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Introduction
Type  2 diabetes mellitus  (T2DM) is 
considered as a developing health 
problem which has been of concern 
worldwide.[1] Due to some factors such 
as extension of populations, urbanization, 
growing prevalence of obesity, aging, and 
physical inactivity, the total number of 
T2DM patients is predicted to double in the 
next decade.[2] According to estimates, up to 
15% increase in the T2DM prevalence will 
occur in the developing countries, such as 
Iran, in the next 25 years.[3]

Previous studies have revealed a severe 
growing of both incidence and prevalence 
of T2DM in Isfahan, a city that located 
in the middle of Iran.[4] Noticeable size of 
T2DM patients’ population in Iran, and 
especially in Isfahan, necessitates proper 
interventions aiming at prevention and 
control of T2DM.

There is no definite cure for T2DM in 
the medical literature but rather it is well 
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Abstract
Background: The prevalence of Type 2 diabetes mellitus (T2DM) has been increasing globally in the 
recent decades. Physical activity  (PA) helps preventing diabetes complications by keeping the blood 
sugar of T2DM patients within the normal range. The objective of this study was to explore underlying 
beliefs corresponding to PA in T2DM patients using health action process approach  (HAPA). 
Methods: This cross‑sectional study was conducted in Isfahan, 2015. A  convenience sample of 
203 participants with T2DM was collected. Participants completed HAPA inventory containing 
the following constructs: Risk perception, outcome expectation, task self‑efficacy, intention, action 
and coping planning, coping self‑efficacy, recovery self‑efficacy, and PA questionnaire. Structural 
equation modeling was used for statistical analysis. Results: The common fit indices revealed that 
the HAPA had an acceptable fit to the observations (CMIN/df = 2.36 [P < 0.001], root mean square 
error of approximation = 0.089, comparative fit index = 0.891, normal fit index = 0.902). Intention 
was associated with task self‑efficacy  (β = 0.92, P  <  0.001), whereas risk perception  (β = 0.16, 
P = 0.073) and outcome expectation (β = 0.32, P < 0.081) did not predict intention to participate in 
PA behavior. PA was well predicted by planning  (β =0.84, P  <  0.01) while it was not significantly 
associated to coping self‑efficacy (β = 0.66, P = 0.73) and recovery self‑efficacy (β = 0.6, P = 0.69). 
Conclusions: HAPA could be used as a proper framework to identify the beliefs of the patients with 
T2DM and guide for effective theory‑based interventions regarding PA.
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accepted that preventing and controlling 
further complications are the only options 
to conquer this disease.[5] Therefore, 
maintaining patient blood sugar within a 
natural range could be helpful.[6] However, 
it is crucial for T2DM patients to choose a 
healthy lifestyle, exclusively having enough 
physical activity (PA), to reach this goal.[7] 
However, PA in T2DM patients is rarely 
conformed in a proper way due to the 
underlying condition[8] such as confusing 
messages and recommendations received 
from different sources (health professionals 
and medias), for example, about benefits 
and disadvantages of PA.[9]

Currently, promoting healthy behaviors 
among T2DM patients is the main focus 
of diabetes clinics; however, the patient’s 
beliefs are overlooked by released 
messages.[10]

Determining intrapersonal beliefs 
associated with PA along with designing 
educational programs based on these 
beliefs could lead to more effective 
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behavioral interventions on the management of T2DM 
and consequently diminution of probable complications.
[11] One recommended approach in this line is to use a 
theory‑based framework by which effective psychological 
factors are identified, tested, and applied so as to well 
educate the patients.[12]

Health action process approach  (HAPA) is a hybrid model 
that provides clear identification of beliefs underling a wide 
range of health behaviors[13‑15] accordingly could be adopted 
to improve PA for interventional purposes in Iranian T2DM 
patients.[15,16]

