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Despite benefits of physical activity, the level of physical activity is not desirable in patients with type 2 diabetes. The aim of this
study is the using of integration of intervention based on the theory of protection motivation and implementation intention in
order to improve the level of activity in patients with diabetes. This field trial study has been performed on 125 patients with
type 2 diabetes. Samples have been randomly selected, and they are divided into two intervention and control groups. In the
intervention group, training sessions were conducted based on the protection motivation theory and implementation intention.
Physical activity levels, VO2 max, and hemoglobin A1C were measured before and three months after the intervention in the
two groups. Data were analyzed by using SPSS 18, and independent t-test, paired t-test, and equivalent nonparametric tests
were used for analyzing abnormal data. The results of this study showed that the level of physical activity was higher in the
intervention group (p = 0:02). Also, the amount of hemoglobin A1c in the intervention group has been decreased significantly
three months later (p < 0:001). In this study, VO2 max and blood lipids were not significantly different in the two groups.
However, there was higher VO2 max compared to before the intervention in the intervention group. The present study showed
that combining motivational interventions and implementing intention intervention can be effective in promoting the physical
activity of patients with type 2 diabetes.

1. Introduction

Diabetes is a major public health problem that is approaching
at an alarming rate. In 2019, nearly half a billion people were
living with diabetes worldwide, which has increased 10.2 per-
cent by 2030 [1]. In Iran, latest national survey estimated the
national prevalence of diabetes at 11.4% of the adult popula-
tion [2]. Physical activity, nutrition, drug therapy, and stress

controlling are the four main methods of controlling diabetes
and preventing its complications [3]. Promoting physical
activity is one of the most important ways to manage and
control diabetes and its complications, which is highly
emphasized due to easy access and its cost-effectiveness [4].
Sports activity is not only effective in lowering blood sugar
and increasing insulin secretion but also reduces the risk of
cardiovascular disease and obesity, which are the most

Hindawi
BioMed Research International
Volume 2021, Article ID 6637656, 8 pages
https://doi.org/10.1155/2021/6637656

https://orcid.org/0000-0002-4039-3932
https://orcid.org/0000-0002-9448-7221
https://orcid.org/0000-0003-1500-391X
https://orcid.org/0000-0002-2781-2821
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2021/6637656


important causes of mortality and disability in this group [5].
Some studies show that lack of adequate physical activity is
one of the most important risk factors for diabetes-related
death, and physical activity reduces the risk and mortality
in diabetic men by 3 to 3.5 percent [6]. People living with dia-
betes should engage in 150 minutes of moderate to vigorous
intensity physical activity per week, spread over at least 3
days per week [7]. Although diabetics are often encouraged
to exercise, they are usually less successful. Such that, some
patients are unable to maintain their motivation to continue
physical activity, and there are many personal and environ-
mental barriers that cause instability in their physical activity
[8]. As some studies show, sedentary lifestyle has been
reported 60.1% in men with diabetes and 72.9% in women
with diabetes [9]. Given this fact, it seems necessary to create
appropriate interventions for physical activity in this group.

Today, training based on changing behavior theories has
been accepted as the core of health care activities which can
change patients’ behavior [10]. The Rogers’ Protection Moti-
vation Theory is one of the proposed theories to promote
health theory. This theory is based on conducting health-
related behaviors which are associated with a person’s moti-
vation to protect them from potential danger [11]. According
to this theory, people usually intend to accept the recom-
mended health behaviors when their perceived threat is at
the highest level (perceived vulnerability and perceived sever-
ity), and in the following, they should believe that the recom-
mended behaviors are effective (response and self-efficacy)
[12]. Some studies have shown that the theoretical structures
of protective motivation can predict the behavior of physical
activity in patients with diabetes [13]. Motivational theories
consider intention or motivation as the most important
determinant of behavior. Although intention is one of the
important determinants of physical activity, some studies
have shown that there is always a gap between intention
and motivation to engage in physical activity [14]. According
to this view, a process has been proposed by Gollwitzer which
called Implementation intention. Based on this process, if
people have plans and predictions for how to behave and
remove obstacles, the possibility of turning motivation into
behavior will increase [15]. According to this theory, two
steps are necessary to turn the intention of behavior into
action. The first stage of action planning is where the details
of how the behavior will be performed, and the planning
stage for adaptation is where strategies are anticipated to
overcome possible barriers to behavior [16]. Therefore, con-
sidering the importance of promoting physical activity in
patients with diabetes and on the other hand the complexity
of physical activity behavior of this group is due to their
problems, in this study, we intend to study the simultaneous
use of intervention based on protection motivation theory
along with the implementation intention on improvement
of the physical activity level and physiological indicators of
patients with type 2 diabetes.

