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Abstract

Background: Moderate increase in physical activity (PA) may be helpful in preventing or
postponing the complications of type 2 diabetes mellitus (T2DM). The aim of this study was
to assess the psychometric properties of a health action process approach (HAPA)-based PA
inventory among T2DM patients.

Methods: In 2015, this cross-sectional study was carried out on 203 participants recruited by
convenience sampling in Isfahan, Iran. Content and face validity was confirmed by a panel of
experts. The comments noted by 9 outpatients on the inventory were also investigated. Then,
the items were administered to 203 T2DM patients. Construct validity was conducted using
exploratory and structural equation modeling confirmatory factor analyses. Reliability was also
assessed with Cronbach alpha and interclass correlation coefficient (ICC).

Results: Content validity was acceptable (CVR=0.62, CVI=0.89). Exploratory factor
analysis extracted seven factors (risk- perception, action self-efficacy, outcome expectancies,
maintenance self-efficacy, action and coping planning, behavioral intention, and recovery self-
efficacy) explaining 82.23% of the variation. The HAPA had an acceptable fit to the observations
(*=3.21, df=3, P=0.38; RMSEA=0.06; AGFI=0.90; PGFI=0.12). The range of Cronbach alpha
and ICC for the scales was about 0.63 to 0.97 and 0.862 to 0.988, respectively.

Conclusion: The findings of the present study provided an initial support for the reliability and
validity of the HAPA-based PA inventory among patients with T2DM.

Citation: Rohani H, Eslami AA, Ghaderi A, Jafari-Koshki T, Sadeghi E, Bidkhori M, et al. Validation and psychometric evaluation of physical
activity belief scale among patients with type 2 diabetes mellitus: an application of health action process approach. Health Promot Perspect.
2016;6(2):71-79. doi: 10.15171/hpp.2016.13.

Introduction

It is believed that T2DM complications can be prevented,

The incidence of type 2 diabetes mellitus (T2DM) is in-
creasing worldwide.! According to the recent studies
in Iran, the prevalence of this disease is estimated to be
14.6% which introduce it as a leading cause of morbidity
and mortality in the country.? Seventy percent of the dia-
betic patients are living in low- and middle-income coun-
tries and the escalating burden of the disease is the highest
in African and the Middle East countries.> According to
the estimates, up to 15% increase in the diabetes preva-
lence will be occurred in the developing countries, such as
Iran, in the next 25 years.*

or at least delayed, with a moderate increase in the phys-
ical activity (PA) and improvement in the diet of the pa-
tients.” However, the most of T2DM patients in Iran do
not participate in a regular, moderate-intense PA.%

An ongoing PA over time is a key factor to reap its benefits.
However, it is shown to be difficult to design effective in-
terventions to help patients in setting up and maintaining
a healthy behavior like PA,** especially among those with a
sedentary lifestyle.” As an approach to change behavior, it
is presumed that if the cognitive beliefs associated with PA
are known, more proper interventions may be developed
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to strength such beliefs.

The hybrid model of health action process approach
(HAPA) has been considered as a clearly specified identifi-
er of the beliefs underling a wide range of health behaviors
such as PA." This model may be conceptualized as a stage
model, especially for the interventional purposes.' Based
on the HAPA (Figure 1), the process of health behavior
change constitutes a sequence of motivational processes
which results in intention. This is followed by volitional
processes operating between intention and behavior en-
actment which help to fill in the gap between intention
and behavior.”