In HAPA, health behavior change constitutes a sequence 
of motivational processes resulting in intention formation. 
This is followed by volitional processes that operate 
between intention formation and behavior enactment and 
help fill in the intention–behavior gap.[12] There are distinct 
social cognitive predictors relevant and responsible for 
transition from each stage or mindset to the following 
one. For nonintenders, i.e., those at a nonintentional stage, 
predictors such as risk perception, outcome expectations, 
and task self‑efficacy that lead to intention formation are 
the key targets for intervention.[13] Risk perception refers 
to one’s perception on being at risk of a specific health 
problem and may serve as a trigger to make person start 
thinking about amending his health behavior. Outcome 
expectations appertain to the expectations for positive rather 
than negative consequences that result from the behavioral 
change. Task self‑efficacy describes confidence of a person 
in his ability to start the behavioral change. On the other 
hand, interventions on the volitional predictors of behavior 
that mediate between intention and behavior are the most 
beneficial for intenders, i.e.,  those at an intentional stage. 
These include action planning, coping planning, coping 
self‑efficacy, and recovery self‑efficacy to name a few.[17] 
Action planning refers to the schedule on when, where, 
how, and with whom the person will do the intended 
behavior. Coping planning relates to the person’s prediction 
from and his plans to circumvent the obstacles that might 
barricade the accomplishment of the intended changes. 
Coping self‑efficacy and recovery self‑efficacy are crucial 
for the initiation and maintenance of behavioral changes. 
The first refers to having an optimistic belief about the 
person’s ability to maintain the behavioral changes, where 
the second refers to his confidence in his ability to restart 
the behavioral task after a plausible relapse.[18] In brief, the 
model suggests that there are theory‑driven constructs that 
determine relevant targets for an intervention for people 
at different stages of change. Previous studies highlighted 
planning and self‑efficacy constructs as most prominent 
predictors of PA.[12,16,19] However, it is necessary to test 
theoretical frameworks in target population to identify 
factors that can be handled to achieve optimal behavior 
change before implementing the intervention.[20] This 
study aimed to test the predictive power of the HAPA in 
perceiving PA behavior among T2DM patients.

Methods
Participants

To investigate the HAPA performance in T2DM patients, 
we carried out the present descriptive analytic study on 
participants recruited from referral Feyz and Al Zahra 
Hospitals, in Isfahan, Iran, using a convenience sampling 
method. All participants were adults with T2DM who had 
recourse for care in between July 10, 2015 and December 
20, 2015. Inclusion criteria were as follows:  (a) Diagnose 
with T2DM,  (b) no history of T2DM complications, 
(c) being able to communicate, and (d) being able to provide 
informed consent. Patients with T2DM complications and 
those with a history of cognitive impairment were excluded 
from the study. The study was approved by the Ethics 
Committee of the Isfahan University of Medical Sciences. 
Based on experts recommendations, collecting the sample 
size of 5–10 for each parameter in model was appropriate 
to run a structural equations modeling.[21] Since there were 
35 parameters in our model, the number of participants 
seemed to be adequate to meet minimum sample size per 
each parameter.[5]

Data collection

The medical records of patients were reviewed and qualified 
individuals based on the inclusion criteria were invited to 
participate. Before filling the questionnaire, the primary 
researcher briefly explained the purpose of the study to 
the participants. For those participants who were unable 
to fill the questionnaire, data were collected by trained 
interviewers through a face‑to‑face interview. After the 
interviews were completed, participants’ medical records 
were abstracted to be used as clinical and laboratory data.

Inventory

There were seven scales in HAPA inventory; each item was 
rated on a seven‑point scale with anchors varying based 
on the content of the scales. All scales aimed performing 
PA as the outcome. All HAPA inventory scales were 
scored from 1 to 7 and averaged for a possible range in 
all of the scales, with higher scores indicating better 
status of responder in that scale toward doing PA. For all 
scales, Cronbach’s alpha was calculated. The validity and 
reliability of this questionnaire have been previously tested 
by Rohani et al.[22]

Risk perceptions

Risk perceptions were attained for following five 
disorders: cardiovascular disease, high cholesterol levels, 
hypertension, heart attack, and stroke by asking questions 
such as “How high do you think is your risk of heart attack 
during your life time?”[23]

Outcome expectations

According to Ajzen’s recommendations, nine items were 
used to measure patient expectancy.[24] First, the participants 
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answered the question of “What do you think will be the 
consequences for yourself if you engage in PA over the next 
2  months?” Then, this header was followed by eight more 
detailed questions, identified within the T2DM patients 
population, to obtain elicited responses.[25,26] This included 
questions such as “If I stick to a moderate‑intensity 
PA, then…  (a) it would be painful,  (b) I will be better 
physically, (c) it will improve my body weight.”