2. Methods

2.1. Study Design and Participants. This experimental study
was a field trial in 2018 on 126 patients with type 2 diabetes

who were covered by Rafsanjan urban health centers. Poten-
tial participants were selected by random multistage cluster
sampling. We randomly selected two centers from Rafsan-
jan’s list of 8 health centers and randomly assigned one cen-
ter to the intervention and one to the control group. We
randomly selected patients with type 2 diabetes from these
health centers, visited the health centers, and invited patient’s
participation in the study. The inclusion criteria were
included age 18-65 years old, patients with a history of type
2 diabetes for at least one year, and being able to perform
the recommended physical activity (based on The Physical
Activity Readiness Questionnaire). Patients with complica-
tions such as diabetic retinopathy; diabetic foot; diseases
causes disrupting in exercise, such as muscle, skeletal, and
joint problems; systolic blood pressure ðSBPÞ > 160mm Hg
and diastole blood pressure ðDBPÞ > 100mmHg before exer-
cise; and blood sugar > 300Mg/dL or blood sugar < 70Mg/dL
were excluded from the study.

2.2. Sample Size and Sampling. The sample size was calcu-
lated by using the following formula and according to previ-
ous studies [17]. 59 patients were selected to be in each
group.

n =
2σ2d Z1− α/2ð Þ + Z1−β

� �2

δ2
: ð1Þ

Due to the possibility of losing the sample, 126 patients
entered the study. 63 samples were considered in each group
(Figure 1) to improve the study power.

2.3. Measurement

2.3.1. Demographic Information. Demographic information
of the participants included age, sex, education level, and
income level.

2.3.2. The Physical Activity Readiness Questionnaire (PAR-
Q). Readiness for performing physical activity was assessed
by using the PAR-Q. The PAR-Q was completed by partici-
pants who planned to become “much more physically
active.” This questionnaire has seven yes and no questions.
If the answer is positive to one of the options, it is necessary
to consult with a doctor in order to perform physical activity.
The validity and reliability of the PAR-Q were examined pre-
viously (r = 0:99) [18]. In Iran, the study of Gholamnia-
Shirvani et al. had an ICC = 0:85 [19].

2.3.3. International Short Form Physical Activity
Questionnaire (IPAQ). In order to determine the level of
physical activity, the IPAQ was used, which measures all
physical activities in the workplace, sports activities, and
daily activities of life. This standard questionnaire has been
prepared by the World Health Organization, and its validity
and reliability have been confirmed in different countries
[20]. In Iran, the Persian version of this questionnaire has
been used in many cases, and also, its validity has been con-
firmed [21]. The total score is calculated by summing the
time and number of days of the week which have spent on
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moderate-intensity, high-intensity, and walking activities
and converting them to METs (metabolic equivalent per
minute).

2.3.4. The Maximal Capacity for Oxygen Consumption by the
Body during Maximal Exertion (VO2 max). Rockport test is
one of the simplest ways to assess heart and lung fitness in
which a person’s exercise capacity and maximum oxygen
consumption are measured indirectly that can be performed
for all age groups and even sedentary groups. In this test, a
person is asked to walk a mile (1.6 km) as a brisk walk. After
completing the path, the individuals were examined using a
digital pulse oximetry device. Finally, the participant VO2
max will be calculated using the formula by taking into
account the heart beat rate, time, age, and sex [22].

2.3.5. Hemoglobin A1C. The amounts of HbA1c and blood
lipids were determined using the same kit in the reference
laboratory.

2.4. Intervention. The venue for the sessions was at the health
centers, and the intervention group was divided into five
groups of 10 and one group of 13 people based on the ability
to attend classes in different hours. It should be noted that the
interventions were done from 6 to 8 p.m. because of the prox-
imity of the patients’ sleeping hours and the lower rate of

staff. In addition, a male researcher and a female one per-
formed all interventions (for male and female participants).

The participants received protective motivational inter-
ventions for four sessions (Box 1) and implementation inten-
tion intervention for five sessions (Box 2) (for 45-60
minutes).