There are distinct social cognitive predictors relevant
and responsible for transition from each stage or mind-
set to the proceeding one. For non-intenders, like those
at a non-intentional stage, a set of predictors such as risk
perception, outcome expectancies and action self-effi-
cacy that lead to form intention, may be the key targets
for intervention." Risk perception in somebody refers to
his/her understanding of being at risk for a certain health
condition and may act as a trigger to start thinking about
changing his/her health behavior. Outcome expectancies
pertain to the expectations for positive rather than nega-
tive consequences that result from the behavioral change.
Action self-efficacy is one’s belief about his ability to start
the behavioral change. On the other hand, interventions
with a target on the proximal predictors of behavior that
mediate between intention and behavior are the most ben-
eficial for intenders - those at the intentional stage. These
constructs include action planning, coping planning,
maintenance self-efficacy, and recovery self-efficacy.”” Ac-
tion planning is to organize when, where, how and with
whom one will do the intended behavior. Coping planning
relates to the anticipations and strategies that somebody
may take to overcome the hindrances that might obstruct
the achievement of the intended changes. Maintenance
self-efficacy and recovery self-efficacy are crucial for the
initiation and maintenance of the behavioral changes. The
first refers to possessing an optimistic belief about one’s
ability to maintain the behavioral changes, and the latter
refers to the confidence in his/her ability to resume the be-
havioral task after a holdup.'® In brief, the model suggests
that there are theory-driven constructs which may deter-
mine the relevant targets of an intervention for people at
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Figure 1. Diagram of the health action process approach (HAPA)
model.

the different stages of change.

To the best of our knowledge, there is no published in-
strument for measuring the HAPA-based beliefs on PA
among T2DM patients. Therefore, in the present study, a
set of scales was developed to measure the beliefs on PA
applying HAPA model and also, the content and construct
validity as well as internal consistency reliability and sta-
bility of the scales were investigated.

Materials and Methods

Participants and Procedures

To evaluate the HAPA-based beliefs scales among Iranian
diabetic patients, a cross-sectional study was conducted
on the participants recruited from Al-Zahra and Feyz hos-
pitals, Isfahan, Iran from January to September 2015. The
inclusion criteria for this study were being diagnosed with
T2DM and having no history of T2DM complications.
The exclusion criteria were mental and disabling disor-
ders indicated from their medical records and incomplete
response to the inventory. Thus, the patients with diabe-
tes complications were excluded from the study. The scale
was re-administered to 20 individuals one month after
the first visit for reliability assessment. The sample size of
5 to 10 patients per item in the model was considered as
appropriate in order to run a structural equations model-
ing."” Since there were 35 parameters in the model, 250 re-
spondent seemed to be appropriate. The medical records
of the patients were reviewed and, then, the qualified in-
dividuals based on the inclusion criteria were invited to
participate in the study. At first, 254 patients were includ-
ed in the study using convenience sampling and based on
the inclusion criteria. Before each interview, the primary
researcher briefly explained the purpose of the study to
the participants. After applying the exclusion criteria, 8
patients were excluded and the rest of the patients filled
in the inventory. The information of 23 patients was ex-
cluded from the data, because of incomplete responses
(Figure 2). Finally, the subjects’ medical records were ab-
stracted to be used as clinical and laboratory data.

Total of participants
with T2DM (n=254)

Excluded (n=8)
Mental and M
disabling disorders v

Eligible adults with
T2DM (n=246)

A

Completed inventory

(n=246)
Excluded (n=23)
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v inventory
Analyzed
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Figure 2. Study flow diagram for the participant recruitment.
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Translation

At first, the primary version of the scales was translated
into Persian and then validated by forward-backward
method.”® Also some phrases were replaced due to cul-
tural differences. Finally, the validity and reliability of the
translated version were evaluated.

Face validity

To ensure the clarity and readability of the items, the
HAPA inventory was administered to 9 T2DM patients
(4 males and 5 females). Therefore, the items refinement
of the measures was conducted in terms of legibility and
comprehensibility.

Content validity

Five experts in the fields of biostatistics, health education
and physical education were asked to rate, independent-
ly, on the necessity and relevance of the items in order to
calculate content validity ratio (CVR) and content valid-
ity index (CVI), respectively. The necessity of the items
(CVR) was evaluated using a three-point rating scale: (i)
not necessary, (i) useful, but not essential, (iii) essential.
The relevance of the items (CVI) was also ascertained us-
ing a four-point rating scale: (i) not relevant, (ii) slightly
relevant, (iii) relevant, and (iv) very relevant. The calcu-
lated CVI for each question was the proportion of the ex-
perts who voted for either third or fourth alternatives.”

Construct validity

To assess the construct validity, inter-correlation and mu-
tual exclusiveness of the items were explored using prin-
cipal components analysis with a varimax rotation. Con-
firmatory factor analysis (CFA) was used to examine the
measures as indicators for HAPA constructs.