Action self‑efficacy

A single scale with three‑item of Schwarzer guidelines was 
used to measure action self‑efficacy.[14] Each participant 
rated his confidence in his physical ability to do at least 
moderate‑intensity PA with no stop in one session of length 
10, 20, and 30 min if they were motivated enough to do so.

Behavioral intention

Behavioral intention was evaluated with three items 
proposed by Ajzen[24] with questions such as “I intend to 
do at least 150 min/week moderate‑intensity PA in the next 
2  months” with responses from 1  =  extremely unlikely to 
7 = extremely likely.

Planning

Action planning was assessed using four items 
recommended by Schwarzer et  al. to discover whether 
they had made detailed plans regarding their PA in terms 
of (a) how,  (b) when,  (c) where, and  (d) with whom they 
will start PA.[27] Coping planning was measured using 
same scale anchors as action planning with three items. 
Participants were requested to rate their detailed plans 
about what they do if something interferes with PA. For 
this, we used items recommended by Schwarzer’s[14] for 
assessing coping plans.

Maintenance self‑efficacy

This item measured participants’ confidence in their ability 
to do PA even if they had to overcome a certain barrier. 
Previous studies within T2DM patients have suggested nine 
barriers, including[28] tiredness, the time limitation, the lack 
of facilities, and bad weather conditions, to name a few.

Recovery self‑efficacy

This item measured participants opinions on getting back 
on track after being derailed in other word his/her capability 
to regain control after a failure or setback.[27] Participants 
were asked their confidence in ability to return to PA after 
quit this behavior. Following this header, responses were 
extracted to four more specific questions such as: “I am 
sure I can continue PA if I postpone my plans several times.

Physical activity behavior

We used the short‑form version of the international PA 
questionnaire  (IPAQ) to measure participants’ PA behavior 
over the past 7 days.[29] The validity of IPAQ as a measure 

of PA behavior in Iranian population has been previously 
established.[30] Due to low effect of time spent walking on 
improvement of T2DM blood sugar, we modified the IPAQ 
and discarded the items related to time spent walking.

Ethical considerations

All the participants were assured that their information 
will be kept under the custody of the main researcher and 
could not be available to any unauthorized person except 
supervisors.

Test the hypothesis

Bivariate correlation and structural equation modeling 
(SEM) in using maximum likelihood estimation method 
were used to test the hypothesis. The overall model fit was 
evaluated using relative Chi‑square (CMIN/df), comparative 
fit index  (CFI), normal fit index  (NFI), and root mean 
square error of approximation  (RMSEA). The following 
values are recommended as indicating a good fit of the 
model to the data: CMIN/df between 1 and 2, CFI and 
NFI ranging from 0.90 to 1, and RMSEA below 0.08.[31] 
Kolmogorov–Smirnov test performed for normality test and 
identification of outliers before further analysis.[32]

Results
First, 248  patients were included in the study based on 
the inclusion criteria. Then, 45  patients were excluded by 
exclusion criteria. The participants  (n  =  203) were mostly 
male (56%) and married  (80%). The mean age was 48.51 
± 18.9 years and most educational status was high school 
diploma (31.5%). Results showed that participants had low 
PA amount on average. Further details are shown in Table 1. 
Cronbach’s alpha was acceptable for all scales [Table 2].

Structural equation model

All scales were normal  (P  >  0.05).[32] Initial findings 
indicated poor PA status among patients [Table 2]. Moderate 
correlations were present between variables  [Table  2]. 
Furthermore, the finding of structural model and fit 
indices was as follow: CMIN/df  =  2.36  (P  <  0.001), 
RMSEA  =  0.089, CFI  =  0.891, NFI  =  0.902, indicating a 
satisfactory fit. As a result, the HAPA model is reasonably 
predicting PA. The estimates of the coefficients of the 
latent variables and corresponding P  values are displayed 
in Figure 1.