2.4.1. Protective Motivational Interventions. Based on pretest
scores and theoretical motivational structures, four interven-
tion sessions were performed for the intervention group. In
the first session, we tried to explain sensitivity and perceived
intensity of the complications based on statistics and by the
method of lecturing and showing films and diagrams which
are caused by diabetes due to inactivity. The way of decreas-
ing the effects of diabetes by exercising has been explained in
the second session, as well as statistics and facts about this
effect were provided based on the results of studies and the
opinion of experts. The third session was about the basis of
the training verbal persuasion to strengthen the sense of
empowerment. The participants were also asked to share
their experiences in order to improve their self-efficacy
through exercise using an effective pattern of self-efficacy.
The educational intervention in the fourth session was an
attempt to reduce the costs and the perceived reward for
exercise. Lectures, discussions with group members on per-
ceived costs for exercise, and presentation of educational

Assessed for eligibility (n = 137)

Excluded (n = 11)
◆ Not meeting inclusion criteria (n = 6)
◆ Declined to participate (n = 3)
◆  Other reasons (n = 2)

Analysed (n = 63) 
◆ Excluded from analysis (give reasons) (n = 0)

Lost to follow-up (give reasons) (n = 0)

Discontinued intervention (give reasons) (n = 0)

Allocated to intervention (n = 63)
◆ Received allocated intervention (n = 63)
◆ Did not receive allocated intervention (give 
 reasons) (n = 0)

Lost to follow-up (give reasons) (n = 1)

Discontinued control (give reasons) (n = 0)

Allocated to control (n = 63)
◆ Received allocated control (n = 63)
◆ Did not receive allocated control
 (give reasons) (n = 0)

Analysed (n = 62) 
◆ Excluded from analysis (give reasons) (n = 0)

Allocation

Analysis

Follow-up

Randomized (n = 126)

Enrollment

Figure 1: The flow diagram of the study.
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strategies were in order to minimize perceived costs, discus-
sion, and exchange of views on perceived rewards, and pre-
sentation of valid statistics and facts and scientific
recommendations were in order to reduce the perceived costs
of the interventions of this training session (Box 1).

2.4.2. Implementation Intention Intervention. At first, the
necessity of implementing the intention and benefits was
explained in this session. In the next step, they have been
explained how to implement the intention. At this session,
people were asked to state the obstacles that in their idea they
are caused to prevent them from exercising (brainstorming).
Individuals’ views were listed on barriers to physical activity.
People were asked to express and discuss strategies for over-
coming obstacles. In the next step, people were asked to think
about which of the barriers that they were talking about is the
main barrier to exercising. Individuals were asked to list the
obstacles which are caused to prevent them from exercising
in the relevant form and find the way to solve those obstacles.
In the next step, people were asked to list key situations that
are appropriate to exercise and to write down these strategies
in the form. After writing down these situations, they were
asked to write that if they were in these situations, they would
exercise or not. In the next step, people were asked to think
about when they want to start the recommended exercise
and write down the start time in the form (Box 2).

Participants in the control group received only routine
care. Patients with type 2 diabetes should determine their
level of effort for physical activity relative to their level of fit-
ness write down in the respective table. The use and referral
to their program must be reminded to patients once a month
by phone and text message. Physical activity levels, VO2max,
HbA1c, and blood lipids were evaluated in two control and
intervention groups before and three months after
intervention.

2.5. Data Collection and Analysis. Sampling started after
receiving the code of ethics as well as coordinating with the
head of the health centers and the authorities of the care units

and patients. The SPSS 18 software was used to analyze the
data. T-test is generally used for normal distribution, and
Mann–Whitney test is used for abnormal distribution. The
pair t-test was also used for comparing the groups before
and after the study, and Wilcoxon signed-rank test was used
for abnormal distribution of data.

2.6. Ethical Considerations. This research has a code of ethics
No. IR.RUMS.REC. 1395.72 with ID number of 95066 from
Rafsanjan University of Medical Sciences. Before sampling,
informed written consent was taken from diabetes patients,
who were explained about the objectives of the study, confi-
dentiality, and anonymity of the information and the volun-
tary participation in the study and voluntary withdrawal at
any time.

3. Results

A total of 125 people participated in the study. One person
was excluded from the study due to withdrawal from the plan
(one sample from the control group). The results of the
demographic study showed that most of the participants
were women in the age range of 50-60 years. The two groups
did not show a significant difference in terms of demographic
characteristics (Table 1). The results of comparing the VO2
max in the control and intervention groups showed that the
difference was not statistically significant, but the rate of
changes in the intervention group was significantly higher.
The results of the study on score in the two groups before
and after the intervention showed that the VO2 max score
after the intervention was significantly increased in the inte-
gration group compared to before the intervention (Table 2).

The results of the study on physical activity level (Mann–
Whitney) showed that the intervention group had signifi-
cantly more physical activity. The Wilcoxon test showed that
the level of physical activity in the intervention group has
been increased after the intervention (Table 3). The results
of t-test showed that the amount of HbA1c was significantly
lower in the intervention group. Comparison of the scores of

(1) First session: We tried to explain the sensitivity and perceived severity of the complications which are caused by diabetes due to
inactivity.

