants who wanted to
participate in the research. In the following, all appli-
cants were visited by a general physician and their health
regarding CVDs was confirmed. At this stage, census
method was employed to determine the sample size and
for sampling, and all healthcare workers, who had no
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exercise (the criterion for not having exercise included not
having at least 30 min of exercise frequently and with
moderate severity for 4 days in a week), were listed to par-
ticipate in the study if they agreed. It is to be noted that
none of the participants in the interventional study was
present in the descriptive section. Figure 1 displays the
process of sampling, random allocation and follow-up.

Inclusion/exclusion criteria

Inclusion terms were having literacy, being formal or
contractual employee, lack of developing chronic dis-
eases or those leading to limit movement, not having
daily exercise, having access to the internet and using
social networks for education and completing informed
consent form. Exclusion terms were resignation, dismis-
sal, and failure to attend educational programs or devel-
oping a disease or condition limiting the movement.

Educational intervention

The educational intervention was carried out non-
person and using the Telegram messaging application.
First, a meeting was held with the participants to intro-
duce the program and explaining the main issues of
study (including the introduction of research team, ob-
jectives, schedule, expectations from the participants,
how to communicate with research team, and alike).

Assessed for eligibility (n = 262)

[ Enrollment ]

Excluded (n=148)

O Not meeting inclusion criteria (n=129)
Perform regular physical activity(n=47)
Diabetes Mellitus(n=7)

Having high genetic cholesterol(n=4)
Having a motion-limiting illness(n=4)
No internet access(n=45)
- Not using social networks(n=22)
o Disagreement to participate in the study (n=19)

’ Randomized (n=114) ‘

'

v Allocation v

Control Group (n = 55)
Pre-test completion (n=55)

8

¥ Follow-Up l

Intervention Group (n = 59)
Pre-test completion and received allocated
intervention (n = 59)

J

Lost to follow-up (n = 0)

. Analysis v

Lost to follow-up (n=0)

Analysed (n=55)

Fig. 1 Flow diagram of participants through the study

Analysed (n=59)
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The non-person education program had two parts: send-
ing the educational package via Telegram to the inter-
vention group, and establishing a group in Telegram for
all members of the intervention group. In this group,
questions according to the content of educational pack-
age were provided while sending the package to provide
the opportunity for discussion and interlocution of the
group members. The duration of intervention was 2
weeks. The content of educational package was sent to
the intervention group in three parts with the aim of
providing a thinking opportunity for the participants
and also using the reminding role of educational package
(each part of the educational content was send every 2
weeks). The group members could send the pictures of
their own exercise to the Telegram group. The follow-
up duration in the present study was 6 months, and after
completing the education course and also during the
follow-up, members of the intervention group used to
receive reminding messages through the Telegram group
to encourage doing exercise.

The content of educational intervention was designed
based on descriptive study results, which was performed by
the research group and it was shown that all constructs of
HBM have the ability to predict the participants’ exercise
behavior. The results of the descriptive study to evaluate
the ability of HBM constructs to predict the participants’
exercise behavior using structural equation modeling
(SEM) showed that the strongest predictive constructs were
self-efficacy (43%), perceived susceptibility (41%) and per-
ceived barriers (20%), orderly. The predictive power of the
constructs of perceived severity and benefits was 6 and 5%,
respectively (Table 1, Fig. 2).

Therefore, in addition to defining exercise, types of exer-
cise, and other related topics, the training package included
ways to increase self-efficacy, perceived susceptibility, and
suggestions for reducing perceived barriers to daily exercise.
The content was provided to intervention group only via
Telegram and control group members did not receive any
training course during the study.

Table 1 Fit indices in path analysis (SEM)

Fit indexes

Degrees of Freedom (df) 89
X’/ df 2,08
P value 0.001
Root Mean Square Error of Approximation (RMSEA) 0.066
Goodness of Fit Index (GFI) 0.91
Non-Normed Fit Index (NNFI) 094
Comparative Fit Index (CFI) 0.95
Root Mean Square Residual (RMR) 0.073
Standardized RMR (SRMR) 0.060
Incremental Fit Index (IFI) 0.95
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In the present study, the female participants had ac-
cess to the gym and aerobic exercise daily under the
supervision of a sports instructor and the men had ac-
cess to the gym for volleyball and futsal and mountain-
eering. Participants could at any time perform other
sports such as hiking and running.