It should be noted that the CFA was applied in another
sample (n=201), which gathered via the same method
and on the same target population, in order to prevent the
overestimating of the model.

The confirmatory factor model determined the relation-
ships between observed variables and unobserved latent
variables.”

Reliability

Cronbach alpha and its 95% of CI were calculated as an
indication for internal reliability. Cut point of 0.70 was
set for the Cronbach alpha to detect the acceptable items
for the new scales. Temporal stability was assessed to de-
termine the reliability over time. The questionnaire was
completed by 20 patients after one month to calculate the
test-retest reliabilities using the ICC.*!

HAPA inventory

The HAPA inventory comprises 8 scales; each item for
a scale was rated on a seven-point scaling with anchors
varying based on the content of the scales. All the scales
aimed to performed PA as the outcome variable.

Risk perceptions
Risk perceptions were obtained for each of the follow-
ing five disorders: hypertension, high cholesterol levels,

stroke, heart attack and cardiovascular disease. The par-
ticipants’ perceived absolute own risk were assessed by
asking questions about the likelihood of experiencing
each of the aforementioned health problems. For exam-
ple, “How high do you think is the risk of heart attack for
you during your lifetime?” The participants rated their
chances for developing the disorders in the future, using a
separate seven-point scale ranging from 1=very unlikely
to 7 =very likely.”

The possible scores for this scale were ranged from 5 to 35,
within which the higher scores indicates the higher per-
ception from the risks of physical inactivity.

Outcome expectancies

Patient expectancy was measured by nine items based on
Ajzen’s recommendations.” The participants were asked
this question: “In your idea, what will be the consequenc-
es of engaging in PA for you, over the next two months?”
Following this question, their responses were elicited
to eight more specific questions identified based on the
previous research on the T2DM patients.**> A sample
of the questions was : “If I stick to a moderate-intense
PA, then...(a) it would be painful for me, (b) I would be
better physically, (c) it would improve my body weight”
The participants expressed their agreement with the an-
chors of each pair using a seven-point scale ranging from
1 =strongly disagree to 7 = strongly agree. In this scale, the
questions with opposite direction were scored, reversely.
The possible score for this scale was ranged from 5 to 35,
within which the higher score indicated the more positive
outcome expectations of doing PA.

Action self-efficacy

Action self-efficacy was measured using a six-item scale
based on Schwarzer*® guidelines for assessing task self-ef-
ficacy. The participants were asked to rate their confidence
(from 1=not confident at all to 7 =completely confident)
in their physical ability to do, at least, a moderate-intense
PA with no stop in one session of length 10, 20, 30, 40, 50,
and 60 minutes if they were motivated enough to do so.
The possible scores for this scale were ranged from 6 to 42.
The higher scores indicated the better action self-efficacy
toward PA.

Behavioral intention

Behavioral intention was assessed with 3 items adapted
from Ajzen:¥ (1) “I intend to do at least 150 minutes per
week moderate-intense PA in the next 2 months,” with
responses from 1=extremely unlikely to 7=extremely
likely; (2) “T will try to do at least 150 minutes per week
moderate-intense PA in the next 2 months,” with respons-
es from 1 =definitely false to 7 = definitely true; and (3) “I
plan to do at least 150 minutes per week moderate-intense
PA in the next 2 months,” with responses from 1=strongly
disagree to 7 =strongly agree. The possible scores for this
scale were ranged from 3 to 21, within which the high-
er scores indicated the higher behavioral intention for
doing PA.

Action planning
To assess action planning, we used the four items recom-

Health Promot Perspect, 2016, Volume 6, Issue 2 |73



Rohani et al

mended by Schwarzer with a range from 1=strongly dis-
agree to 7 =strongly agree on whether one had made de-
tailed plans with respect to his/her PA in terms of (a) how,
(b) when, (c) where, and (d) with whom they will start
PA.* The possible score for this scale were ranged from 4
to 28, within which the higher scores indicated the more
action planning for doing PA.