(2) Second session: The effect of exercise on reducing the complications of diabetes was explained.
(3) Third session: We tried to explain the basis of the training verbal persuasion to strengthen the sense of empowerment.
(4) Fourth session: In the fourth session was an attempt to reduce the costs and the perceived reward for exercise.

Box 1: The steps of protective motivational interventions (four intervention sessions).

(1) First session: The necessity of implementing the intention and benefits was explained in this session.
(2) Second session: They have been explained how to implement the intention.
(3) Third session: People were asked to think about which of the barriers that they were talking about is the main barrier to exercising.
(4) Fourth session: People were asked to list key situations that are appropriate to exercise and to write down these strategies in the

form.
(5) Fifth session: People were asked to think about when they want to start the recommended exercise and write down the start time in

the form.

Box 2: Implementation intention intervention.
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each group before and after the intervention showed that the
change in HbA1c in the integration group before and after
the training intervention was significant, and it has been in
the direction of reduction, while there was no significant dif-

ference in the control group (Table 4). Blood lipid tests
showed that only the amount of cholesterol was significantly
reduced before and after the intervention (p = 0:003). Other
blood lipids did not show a significant difference before and
after the intervention in the two groups (Table 5).

4. Discussion

The results of the present study showed that conducting edu-
cational intervention based on the combination of protection
motivation theory and implementation intention was able to
improve the level of physical activity in patients with type 2
diabetes. These results are consistent with similar studies in
this field. The studies of Morowati et al. [23] and Plotnikoff
et al. [24] have shown that structures of protection motiva-
tion theory were able to predict the behavior of physical
activity. The protection motivation theory is one of the most
important psychological theories that has been proven in

Table 1: Demographic characteristics of participants of patients in both groups (N = 125).

Variable
Groups

p
Intervention N (%) Control N (%)

Gender
Female 49 (77.8) 48 (78.7)

0.54
Male 14 (22.2) 13 (21.3)

Age

25-39 3 (4.8) 3 (4.8)

0.74
40-49 14 (22.2) 9 (14.5)

50-59 41 (65.1) 44 (71.0)

60-65 5 (7.9) 6 (9.7)

Education level

Primary 21 (33.3) 19 (30.6)

0.36Intermediate 27 (42.9) 28 (45.2)

Diploma and above 15 (23.8) 9 (14.5)

Income level

Weak 17 (27) 25 (40.3)

0.24Moderate 44 (69.8) 36 (58.1)

Good 2 (3.2) 1 (1.6)

Table 2: Comparison VO2 max in two control and intervention groups.

Variable Stage
Intervention group Control group

pMean ± SD Mean ± SD

VO2 max

Before intervention 10:69 ± 20:42 8:69 ± 20:21 096

After intervention 8:99 ± 22:87 8:88 ± 20:77 0.19

p 0.0001 0.59

Difference changes 1:44 ± 2:45 1:08 ± 0:56 0.0001

Table 3: Physical activity level score based on MET in two control and intervention groups.

Variable Stage
Intervention group Control group

p
Median (IQR∗) Median (IQR∗)

MET level of physical activity

Before intervention 396 (450) 297 (396) 0.97

After intervention 495 (297) 396 (396) 0.02

p 0.001 0.89

Difference changes 198 (180) 198 (0) 0.001

IQR: interquartile range.

Table 4: Comparison HbA1c in both intervention and control
groups.

Variable Stage
Intervention

group
Control
group p

Mean ± SD Mean ± SD

HbA1c

Before
intervention

0:87 ± 7:07 0:62 ± 7:37 0.57

After
intervention

0:80 ± 6:86 0:52 ± 7:40 0.0001

p 0.0001 0.67

Difference changes 0:33 ± −0:21 0:38 ± 0:06 0.046
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order to help in accepting health-related behaviors such as
physical activity [25]. According to the destructive conse-
quences of sedentary lifestyle and taking advantage of this
theory from the fear factor, it can play a role in promoting
physical activity [26]. The effect of educational intervention
based on the theory of protection motivation in promoting
health protection behaviors has also been shown in studies
of Khiyali et al. [27], Mirkarimi et al. [28], and Malmir
et al. [29]. It seems that people with diabetes may not be
aware of the risk of complications of inactivity in diabetes;
thus, increasing the perceived threat can promote motivation
and intention to perform physical activity. On the other
hand, if people with diabetes believe that they are able to do
physical activity and can reduce or delay the effects of diabe-
tes by doing physical activity, this motivation will be even
greater.