Controlling group exercise as well as its duration and
severity was performed by the researcher or one of the
colleagues on behalf of the researcher. However, due to
the impossibility of controlling individual exercise, par-
ticipants’ daily and weekly exercise data collection was
ultimately self-reported. The information in this section
was collected with three questions; the first question to
examine daily exercise by the participants was answered
yes or no. The second and third questions asked about
the amount of exercise activities such as fast walking,
running, football, futsal, volleyball, mountaineering and
etc. in minutes and days per week.

The blood samples of the participants were taken in
addition to completing the questionnaire at the two
stages of before and 6 months after intervention. Some
indices were measured such as fasting blood sugar
(EBS), Cholesterol, Triglycerides (TGs), LDL and HDL,
and were included in the study as objective evidence.

Data analysis
SPSS (ver. 16) was used to study data analysis. In
addition to descriptive methods, we used chi-square, t-
tests and repeated measures ANOVA (RMANOVA) in
SPSS software for statistical analysis of data. Significance
level in all measurements was considered P < 0.05.
LISREL (ver. 8.8) was used structural equation model
(SEM).

Results

Fifty percent of the participants were men and 58.77% of
them had BSc degree. As indicated, there is no statisti-
cally significant difference between the two groups in
terms of gender, age, marital status, education, work ex-
perience, daily and weekly exercise, in terms of family
history of CVDs and death due to CVDs in the family
(P=0.05).In other words, the two groups are
homogenous (Tables 2 & 3).

Based on the results of the repeated measures analysis
of variance test for HBM structures in intervention
group, there was no significant difference in perceived
barriers (before and after the intervention) (P > 0.05); but
in other structures, this difference was significant (P>
0.05). The above changes were not significant for all
constructs in the control group (P = 0.05). Given the sig-
nificance of the interaction between time and group in
perceived susceptibility, the results of the main effects
test may be misleading. Therefore, t-test (Bonferroni
correction) was used to compare groups at different
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times. There was no significant difference between
groups before intervention for perceived susceptibility
(P=0.154), but there was a significant difference after
intervention (P = 0.036) (Table 4).

Based on the results of the repeated measures analysis
of variance test, there was significant difference between
daily and weekly exercise before and after the interven-
tion in intervention group (P > 0.05). The above changes
were not significant in the control group (P = 0.05).

Given the significance of the interaction between time
and group in daily exercise and weakly exercise, the re-
sults of the main effects test may be misleading. There-
fore, t-test (Bonferroni correction) was used to compare
groups at different times. There were no significant dif-
ference between groups before intervention for daily ex-
ercise and weakly exercise (P> 0.05), but there were a
significant difference after intervention in both them
(P >0.05) (Table 5).

Based on the results of the repeated measures analysis
of variance test for blood biochemical markers of the
participants in intervention group, there were no signifi-
cant difference in TG, Cholesterol, LDL and HDL

(before and after the intervention) (P > 0.05); but in FBS,
this difference was significant (P > 0.05).

Given the significance of the interaction between time
and group in FBS, the results of the main effects test may
be misleading. Therefore, t-test (Bonferroni correction)
was used to compare groups at different times. There was
no significant difference between groups before interven-
tion for FBS (P = 0.604), but there was a significant differ-
ence after intervention (P = 0.003) (Table 6).

Discussion
The present research results showed that before the edu-
cational intervention, there was no significant difference
in the mean of HBM constructs and also in the amount
of the participants’ daily and weekly physical activities,
but the educational intervention using Telegram led to
significant changes in the HBM constructs, and conse-
quently, the participants’ daily and weekly exercise.
Perceived susceptibility is one of the very effective fac-
tors in adopting preventive behaviors [26, 27]. In the
study by Zeinali conducted on the evaluation of impact
of educational intervention on promoting preventive



Jorvand et al. BMC Public Health (2020) 20:546

Page 6 of 11

Table 2 Survey of the groups’ consistency in terms of individual variables before intervention