Coping planning

In order to assess the coping planning, the same scale an-
chors as action planning with three items was used. The
participants were asked to rate whether they had made
detailed plans about (a) what to do if something inter-
feres with PA; (b) what to do in tough conditions to stick
to their intentions; and (c) when to especially watch out
in order to stay committed. These items were based on
the Schwarzer’s”® recommendations for assessing coping
plans. The possible scores for this scale were ranged from
4 to 28, within which the higher scores indicated the more
coping planning for doing PA.

Maintenance self-efficacy

This scale was used to measure the participants’ confi-
dence in their ability to do PA even if they had to over-
come a certain barrier. According to the literature within
the T2DM patients, nine barriers were identified.?® Tired-
ness, time limitation, lack of facilities, and bad weather
conditions were examples of the barriers. Again, the sim-
ilar seven-point scale was used to rate these items from
1=not confident at all to 7=completely confident. The
possible scores for this scale were ranged from 9 to 63,
within which the higher score indicated the higher main-
tenance self-efficacy toward PA.

Recovery self-efficacy

This scale measured the participants’ opinions on getting
back on track after relapse or his/her capability to regain
control after a failure or setback.” The participants were
asked about their confidence to return to PA after quitting
the behavior for a period of time. After provision a ques-
tion in this regard, the answer choices were presented for
the following four specific questions: “I am sure I can con-
tinue PA if I... (a) had postpone in my plans for several
times, (b) have not done PA for a week, (c) have not done
PA for a month, (d) were not able to deal with myself for
sometimes.” The rating was, again, based on a seven- point
scale ranged from 1 =not confident at all to 7= completely
confident. The possible scores for this scale were ranged
from 4 to 28, within which the higher scores indicated the
higher recovery self-efficacy toward PA.

Scoring

All the items of HAPA inventory were based on a Likert
score ranging from 1 to 7. In each scale, the scores of the
participants on all the items were summed to achieve the
total score for the scale.

Physical activity behavior
The short form version of the International Physical Ac-
tivity Questionnaire (IPAQ) was used to measure the par-

ticipants self-reported moderate-to-vigorous intensity PA
behavior over the past 7-days.” The validity of IPAQ as a
measure of PA behavior in Iranian population has been
previously established.”® In the present study, we chose to
modify the IPAQ somehow to remove the usual walking
effects from the improvements induced by the PA in mod-
erate-intense PA.

Data analysis

Descriptive statistics were obtained for all the variables.
Missing data were imputed by the median score for each
person on each scale. This attributes a value to the scale
without introducing any bias at a lower score. Kolmogor-
ov-Smirnov test was used to check for normality.*! Ceiling
and floor effects for each item was then calculated based
on the lowest and the highest scores.*? Exploratory factor
analysis (EFA) using principal component analysis meth-
od with varimax rotation along with CFA was used to
evaluate the construct validity. We also used Kaiser-Mey-
er-Olkin (KMO) measure and Bartlett test to evaluate the
sampling adequacy to conduct a satisfactory factor analy-
sis. The best structure were considered to be the one with
the eigenvalue greater than 1 and factor loading equal to
or greater than 0.4.%

We used the following four criteria to determine the fit
of the model: Chi-square, root mean square error of ap-
proximation (RMSEA), adjusted goodness-of-fit index
(AGFI), and parsimony goodness-of-fit index (PGFI).
The chi-square test compares the covariance matrix im-
plied by the hypothesized model to the one obtained from
observed variables in the population.”” Hence, if this test
was non-significant then the fit will be acceptable. Gen-
erally, an AGFI equal to 1.0 and or above 0.90 indicates a
perfect and an acceptable fit, respectively. Also, a model
with a RMSEA value less than 0.08 is usually considered
to be adequate. A model with small values of PGFI is par-
simonious and fits the data well.** All the analyses were
done using SPSS v. 18 and Amos v. 21.

Results

The participants (n=203) were, mostly, male (56%) and
married (80%). The mean age was 48.51 (SD:18.9 ) years
and the educational status for the majority was high school
diploma (31.5%). Further details are shown in Table 1.

Face validity

Required changes to the original HAPA scales was min-
imal, and the most of changes were related to improving
the visual arrangement of the inventory and also rephras-
ing questions in order to reduce complexity and ensure
consistent comprehension.

