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Abstract

Background: Consumption of fruits and vegetables improve health and prevent chronic diseases.
Objectives: This study aimed to survey the relation between decisional balance and self-efficacy with fruits and vegetables con-
sumption among a sample of women in Bandar Abbas, Iran.
Methods: In this study, 383 women who referred to seven health centers in Bandar Abbas were selected through a stratified sam-
pling method. A valid and reliable questionnaire including the constructs of the transtheoretical model and fruits and vegetables
consumption was used to collect data. SPSS version 19.0 was used to analyze the data running one-way ANOVA and linear trend
analysis.
Results: Analysis of consuming two services or more fruits a day indicated that the majority of women (58%) were at the mainte-
nance stage and the minority (4.2%) at the contemplation stage. Moreover, the majority of subjects (55.6%) were found to be at the
maintenance stage of consuming 200 g or more vegetables a day, while the minority (3.7%) were at the contemplation stage. Signif-
icant relations were found between the stages of change to consume more fruits and vegetables and such constructs as decisional
balance and self-efficacy P < 0.05).
Conclusions: According to the results, in designing interventions to increase the consumption of fruits and vegetables in house-
wives, it is necessary to emphasize increasing the decisional balance and self-efficacy.

Keywords: Fruit, Vegetable, Theoretical Model, Trend

1. Background

Consuming fruits and vegetables as part of a daily diet
can help reduce the risk of coronary heart diseases (1),
brain stroke (2), and cancer (3). Frequent consumption of
fruits and vegetables lowers the probability of renal cell
carcinoma and pre-eclampsia in women (4). Moreover,
consuming fruits and vegetables is correlated with the pre-
vention of cataract and hypertension (5). A diet enriched
with fruits and vegetables probably lowers such diseases
as depression, psychosis, and anxiety (6).

The World Health Organization (WHO) recommends a
minimum of 400 g of fruits and vegetables a day (equal
to 5 servings) to prevent chronic diseases (7). The average

consumption of fruits and vegetables worldwide is much
lower than the recommended amount by WHO. Only in the
U.S., 6.8% of people have attained the daily recommended
amount, and about 5.6% of Australians consume an ade-
quate amount of fruits and vegetables a day (8). In an inves-
tigation conducted by Nemati et al. in Iran, the consump-
tion trend and quality of fruits and vegetables were found
to be low in women at the productive age (9).

Nutritional behaviors are among multifactorial
health-related issues, which significantly affect health
(10). Promotion of healthy dietary behaviors is only possi-
ble when the factors involved are adequately recognized
through proper models of change in health behavior (11).
One such model that applies to the promotion of health
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is the transtheoretical model (12). This model consists
of four constructs: stages of change, decisional balance,
self-efficacy, and processes of change (13). The core of this
model is the stages of change and is the only construct that
has a temporal dimension. This construct is comprised
of five consecutive stages: pre-contemplation in which
one does not intend to change the behavior within the
forthcoming six months, contemplation stage in which
one considers changing the behavior within the next six
months, preparation stage in which one plans to change
the behavior in near future (usually in a month), action
stage in which incorporates certain overt activities in
his/her lifestyle to change the target behavior, and mainte-
nance stage in which one attempts to maintain the altered
behavior and take care not to return to the old habit (14).
Decisional balance is one’s cognitive evaluation of the pos-
itive and negative aspects of behavior (15). Self-efficacy is
in fact confidence in one’s own capability of following up a
particular behavior. The transtheoretical model has been
used in health-related behaviors such as doing physical
exercises (16, 17), driving behavior (18), and smoking (19).
However, few investigations have been conducted in Iran,
especially on the consumption of fruits and vegetables
based on this model (20, 21). To the best of our knowledge,
such study has not been conducted in Bandar Abbas.

2. Objectives

This study aimed to survey the relation between deci-
sional balance and self-efficacy with fruits and vegetables
consumption among a sample of women in Bandar Abbas,
in the south of Iran. This study provides a clear picture of
the consumption of fruits and vegetables in housewives,
who play an essential role in their families’ health and can
be used to design effective interventions.

3. Methods

The target population of the present study consisted of
all women who referred to the healthcare centers of Ban-
dar Abbas. The required sample size was determined with
reference to Henry et al.’s study (22) and according to the
purpose of the research. A sample of 383 subjects were se-
lected through a multiple stratified sampling method. Ini-
tially, from among eleven health centers, seven were cho-
sen randomly. Then, according to the existing population
of each center, the sample size was established. In each cen-
ter, from among all visitors, those who met the inclusion
criteria entered the study. This procedure continued un-
til the sample was completed. The inclusion criteria were:
being married, literate and willing to take part in the re-
search.