Variables Intervention group (N =59) Control group (N =55) P-value
N % N %
Gender
Female 29 492 28 50.9 0.500
Male 30 50.8 27 49.1
Marriage
Married 52 88.1 41 74 0.092
Single 7 19 14 26
Education
Diploma 8 13.6 6 109
Associate Degree 12 203 9 16.3 0.516
Bachelor 31 525 36 654
Master's degree 8 13.6 4 7.2
Exercise (daily)
Yes 0 0 0 0
No 59 100 55 100
Variable Mean + SD Mean + SD
Exercise (weekly) 13.3+ 1856 2475 +20.18 0.627
Job experience 6.03+138 6.03+13.79 0.088
Age (years) 465+ 3764 6.14+375 0.168

behaviors for CVDs among people with natural Angiog-
raphy [26], and also in the study by Amirzade, the edu-
cational intervention led to the change of mean score of
perceived susceptibility of women that is consistent with
the results of present study [28]. In the study by Karimi,
there was a significant change of all HBM constructs, in-
cluding perceived susceptibility before educational inter-
vention [29]. In this study, the increase of perceived
susceptibility was directly related to the increase of pre-
ventive behavior (i.e. doing exercise) for CVDs.

Not having sufficient understanding about the seriousness
of CVDs risk (i.e. low perceived severity) can be a barrier in
the way of changing the lifestyle of people and preventing

Table 3 CVD history among the participants

such diseases [30]. In the present study, we observed the sig-
nificant increase of the mean scores of perceived severity in
the intervention group after intervention, which can be one
of the reasons of behavior change among the participants
about exercise; this result is supported by various studies. For
instance, in the study of Tahernia, the mean scores of per-
ceived severity had significant increase after intervention with
the aim of promoting preventive behaviors for CVDs [31].
Also Mardani and Shamsi observed significant changes of
HBM constructs after intervention that are same as the
present study [32, 33] .

Individual preventive behavior is defined as the per-
ception of an individual about the benefits and barriers

Variables Intervention Group (N = 59) Control Group (N =55) p-
N % N % value
Family history of CVDs
Yes 21 356 25 454 0519
No 33 559 25 454
I do not know 5 85 5 9.2
The history of death from CVDs in the family
Yes 6 10.2 8 14.5 0404
No 52 88.1 44 80
| do not know 1 1.7 3 55
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Table 4 Comparison of HBM structures between the intervention and control groups before and after intervention by RMANOVA

Variables Pre-intervention Post-intervention P-value F
Mean £SD Mean = SD

Perceived susceptibility?
Intervention Group 081 £ 957 0.18 £ 997 Sig.=0.018 F(1,112)=5.718
Control Group 0.77 £ 9.74 0.54 +9.76

Perceived severity
Intervention Group 1.02 + 13.85 182 +12.78 Sig.=0.000 F(1,112) =20.390
Control Group 1.77 £ 1293 1.9+ 1314

Perceived benefits
Intervention Group 0.58 + 963 1.06 + 109 Sig.=0.010 F(1,112)=6913
Control Group 113 £ 8389 1.36 £9.03

Perceived barriers
Intervention Group 3.01 +946 222 +824 Sig.=0.634 F(1,1712) =0.998
Control Group 321 +871 312+ 911

Self-efficacy
Intervention Group 299 £ 16.78 132 +£19.18 Sig.=0.024 F(1,112)=0.955
Control Group 316 + 1621 294 + 1641

? The interaction between time and group was significant

of behaviors and balance between them [34]. On the
other hand, the more is the perceived benefits of adopt-
ing preventive behavior in a person’s opinion, the greater
will be the possibility of doing that behavior. In a study
by Abood, the educational intervention led to increasing
the perceived benefits effectively in the intervention
group [35], and in the study of Ghaderian, which was
conducted with the aim of evaluating the impact of edu-
cational intervention on promoting preventive behaviors
for CVDs among health care workers in the health cen-
ters of the west of Ahvaz city, Iran, there was a signifi-
cant increase in the scores of perceived benefits [36]. On
the other hand, one of the defining factors of doing exer-
cise is the barriers a person encounters with while taking
these behaviors, and in contrast, his/her ability to cope
with the barriers of doing physical activity is significantly
and positively related to the increase of exercise [37, 38],

to the extent that some researchers have reported that
perceived barriers are among the most important com-
ponent of HBM in conducting recommended behaviors
[39]. The importance of perceived barriers and benefits
is especially observed when the goal of suggested behav-
ior is to prevent an unhealthy behavior [40].

