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Abstract

Background and aims: Prediabetic individuals are more at risk for developing diabetes mellitus (DM). Physical
activity (PA) is a significant factor contributing to health maintenance and promotion. This study aimed to
assess the factors affecting PA among prediabetic women based on the Theory of Planned Behavior (TPB).
Methods: This cross-sectional study was conducted in 2019 on 100 prediabetic women selected from
comprehensive healthcare centers in Arak, Iran. A demographic questionnaire, a TPB-based questionnaire,
and Godin-Shephard Leisure-Time Physical Activity Questionnaire were used for data collection. Data were
analyzed through the Spearman’s correlation analysis and the linear regression analysis with the backward
method.

Results: The mean score of PA was 0.56+0.8 (in the possible range of 0-2). Around 61% of participants had
limited PA, 16% of them had moderate PA, 19% of them had adequate PA and 4% no response. Perceived
behavioral control explained 5.5% of the variance of the PA behavior.

Conclusion: Given the significant effects of perceived behavioral control on PA, TPB-based educations may
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be helpful in promoting PA among prediabetic women.
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Introduction

Diabetes mellitus (DM) is a chronic illness caused by the
lack or the reduced effectiveness of insulin and is associated
with altered metabolism of carbohydrates, lipids, and
proteins (1). Diabetes is a metabolic, multifactorial
disorder, which is characterized by chronic high blood
sugar or hyperglycemia and is caused by impaired insulin
secretion or action or both of them. Diabetes is also called
silent epidemic and is considered as a major general
hygiene problem which accounts for 9% of all deaths in the
world type 2 DM is the most prevalent metabolic disorder
(2). The World Health Organization reported that there
were 422 million people with DM in the world in 2017 and
the International Diabetes Federation estimated that the
number of people with prediabetes will reach 471 million
by 2035 (3,4). Around 70% of people with prediabetes
will also eventually develop DM (5). A recent systematic
review and meta-analysis reported the high prevalence of
metabolic disorders among women and people in urban
areas in Iran (2). DM is a leading cause of blindness, renal
failure, myocardial infarction, cerebrovascular accidents,
limb amputation, and death. In 2016, DM directly caused

around 1.6 million deaths in the world (5).

DM treatments cannot prevent all DM-associated
complications. Therefore, prevention of DM and even
prediabetes is preferred (6). Lifestyle is a significant factor
affecting health in all age groups (7). The World Health
Organization states that lifestyle modification helps
prevent type 2 DM by almost 90% (8). Physical activity
(PA) is an important component of lifestyle (7). A study
showed that the level of PA among women was lower than
men (9).

Human behaviors are affected by many different factors.
Recognizing the factors affecting lifestyle behaviors is
necessary for effective behavior modification. Behavior-
related models and theories are useful for accurate
behavior assessment (10). There are many theories
concerning health behavior, however, we must be very
careful in selecting them. One of these theories is the
Theory of Planned Behavior (TPB). TPB is one of the most
important theories for behavior modification. TPB is used
to determine and understand the effect of environmental
and individual factors on a behavior. Since the theory
measures both direct behavior and intention (they are
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closely related to each other), it can be used to improve the
preventive behavior of diabetics and individuals’ behavior
through measurement of the intention (11,12).

The present study aimed to assess the factors affecting
PA among prediabetic women based on TPB.

Methods

Design and participants

This cross-sectional study was conducted in 2019.
Participants were 100 prediabetic women selected from
comprehensive healthcare centers in Arak, Iran. For
sampling, Arak city was divided into five hypothetical
areas based on the socioeconomic characteristics of its
people and then, two healthcare centers were randomly
selected from each area. After that, eligible women were
recruited to the study from the selected centers through
purposive sampling. Inclusion criteria were an age of 30-
60 years, basic literacy skills, agreement for participation,
and no pregnancy. The only exclusion criterion was
unwillingness to remain in the study.

Data collection instrument

Data were collected using a demographic questionnaire,
a TPB-based questionnaire, and the Godin-Shephard
Leisure-Time Physical Activity Questionnaire. The TPB-
based questionnaire had four main dimensions on attitude
(six items), subjective norms (three items), perceived
behavioral control (four items), and behavioral intention
(one item). The items were scored on a five-point scale
from 1 (“Completely disagree”) to 5 (“Completely agree”).
The possible total score of the dimensions was 1-5 (13).
The Godin-Shephard Leisure-Time Physical Activity
Questionnaire is a valid instrument for PA assessment.
Participants were asked to report the average time and the
frequency of their mild, moderate, and intense weekly PA
in the past month. Their answers were used to calculate
the metabolic equivalent of task (MET) for PA. MET is a
ratio for the amount of oxygen consumed per kilogram
(kg) of body weight per minute at rest. On average, one
MET is 3.5 milliliters of oxygen per kg of body weight. For
calculating MET ratio, the amounts of mild, moderate,
and intense physical activities were multiplied by 3, 5,
and 9, respectively. MET-Time values were interpreted
as follows: less than 14: immobility or limited PA (scored
zero); 14-23: moderate PA (scored 1); and 24 and more:
adequate PA (scored 2).

Data analysis

Study data were analyzed via the SPSS software (v. 26).
The Kolmogorov-Smirnov test revealed that the study
variables had non-normal distribution. The Spearman’s
correlation analysis and the linear regression analysis with
the Backward method were used for data analysis.