To collect the data, independent questionnaires were
used each measuring a certain variable. These question-
naires consisted of demographic variables (age, educa-
tion), stages of change of fruit and vegetable consumption,
perceived benefits, perceived barriers, and self-efficacy.
The decisional balance was estimated as the subtraction
of perceived benefits and barriers. To design the question-
naires, a review of the related literature was used along
with interviews with a number of research subjects. To de-
termine the face and content validity of the items, a panel
of experts was used, and the test-retest method was em-
ployed along with Cronbach’s alpha to establish the relia-
bility.

To determine the stages of change of consumption two
services or more fruits a day, a questionnaire was used,
which was comprised of four yes/no items. These items
explored the state or intention of consuming two services
or more fruit a day within the forthcoming one and six
months. According to the responses one made, the result
would belong to any of the pre-contemplation, contempla-
tion, preparation, action, or maintenance stages. The test-
retest method was used to check the reliability of this test.
Accordingly, the questionnaire was submitted to 18 sub-
jects two times in a 2-week interval. The correlation coef-
ficient of these two administrations was 0.71.

The perceived benefits and perceived barriers ques-
tionnaires for consumption two services or more fruits a
day each contained eight items in a Likert scale, with five
choices ranging from totally agree (score five) to totally dis-
agree (score one). The scores of all items were added up
and then divided by eight. Therefore, the perceived benefit
and perceived barrier scores of fruit consumption ranged
between one and five. Cronbach’s alpha for perceived ben-
efits and perceived barriers questionnaires were estimated
to be 0.75 and 0.85, which points to an acceptable internal
consistency.

The self-efficacy questionnaire for consumption of two
services or more fruits a day contained seven items ar-
ranged on a Likert scale. Each item consisted of five choices
ranging from too easy (five) to too hard (one). The scores of
all items were summed up and divided by seven. The self-
efficacy score for fruit consumption would, therefore, vary
between one and five. Cronbach’s alpha was estimated
to be 0.74, which indicates an acceptable internal consis-
tency.

To determine the stages of change for consuming 200
g or more vegetables a day, a specific questionnaire was
used. There were four yes/no items included, which ex-
plored one’s intention of consuming 200 g or more of veg-
etables now, within a month, and within six months. Ac-
cording to the responses, one was found to be at any of
these stages: pre-contemplation, contemplation, prepara-
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tion, action, or maintenance. Test-retest method was used
to establish the reliability of the questionnaire. The ques-
tionnaire was submitted to 18 subjects two times at the
interval of two weeks, and the internal consistency was
found to be 0.71.

The perceived benefits and perceived barriers ques-
tionnaires for consuming 200 g or more vegetables a
day each contained nine items in a Likert scale, with five
choices ranging from totally agree (score five) to totally dis-
agree (score one). The scores of all items were added up
and then divided by nine. Therefore, the perceived ben-
efits and perceived barriers scores of vegetable consump-
tion ranged between one and five. Cronbach’s alpha for
perceived benefits and perceived barriers questionnaires
were estimated to be 0.64 and 0.70, which points to an ac-
ceptable internal consistency.

The self-efficacy questionnaire for consuming 200 g or
more vegetables a day contained seven items arranged in
a Likert scale; each item consisted of five choices ranging
from too easy (five) to too hard (one). The scores of all items
were summed up and divided by seven. The self-efficacy
score would, therefore, vary between one and five. Cron-
bach’s alpha was estimated to be 0.80, which indicates an
acceptable internal consistency.

In advance to the data collection, the purpose of the
study, confidentiality of the data, and how to complete the
questionnaire were explained to the subjects. The ques-
tionnaires were then submitted to women who were will-
ing to participate in the research. They began to eval-
uate themselves based on the target questionnaire. In
case there was any ambiguity, further explanation was pro-
vided. This research was approved by the Ethics Commit-
tee of Hormozgan University of Medical Sciences (code:
HUMS.REC.1394.172).

SPSS version 19.0 was utilized for the required statisti-
cal analyses. Descriptive statistics (frequency, percentage,
mean, and standard deviation) were used to analyze the
data and due to the normality of data distribution, one-
way ANOVA was used to test how the processes involved
in changing the fruit and vegetable consumption behav-
ior and how it relates to such factors as decisional balance
and self-efficacy. In order to look into the trend of change in
decisional balance and self-efficacy for fruit and vegetable
consumption, linear trend analysis was used. The signifi-
cance level was set at below 0.05.