Predictors of intention

Intention was associated only with task self‑efficacy 
(β = 0.92, P  <  0.001). That is, PA is increased by higher 
task self‑efficacy. Risk perception  (β = 0.16, P  =  0.073) 
and outcome expectation  (β = 0.32, P  =  0.081) did not 
predict intention to participate in PA.
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Predictors of planning

Intention  (β = 0.89, P  <  0.001) and coping self‑efficacy 
(β = 0.36, P  <  0.001) were positively associated with 
action and coping planning. That is, the greater intention 
and coping self‑efficacy, the better planning.

Predictors of behavior

Finally, PA was significantly predicted by planning, 
so that higher scores on action and coping planning 

(β = 0.84, P  <  0.01) were associated with higher scores 
on PA. No statistical association was found between coping 
self‑efficacy (β =0.66, P = 0.73) and recovery self‑efficacy 
(β = 0.6, P = 0.69) and behavior.

Discussion
This study was conducted to evaluate the HAPA approach 
in explaining PA behavior among patients with T2DM in 
Isfahan.

According to the results of the SEM, the HAPA could be 
utilized to explain PA intention and behavior of T2DM 
patients.

Our findings indicated that most of the participants had 
low PA levels which are consistent with the other studies 
on Iranian T2DM patients.[33] Therefore, in spite of all 
the efforts, low PA still is a major problem in Iranian 
community suffering from T2DM, and thus, there is a 
need for using new strategies such as more evidence‑based 
educational/environmental interventions to overcome this 
problem.

Based on HAPA, among three predictors of intention, 
task self‑efficacy was the only significant one, which 
is compatible with recent studies in the field of health 
behavior such as Zhou et  al. in Chinese population[34] and 
Radtke et  al.[35] in England and Switzerland. Furthermore, 
Namadian et al. revealed borderline significant relationship 
between self‑efficacy and walking has been documented.[16] 
Also, these findings are in line with the local interventional 
studies which has been carried out in Iranian population.[36] 
Consecutive harvests by all of these various studies can 
inform us about the strong role of this construct in HAPA.

Patients with T2DM have iteratively relapsed while 
performing healthful behaviors due to the chronic nature 
of this disease and as a result, they are low confident in 
starting over for new healthful behaviors. Therefore, as was 

Table 1: Demographic and health characteristics of 
participants (n=203)

Variable Mean±SD/n (%)
Age 48.51±18.9
Gender

Male 118 (58)
Female 85 (42)

Education
Not educated 47 (23.4)
Elementary 31 (15.4)
Secondary 36 (17.5)
Diploma 64 (31.5)
Graduated 19 (9.5)
Postgraduate 6 (2.7)

Marital status
Single 26 (13)
Married 162 (80)
Divorced or widowed 15 (7)

Income adequacy
Adequate 16 (8)
Not adequate 187 (92)

Family history of diabetes
Yes 55 (27.2)
No 148 (72.8)

Diabetes duration (year) 11±9.48
Physical activity (min) 109.01±142.40
SD=Standard deviation

Figure 1: Structural equation model and standardized coefficients for latent variables of the health action process approach constructs. *P < 0.01, **P < 0.001
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found in this study, healthy behaviors such as PA can be 
enhanced by gaining self confidence in these patients.

This study revealed that more outcome expectation of 
doing PA is not associated with more intention to do 
PA. Our results is in accord with previous findings in 
T2DM patients.[16,37] However, a significant relationship 
has been previously reported between this construct and 
intention in nondiabetics populations.[15,38,39] A probable 
explanation might be that the target population of our 
study was diabetic patients who have low life expectation 
and low quality of life.[40‑42] Accordingly, they do not 
imagine a good perspective for their lives, so that 
positive expectation of a better life might not make them 
behavioral intended.

Similar to other studies,[34,35,39] no significant relationship 
was found between risk perception and the intention to 
eat a PA. It might be due to the fact that the fear appeal 
approach has focused on using risk communication to 
let people realize how much they are at risk for illness 
or injury. The effectiveness of such interventions as 
stand‑alone strategies is doubtful at the least.[39] As an 
alternative, it has been suggested that rather than using fear 
in health interventions, other factors, such as action and 
coping planning, can be used instead by health educators 
so as to promote health behaviors among T2DM patients. 
This is because these factors can improve patients’ 
self‑confidence and self‑control, so they can change their 
risky behaviors such as physical inactivity.