One hundred and fifty minutes of moderate-intensity
aerobic exercise, with the heart rate reaching 60 to 80 percent
of baseline, recommended for improving cardiopulmonary
function and the VO2 max [30]. The combination of protec-
tion motivation theory and implementation intention theory
was used in the present study, and many studies show that
this intervention is more effective than intervention based
on the theory of protection motivation alone. The results of
studies by Zhang and Cooke [31], Mirkarimi et al. [28], and
Dehdari et al. [32] show that the combination of these two
theories in promoting physical activity behavior is more than
the interventions only based on protection motivation. The
implementation intention is effective in transforming inten-
tion into behavior in two ways. Avoid forgetting the subject
is the first way. There is also a strong link between the
planned situation and the intended behavior; therefore, the
probability of starting the behavior increases [33]. The results
of the present study showed that intervention could not cause
a significant difference in the VO2 max in the two groups.

The recommended amount for improving cardiopulmo-
nary function and the VO2 max 150 minutes of moderate-
intensity aerobic activity so that the heart beat rate reaches

60-80% of the maximum heart beat rate [34]. In the present
study, the majority of patients did not perform the recom-
mended amount of physical activity and recommended
intensity, and these actions may show the lack of difference
between the two groups. In the intervention group, the
amount of HbA1c was significantly reduced after the inter-
vention. This is consistent with Najafipour’s study, which
showed that eight weeks of physical activity cause to reduce
HbA1c levels [35]. However, the rate of change in HbA1c
in our study was lower than (-0.34) in Najafipour’s study
(-0.06). Perhaps the reason is that the intensity of physical
activity was higher in the Najafipour’s study.

The results of the present study showed that there was no
difference between blood lipid levels in the intervention
group and the control group except for total cholesterol.
However, Pedersen in his study on 13 meta-analyses studies
has shown that blood lipid levels have been improved by
exercise [36]. According to previous studies, HDL is the most
important component of blood fats, which is likely to be
enhanced by physical activity of 150 minutes per week with
an intensity of 40-60% of maximum oxygen consumption.
While other levels of lipids are also affected by increasing
the intensity of physical activity [37], the average level of
physical activity after the intervention shows that people
did not have such a high level of physical activity to have a
positive effect on blood lipids. Regarding the effect of inter-
vention on blood cholesterol, it can be said that the per-
formed interventions have caused to control the diet, and
considering that cholesterol is more affected by diet, so this
change does not seem to be due to the effects of promoting
physical activity.

The present study is one of the limited studies that exam-
ined the effect of simultaneous intervention based on protec-
tion motivation theory and implementation intention to
promote physical activity in patients with type 2 diabetes.
Other strength of this study included that in addition to mea-
suring the level of physical activity with the questionnaire,
the physiological and hematological consequences of

Table 5: Comparison blood lipid levels in intervention and control groups.

Variable Stage
Intervention group Control group

pMean ± SD Mean ± SD

HDL levels

Preintervention 8:7 ± 44:29 8:32 ± 42:95 0.38

Postintervention 0:80 ± 44:83 8:47 ± 44:83 0.15

p 0.11 0.83

LDL levels

Preintervention 25:22 ± 125:11 23:82 ± 112:01 0.004

Postintervention 27:4 ± 121:61 23:15 ± 115:06 0.17

p 0.15 0.21

Cholesterol levels

Preintervention 38:31 ± 173:06 31:34 ± 174:52 0.57

Postintervention 40:90 ± 164:77 25:65 ± 173:38 0.10

p 0.003 0.50

Triglyceride levels

Preintervention 56:31 ± 156:58 51:97 ± 176:83 0.038

Postintervention 53:44 ± 153:98 25:65 ± 174:38 0.018

p 0.32 0.38
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physical activity were also evaluated on improving the condi-
tion of diabetic patients such as VO2 max and blood lipids.
However, this study also has some limitations, such as the
three-month interval between the intervention and the sub-
sequent test. Perhaps if this period will be longer, it is better
to evaluate the effects of the intervention, especially on the
physiological consequences. It is recommended to evaluate
interventions based on the combination of this theory with
the implementation of regular exercise programs and more
monitoring to evaluate its effects on improving the physio-
logical parameters of diabetic patients.

5. Conclusion

The results showed that the use of structured education based
on the protection motivation theory and the implementation
intention can be effective in encouraging patients to start
physical activity and their success in performing the recom-
mended physical activity. In the present study, we did not
observe the effects of increasing the level of physical activity
on indicators such as cardiovascular fitness as well as blood
lipids. It is necessary to carry out more effective and intensive
sports interventions in the next stages, with more supervision
in this group of patients.
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