In the present study, the educational intervention
led to the significant decrease of perceived barriers in
the intervention group for doing exercise, and the re-
verse relationship between the scores of perceived
barriers and exercise was observed. In the study of
Peyman with the aim of evaluating the impact of edu-
cational intervention on the lifestyle of girl students,
there was a significant decrease of perceived barriers
among the participants about exercise and healthy
diet [41]. Also the findings of Mohseni-pouya support
the results of this study, implying educational

Table 5 Comparison of the average regular activity between the intervention and control groups before and after intervention by

RMANOVA
Variables Pre-intervention Post-intervention P-value F
Mean £ SD Mean = SD
Daily exercise (Minute)®
Intervention Group 0° 172 + 2523 Sig.=0.001 F(1,1712) =105.010
Control Group 0° 416 +1.09
Weakly exercise (Minute)
Intervention Group 3134+ 1855 41.74 £ 129.76 Sig.=0.001 F(1,112) =94.182
Control Group 24.75+20.18 385+ 2454

*The groups without daily exercise
PThe interaction between time and group was significant
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Table 6 Comparison of the mean blood indices between the intervention and control groups before and after intervention- by

RMANOVA
Variables Pre-intervention Post-intervention P-value F
Mean £ SD Mean = SD

FBS (Mg/dl)
Intervention Group 792 £ 7791 719 £7623 Sig.=0.771 F(1,112)=0.085
Control Group 872 + 7872 9.03 + 80.94

TG (Mg/dl)
Intervention Group 24.83 = 166.01 2341 £ 160.29 Sig.=0.732 F(1,112)=0.118
Control Group 2746 + 164.65 2541 +171.02

Cholesterol (Mg/dl)
Intervention Group 30.16 + 185.02 2696 + 181.15 Sig.=0.822 F(1,112)=0.051
Control Group 29.04 +£186.32 2825 +192.09

LDL (Mg/dl)
Intervention Group 2178 £ 115 20.07 £112.25 Sig.=0.982 F(1,112) =0.0001
Control Group 2101 £ 116.16 2130 £ 117.65

HDL (Mg/dl)
Intervention Group 6.06 = 37.01 526 + 3856 Sig.=0.872 F(1,112)=0.026
Control Group 586 + 37.25 379 + 3595

intervention significantly decreases barriers of people’s
perception about preventing CVDs [42].

In this study, the mean score of perceived barriers was
decreased significantly as one of the predictive factors
for exercise behavior after intervention. This decrease,
besides the increase of perceived benefits, highlighted
the benefits of exercise among the participants in the
intervention group and increased the amount of daily
and weekly exercise significantly in this group.

Self-efficacy is among those variables that results in
the increase of exercise in people [43] and among the ef-
fective factors for taking healthy behaviors [44]. The re-
sults of the present study showed that there is a direct
relationship between self-efficacy and exercise, which is
consistent with the results of other studies [45—47]. Also
the increase of self-efficacy after educational intervention
could increase the mean amount of the participants’
daily and weekly exercise.

Our results showed that doing daily exercise and the
mean of daily and weekly exercise were also increased in
the control group though this increase was not signifi-
cant. We talked with three members of the control
group who began daily exercise and found out that two
of them according to the suggestion of their physician
and one because of concerns about overweight have
begun daily exercise in a limited amount. These results
are consistent with the results of other studies about ex-
ercise. For example, the educational intervention in the
study of Tahernia using HBM led to a significant statis-
tical difference in the physical activity amount of the
participants [31]; this result is in agreement consistent

with findings of Hadad in Jordan [48]. Furthermore,
various other studies have reported a significant increase
in the amount of physical activity after educational inter-
vention [49-53].