Content validity

According to Lawshe method, an item would be consid-
ered to have the minimum content validity if more than
half of the panelists evaluated that item as essential.*® The
calculated CVR for the total scale was 0.62 indicating a
satisfactory result. Based on Polite and Beck recommen-
dation, the values of 0.82 was considered as the acceptable
lower limit for CVL.* The agreement between the panel-
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Table 1. Summary of participant demographics (n = 203)

Demographics Number (%)

Gender
Male 118(58)
Female 85(42)
Education
Not educated 48(23.4)
Elementary 31(15.4)
Secondary 36(17.5)
Diploma 64(31.5)
Graduated 19(9.5)
Postgraduate 5(2.7)
Marital status
Single 27(13)
Married 161(80)
Divorced or widowed 15(7)
Income adequacy
Adequate 16(8)
Not adequate 187(92)
Mean (SD)
Age 48.51 (18.9)
Diabetes duration (year) 11 (9.48)

Physical activity (minute) 109.01 (142.40)

ists was also found to be satisfactory (CVI=0.89).
Construct validity

The result of the Kolmogorov-Smirnov test and Ceil-
ing and Floor effects before performing factor analysis
showed that there was no evidence against the normality
(P>0.05).%” Also less than 10% of the participants had the
lowest and the highest possible scores (Table 2).

Factor structure was conducted using EFA. KMO statistic
was 0.85 and the Bartlett test of sphericity was significant
(P<0.0001). Seven factors were extracted as follows: Fac-
tor 1 was related to the maintenance self-efficacy items,
with a range of 0.72 to 0.88 for factor loadings. Factor 2 in-
cluded all the items from the action and the coping plan-
ning with a loading range from 0.66 to 0.76. The behavior-
al intention items fell into factor 3 with loadings from 0.69
to 0.79. Factor 4 represented the risk perception by factor
loadings from 0.78 to 0.90. On the basis of the underlying
constructs related to the items, the remaining three factors
were named as follows: outcome expectancies, recovery
self-efficacy, and action self-efficacy. The detailed results
are shown in Table 3.

All eigenvalues were greater than 1, and the total variance
explained by the hypothesized model was 82.23%. In the
exploratory stage, action planning and coping planning
were merged as one construct named planning. Also three
items of action self efficacy and two items of outcome ex-

Table 2. Summary of HAPA inventory psychometric properties

pectancies were discarded because of not being loaded
high enough on their related factors. Also, two items of
the outcome expectancies scale were removed because of
overlap and multiple factor loadings. The remaining items
for the seven scales were kept for further analyses.

CFA showed that all the scales were good indicators of
their theoretical constructs. The fit to the PA measure-
ment model was adequate (x*=3.21, df=3, P=0.38;
RMSEA=0.06; 90% CI=0.046-0.091; AGFI=0.90;
PGFI=0.12). The path diagram of CFA is shown in
Figure 3.

Reliability

The summaries for internal consistency and test-retest
reliability for each scale of the HAPA inventory are pre-
sented in Table 2. Most of the HAPA scales had good in-
ternal consistencies (a>0.90), and ICCs (ranged from 862
to 988).

Discussion

In the current study, we evaluated a set of scales to mea-
sure HAPA concepts regarding PA among T2DM patients.
Psychometric testing in this study provides preliminary
evidence for validity and reliability of the HAPA-based
questionnaire.

Validity

Both factor analysis and structural equation modeling
confirmed the construct validity of the scales. Neverthe-
less, further research is required to address some overlaps
between the belief measures. It is evident that a person’s
beliefs and cognitions may not occur independently and
they may influence each other. Thus it may be impossi-
ble to sort out unique belief measures.® The explained
varjance was relatively large which indicated that the PA
is relatively well determined by HAPA. Our results are in
accordance with the previous studies and confirm that
HAPA constructs constitute the strongest predictors of
intentions and PA.!'"

The results provided initial evidence for the validity of the
HAPA-based measures. However, there may be a slight
sample bias considering the nature of convenience sam-
pling method, within which the collected data may not be
representative for the target group. Also, external validity
may be restricted.”