In the present study, behavior could not be predicted by 
coping and recovery self‑efficacy which is inconsistent 
with HAPA principles and is opposite to the previous 
studies on healthful behaviors[12,39,43] and PA[34,44] in special. 
However, this could be due the target population of the 
current study  (T2DM patients) compared to other studies. 
Considering the rapid changes in blood sugar within these 
patients and its possible behavioral impacts, it is probably 
difficult for them to continue or return to behavior.[7] 
One recommended approach in educational programs is 
to use other factors such as behavior planning in health 
interventions on these patients, that is, to be preplanned to 

reduce instant decision‑making that leads to a continued 
healthful behavior among these patients.

The results suggest that a connection between coping 
self‑efficacy is indirectly linked with PA through planning 
construct. It can be for this reasons that the planning 
of behavior can reduce barriers of PA and facilitate the 
maintenance of behavior.[14] Therefore, using coping 
self‑efficacy along with behavior planning is recommended 
in educational PA interventions on T2DM patients.

The systematic review performed by Armitage and 
Conner[45] aimed at evaluating the effect of theory of 
planned behavior on healthful behaviors, low amount 
of change from intention to behavior was identified as 
the main problem to this theory, in which only 15% of 
behavioral changes on average was explained by intention. 
According to this, by adding factors mediating intention 
to behavior in the HAPA, the existing gap in between 
intention and behavior is covered which is approved by the 
findings of the present study.

Generally, it is remained to be mentioned that the 
HAPA, due to its characteristic by which considers the 
barriers of behavior through coping planning and also 
coping self‑efficacy construct, can be an appropriate 
model for understanding the healthful behavioral beliefs 
of the patients with T2DM, leading to more effective 
educational interventions. That is because there are more 
obstacles for these patients rather than other people[46] that 
should be necessarily considered while conducting health 
interventions.

There are some limitations to this study. The first is the 
cross‑sectional type of the design, in which is based on 
simple association and the causal relationships are missed. 
Future studies might be required to check for the findings of 
this study through an experimental design to clarify causal 
directions. The second was slight insufficiency in terms of 
sample size. However, by considering the low prevalence 
of the T2DM, which is below 10%,[47] this limitation may 
conservatively be waived. Lack of objective PA measure 
such as pedometers and accelerometers was third limitation 
and could be considered in future works.

Table 2: Bivariate correlations of health action process approach variables for physical activity
1 2 3 4 5 6 7 8 Mean***±SD Cronbach’s alpha

Risk perception 1 22.38±6.55 0.91
Action self‑efficacy 0.136 1 13.83±4.95 0.93
Outcome expectancies 0.058 0.284** 1 23.79±5.86 0.92
Behavioral intention −0.032 0.408** 0.126 1 10.52±4.73 0.63
Planning −0.015 0.513** 0.019 0.616** 1 25.06±8.89 0.97
Maintenance 
self‑efficacy

−0.015 0.403** 0.141 0.454** 0.628** 1 29.81±10.05 0.90

Recovery self‑efficacy 0.146 0.205* 0.003 0.445** 0.282** 0.475** 1 15.6±6.52 0.65
Behavior −0.012 0.205* 0.144 0.109 0.029 0.056 0.011 1
*Correlation is significant at the 0.05 level (two‑tailed), **Correlation is significant at the 0.01 level (two‑tailed), ***Higher scores indicate 
better perceptions about PA. PA=Physical activity, SD=Standard deviation
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Conclusions
According to the results of this study, HAPA could be used 
as a proper pattern to identify the beliefs of T2DM patients 
and guide for effective PA interventions. Due to lack of 
integrated planned educational programs to prevent T2DM 
and its complications in Iran and from our experience 
in this research, we recommend conducting broader 
theory‑based investigations to identify beliefs involving 
PA within these patients in different Iranian cultures. This 
would help obtaining better prospective and more effective 
interventions.
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