In simple terms, educational intervention for doing ex-
ercise resulted in controlling FBS, TG, Cholesterol and
LDL in the intervention group and also decreased the
mean level of blood biochemical markers between 1.67
and 5.72 units, while the lack of exercise in the control
group led to the increase of the mean level of these indi-
ces for about 1.49 to 6.36 units. In other words, exercise
could improve the mean of blood biochemical markers
in the intervention group and not increased or worsened
the mean of blood biochemical markers in the control
group. This shows that though exercise could not make
any significant changes in the intervention group but led
to control and minor the improvement of these indices,
which is very important. Meanwhile, the mean of HDL
for the intervention group members was increased by as
much as 1.54 units post-intervention; in other words, ex-
ercise resulted in improving the blood level of HDL in
the intervention group though this change was not sig-
nificant. On the other hand, the mean of HDL in the
control group decreased by 1.31 units; in other words,
not having exercise worsened the HDL level in the con-
trol group. As mentioned above, intervention based on
exercise could not make any significant changes in the
blood biochemical markers of the intervention group,
and the research team tried to explain its reason(s).
Thus, it was tried to identify similar studies and compare
their results with the results of the present study; for
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example, in the study of Sardar and colleagues [54], 8
weeks of aerobic exercise led to decrease the FBS, Chol-
esterol, LDL and HDL but the changes were not signifi-
cant statistically. Ramalho [55] and Herbst [56] also
observed similar results to the findings of Sardar [54].

Alizadeh et al. also studied the impact of 40-min walk-
ing with moderate severity for 5days a week in three
groups (40 min continuously, 40 min periodic without
physical activity); the results showed that these three
groups had no significant difference in changes of Chol-
esterol, FBS and TG statistically [57]. An important
point in Alizadeh’s study was that all the three groups
had limited daily calorie and received their dietary advice
from a dietitian [57].

The results of all of the above studies are consistent
with the present study. These studies have shown that
exercise alone is not sufficient to make a significant
change in the blood biochemical markers and requires
reviewing the intervention program. This review can be
done on the amount of exercise, its severity, follow-up
period or addition of other sections such as diet to the
intervention. This has been confirmed in numerous
studies where the interventions were based on lifestyle
or combination of healthy diet and physical activity,
which were done on people from different age groups
and in different countries around the world with differ-
ent cultures; in these studies, the interventions led to
improve the levels of FBS, TG, Cholesterol, LDL and
HDL significantly [58—62].

The results of this section of the study, assuming a same
diet among the study groups, found that exercise can con-
trol and make minor improvement in the mean of FBS,
TG, Cholesterol and HDL in the intervening group, and
the lack of exercise worsens their level in the control
group; this shows the impact of exercise in controlling the
blood indices. Even though the intervention based on ex-
ercise could not make any significant changes in the blood
indices of the intervention group, it led to decrease/con-
trol the blood indices in them, which is of high import-
ance itself. Because, for example, 1 % decrease in the
amount of Cholesterol and LDL can decrease the amount
of risk factors of CVDs accordingly [63].

Limitations

Among the limitations of this study, we can refer to the
impact of some factors including personality traits and
psychic moods when answering the questionnaire as well
as the inability to control the dietary status of the partic-
ipants. Extracting information based on self-reporting is
also among the shortcomings of this study.

Conclusions
The results of this study indicated that exercise is closely
related to the health care worker’s beliefs, and applying
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HBM can be well effective in this regard. Therefore,
implementing educational interventions with emphasis
on health beliefs and using HBM can be an appropriate
strategy to change health care worker’s behavior (doing
exercise) in order to prevent CVDs. In addition, exercise
is effective in controlling the level of FBS and stopping
its retardation towards an undesirable level of health
though this variable alone is not enough to improve the
above indices.

The results also showed that Telegram is a perfect tool
to deliver educational materials, especially in the difficult
conditions of holding in-person classes. Therefore, des-
pite the lack of access to this application in Iran in the
current situation, the results of the present study showed
that modern messaging technologies in the form of mes-
sengers, media and social networks can be used to de-
liver information and, in some cases, the desired health
skills in order to achieve the ultimate goal of promoting
the health care workers’” health level and quality of life.
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