CFA has not been used in some of the recent validity stud-
ies***! which leads to an increased error in the analysis,
since all the variables are not considered within a single
model and therefore leads to a reduction in the power of

Scale No. of items  Mean (SD) Kurtosis Skewness Cronbach a ICC eflecoto(r%) efg:clltl?og/o)
Risk perception 5 22.38 (6.55) 1.20 -0.588 0.91 0.971 2.7 5.4
Action self-efficacy 3 13.83 (4.95) 1.69 -0.737 0.93 0.962 5.4 3.4
Outcome expectations 5 23.79 (5.86) 0.58 0.487 0.92 0.898 0 0
Behavioral intention 3 10.52 (4.73) 1.49 -0.162 0.63 0.862 6.1 1.4
Action and coping planning 7 25.06 (8.89) 1.55 -0.358 0.97 0.905 5.4 0.7
Maintenance self-efficacy 9 29.81 (10.05) 1.77 0.167 0.90 0.988 2.7 1.4
Recovery self-efficacy 4 15.6 (6.52) 1.34 -0.078 0.65 0.922 5.4 2.0
Health Promot Perspect, 2016, Volume 6, Issue 2 | 75
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Table 3. Results obtained from exploratory factor analysis

Construct Items F1 F2 F3 F4 F5 F6 F7
High cholesterol level -0.155 -0.004 -0.044 0.872® 0.054 0.1508 -0.009
Heart attack 0.080 -0.062 -0.093 0.894° 0.131 0.1405  0.006
Risk perception Hypertension 0.063 -0.079 -0.023 0.903* 0.116 0.090 -0.008
Osteoporosis -0.066  0.019 -0.034 0908 0.088 0.120 -0.091
Cardiovascular disease 0.138 -0.078 0.069 0.784* 0.127 0.091 0.073
10 minute 0205 0.183 0236 0057 0.147 0041  0.899°
Action self-efficacy 20 minute 0.204 0.206 0.217 0.024 0.248 0.152  0.710°
30 minute 0210 0.196 0364 -0.051 0228 0110 0.714
Improving weight 0185 -0.029 0375 -0211 0594 0151  0.426
Improving blood sugar 0025 0023 0130 0116 0.826° 0001 0357
g‘lfg;?:des Improving blood cholesterol 0.086 0.067 0.011 0111 0910° 0.063 0.173
I will be physically healthier 0378 0.028 -0.106 0.154 0.807° -0.089 -0.032
I will be happier 0264 -0.057 -0.099 0220 0.863° 0035  0.035
| intend to engage in physical activity over 0210 0380 0.690° 0.098 -0.145 0.184 0215
two next months
Behavioral intention | "ill 'y o engage in physical activity over 549 316 7562 0076 -0.055 0.145 0246
two next months
| will plan to engage in physical activity over 5 1o 509 0796 0058 -0.039 0112 0.188
two next months
When do physical activity 0.269 0.706* 0.363 -0.152 -0.122  0.033  0.326
Where do physical activity 0326 0.694° 0439 -0.180 -0.085 0.018  0.259
How do physical activity 0320 0.668° 0418 -0.130 0.074 -0.007  0.334
With whom do physical activity 0.287 0.729° 0.382 -0.163 0.050 0.069  0.234
Planning What to do if something intervenes 0.286  0.766*° 0.357 -0.170 0.042  0.084  0.229
ggfi;i:;ﬁggf::t situations inorderto 95 5700 0359 -0208 -0.003 0034  0.193
\C/\cf)fr;e:qitttt)ezspemally watchoutinordertostay o315 (6o1s 0426 -0.137 0118  0.066  0.133
It takes me long to make it a habit. 0.796° 0280 0.189 -0.109 0.002 0.154  0.202
Lack of facilities 0.849" 0.180 0.165 -0.047 0.057 0.100  0.235
Time limitation 0.824° 0261 0.140 -0.051 0.142 0.161  0.139
_ Daily chores 0.859° 0.166 0.137 -0.017 0.174 0079  0.161
gﬁzlcr:f;ance S Pk o patence 0.881 0.158 0.121 -0.049 0.142 0073  0.155
Over weight 0716° 0.475 128 -0.024 0079 0222 -0.019
Tiredness 0.868" 0.063 0.171 -0.047 0201 0078  0.141
Not accompanied by family 0.718" 0374 0.140 0.028 0.171 0.186  -0.066
Bad weather conditions 0.722° 0382 0149 0032 0246 0226 -0.115
| postpone my plans several times 0.134  0.155 0.174 0.157 -0.106  0.864*  0.074
Recovery self- I did not follow physical activity for a week 0.219  0.095 0.217 0.145 0.007 0.891*  0.059
efficacy I did not follow physical activity for a month 0.1771  0.101  0.220 0.216  0.127  0.891*  0.061
'52262‘:;25'["6 to pull myself together 0311 -0.046 0257 0254 0.082 0.801° 0.126
Eigen value 1674 612 406 336  2.6] 165  1.09
Explained variance (%) 37.93 14.04 9.15 7.72 6.08 3.64 2.34