Results
In total, 100 prediabetic women participated in the study.
Most participants were married (96%) and housewife
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(90%) and the mean and the range of their age were
47.40+7.64 and 31-59 years, respectively (Table 1). The
prevalence rates of hypertension, hyperlipidemia, and
hypothyroidism among participants were 15%, 14%, and
12%, while 16% of participants simultaneously suffered
from comorbidities of these problems and 43% of them
did not report these problems. Moreover, musculoskeletal
problems were the most prevalent health problem among
participants with a prevalence of 54%.

The mean score of PA was 0.56+0.8 in the possible
range of 0-2 (Table 2). Around 61% of participants
reported limited PA, 16% of them reported moderate PA,
19% of them reported adequate PA and 4% no response.
Perceived behavioral control had significant relationships
with attitude (P=0.001), behavioral intention (P=0.002),
and PA (P=0.034). Moreover, behavioral intention had

Table 1. Participants’ characteristics

Characteristics N (%) or Mean+SD

Single 2(2)
Marital status Married 96 (96)
Divorced 2(2)
Primary 39 (39)
Guidance school 16 (16)
Educational level High school 2(2)
Diploma 32(32)
University 10 (10)
Housewife 90 (90)
Employment status Employed 6 (6)
Retired 3(3)
Yes 16 (16)
Medication intake
No 82 (82)
Yes (1)
Cigarette smoking
No 99 (99)
Yes 2(2)
Waterpipe tobacco smoking
No 96 (96)
Age (y) 47.40+7.64
Systolic blood pressure (mm Hg) 115.37+£16.12
Diastolic blood pressure (mm Hg) 75.85+11.82
Fasting blood sugar (mg/dL) 107.59+6.56
Body mass index (kg/m?) 30.96+4.33
Waist circumference (cm) 97.35+£9.53

Duration of prediabetes (days) 417.40+672.52

Table 2. The mean scores of the TPB constructs and the PA behavior

Constructs Mean+SD  Possible range  Range
Attitude 4.46+0.5 1-5 1.83-5
Subjective norms 4.42+0.66 1-5 2.67-5
Perceived behavioral control 3.34+0.78 1-5 1-5
Behavioral intention 4.18+1.21 1-5 1-5
Behavior (PA) 0.56+0.8 0-2 0-2
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Table 3. The coefficients of the pairwise correlations of the study variables

Variables Attitude Subjective norms Perceived behavioral control Behavioral intention
Attitude — — —
_— r=0.130

Subjective norms P=0199 — —

. . r=0.337 r=_0.070
Perceived behavioral control P=0.001 P=0.49] — —
Behavioral intention r=0.484 r=0.374 r=0.302 —

P=0.000 P=0.000 P=0.002

. r=-0.024 r=0.044 r=0.216 r=0.164

Behavior (PA) P=0.813 P=0.667 P=0.034 P=0.110

significant relationships with attitude (P<0.001) and
subjective norms (P<0.001) (Table 3). The results of the
linear regression analysis through the Backward method
revealed that perceived behavioral control predicted 5.5%
of the total variance of PA.

Discussion

This study assessed the factors affecting PA among
prediabetic women based on TPB. Findings showed that
perceived behavioral control significantly predicted PA.
Two previous studies also reported the same finding (13-
15). However, two other studies reported subjective norms
and behavioral intention as the most important predictors
of regular PA among patients receiving hemodialysis (16)
and college students (17). This contradiction is probably
due to the difference among the studies respecting their
target population.

Study findings also showed that although the mean score
of perceived behavioral control was at moderate level, it was
less than the mean scores of the other constructs of TPB.
This finding denotes engagement in PA during normal
life conditions and non-adhere to PA in conditions such
as illness, holidays, and busy life. Moreover, study findings
revealed that the most prevalent health problem affecting
PA was musculoskeletal problems. These problems are
exacerbated by PA and hence, can act as a barrier to PA.
In addition, we found that participants were unable to
actively engage in outdoor PA such as walking due to their
household responsibilities such as childrearing. A former
study also reported the same finding (13).

Although the relationship between attitude and PA was
not significant, the significant relationship of perceived
behavioral control with attitude and PA denotes that
attitude can indirectly affect PA through perceived
behavioral control. Moreover, attitude had significant
positive relationship with behavioral intention. A previous
study also reported that attitude and subjective norms
were significant predictors of behavioral intention for PA
(18).

Our findings also showed that the highest dimensional
mean score was related to the attitude dimension,
denoting participants’ positive attitude towards PA. Two
former studies also reported the same finding (18,19).
Moreover, study findings revealed that 61% of participants
had low levels of PA. In line with this finding, a former

study also reported that 61.3% of women had limited PA
(20). Given the positive PA-related attitude among women
and the significant relationship of attitude with behavioral
intention, healthcare authorities can develop strategies
to improve womens PA-related attitude and behavioral
intention in order to promote their PA.

One of the limitations of the present study was that
most participants had low levels of literacy. Moreover,
their health-related data were not available through
a comprehensive national system and hence, we had
problems in identifying eligible participants.

Conclusion

This study shows that although the mean scores of most
TPB constructs are high, the mean score of PA is not high
and the theory cannot confidently predict PA. It seems
that factors such as limited perceived threat of the health
problems associated with limited PA as well as barriers
to PA (including time limitation, expensiveness of going
to gyms, and limited motivation) can affect women’s
engagement in PA.
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What does this paper contribute to the wider global

clinical community?

o Perceived behavioral control is a significant predictor
of the physical activity behavior among prediabetic
women.

«  Given the significant effects of perceived behavioral
control on physical activity, educations based on
the Theory of Planned Behavior may be helpful
in promoting physical activity among prediabetic
women.
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