Abbreviation: F, Factor.
“Most factor loading of each item among all factors.

the study.

Regarding this, it is highly recommended to use CFA while
trying to construct a standard measure for health behavior
studies.*? Accordingly, in the present study, we used struc-
tural equation modeling so as to confirm the hypothesized
model which results in control for confounders’ bias re-
duction which increased the power of the study.

Reliability

Although, the Cronbach alpha was lower than 0.70 in
some scales, the internal consistency of the HAPA inven-
tory was acceptable. Also, no significant improvements
were found in the Cronbach alphas after deletion of the
related items. This may be a result of the low number of

items included in the dimensions. Furthermore, small al-
pha coefficients may be due to small sample size, the high
homogeneity of the patients, and the small variation of the
scores.” It seems that the reliability of the scales could be
enhanced by increasing the sample size and the number of
items in some dimensions as reported by Tan* and Leung
etal®

Generalizability

Since there are various differences in health care ser-
vices provided for different communities (medical and
non-medical),* there seems to be a need for more inves-
tigation in order to figure out whether this questionnaire
can be used in the other environments. For example, pa-
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Figure 3. HAPA path model showing the significant standardized beta coefficients of the HAPA constructs. *P<0.01, **P<0.001.

tients in hospitals are easily available and they mostly have
enough time for answering the questions, a situation that
may not be existed in the other places. On the other hand,
in the present study, medical personnel were involved in
data collection which may be resulted in more obedience
among the patients to fill in the questionnaire.*”

Because patients with progressed diabetes are mostly rec-
ommended with specific physical activities* and our re-
search was a prevention-based study, we considered not to
include the patients with complications in the study. The
reason for this exclusion was to introduce the obtained
questionnaire as a scale to be utilized in a larger popula-
tion who are at the early stages of the disease. Therefore,
further considerations are necessary so as to fit the ques-
tionnaire in other groups of the diabetic patients such as
patients with the progressed disease.

Utilization

This study suggested scales that may be practically use-
ful to assess the beliefs of diabetic patients in order to put
more effective interventions into action. Valid and reliable
scales to measure HAPA model beliefs give useful infor-
mation on patients’ perception about those factors that
facilitate or inhibit PA. This, in turn, may help in assisting
the diabetic patients to improve their PA intentions and
behaviors.*”

Limitations

There were two limitations for this study that restricted
the interpretations of the results: the relatively small sam-
ple size and the small reliability values for some factors.
Future studies using this questionnaire may settle these
issues.

Further research

PA is a socially desirable behavior; hence, patients
self-reported PA may be positively biased. It seems to be
better to include a measure of social desirability, such as
the Marlowe-Crowne Social Desirability Scale, in the fu-
ture studies to evaluate this bias.** Also, to check for the
utilization of the presented questionnaire in the other en-
vironments and also the other groups of diabetic patients,
additional researches are recommended.

Conclusion
Although the results provided a preliminary support for

validity and reliability of the HAPA inventory to exam-
ine the predictors of PA intentions and behavior among
diabetic patients, it seems necessary to design more vali-
dation researches on this inventory applying an objective
measure for PA to obtain additional support for its psy-
chometric properties within the populations.
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