4. Results

The mean age of the subjects was 29.5 years (SD =
7.3), ranging from 16 to 58. The education level of 5.7%
was elementary school, 15.9% secondary school, 48.3% high

school, and 30% had a university degree. Analysis of con-
suming two services or more fruit a day in the light of
the transtheoretical model indicated that the majority of
women (58%) were at the maintenance stage and the mi-
nority (4.2%) at the contemplation stage (Table 1).

Table 1. Stages of Change of Consuming Two Services or More Fruits a Day

Stages of Change No. (%)

Precontemplation 31 (8.1)

Contemplation 16 (4.2)

Preparation 67 (17.5)

Action 47 (12.3)

Maintenance 222 (58)

Total 383 (100)

There was a statistically significant relation between
the stages of change of consuming two services or more
fruits a day and decisional balance (P < 0.05). Moreover,
along with the development from pre-contemplation to
maintenance stage, decisional balance showed to have a
linear increasing trend (P < 0.05).

There was a significant relation between the stages of
change of consuming fruits and self-efficacy (P < 0.05) (Ta-
ble 2). Accordingly, self-efficacy was found to have a sta-
tistically significant linear trend (P < 0.05). Self-efficacy
had an increasing linear trend along the stages of change.
In other words, meanwhile, the subjects were moving
from pre-contemplation towards maintenance, their self-
efficacy was also increased in a linear fashion (Figure 1).
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Figure 1. The trend of change in self-efficacy regarding fruit consumption based on
the stages of change

The majority of subjects (55.6%) were found to be at the
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Table 2. Mean (SD) of the Model Constructs and Stages of Change of Consuming Two Services or More Fruit a Day (ANOVA)

Stages of Change TTM Constructs Precontemplation Contemplation Preparation Action Maintenance F P

Decisional balance 1.58 (0.75) 1.39 (0.77) 1.67 (0.65) 1.57 (0.74) 1.86 (0.72) 3.57 < 0.007

Self-efficacy 2.63 (0.65) 2.67 (0.41) 2.62 (0.56) 2.67 (0.59) 2.97 (0.63) 6.73 < 0.001

maintenance stage of consuming 200 g or more vegetables
a day, while the minority (3.7%) were at the contemplation
stage (Table 3).

Table 3. Stages of Change of Consuming 200 g or More Vegetables a Day

Stages of Change No. (%)

Precontemplation 39 (10.2)

Contemplation 14 (3.7)

Preparation 94 (24.5)

Action 23 (6)

Maintenance 213 (55.6)

Total 383 (100)

There was a significant relation between the stages
of change of consuming 200 g or more vegetables a day
and decisional balance (Table 4, P < 0.05). Along the de-
velopmental stages, decisional balance showed to follow
an increasing linear trend (P < 0.003). In other words,
along with development from pre-contemplation to main-
tenance stage, one’s decisional balance would be linearly
increased (Figure 2).
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Figure 2. The trend of change in decisional balance regarding vegetable consump-
tion based on the stages of change

As for self-efficacy, there was a statistically significant
relation between subjects’ self-efficacy and the stages of

change of consuming vegetables (Table 4, P < 0.05). Lin-
ear trend analysis was also conducted; however, no statis-
tically significant trend was found (P > 0.07).

5. Discussion

In the present research, the majority of subjects were
found to be at the active stages (action and maintenance)
in terms of consuming two or more services of fruits. Only
29.8% were at the inactive stage (pre-contemplation, con-
templation, and preparation). In terms of consuming 200
g or more vegetables, the majority of subjects were found
to be at the active stages and only 38.4% were at the inactive
stages. In Green et al.’s (23) research, more than half of the
subjects were at the active stages. Similarly, in Van Duyn et
al.’s investigation (24), 61.9% of the subjects were at the ac-
tive stages. In another research conducted by Henry et al.
(22) more than half of the participants were found to be at
the active stages, which is a great extent consistent to the
findings of the present research. Other researchers such as
Khezeli et al. (21), or Hildebrand and Betts (25), found that
the majority of subjects were at the inactive stages of be-
havioral change towards consuming fruits and vegetables.
This finding is different from that of the present research,
which can be due to the different research populations and
their distinct socioeconomic and demographic features.

In regards to the correlation of the stages of behav-
ior change towards consuming more fruits and vegetables
and decisional balance, the result showed when one de-
veloped along the stages, the decisional balance was in-
creased in a linear fashion. Decisional balance deals with
the relative significance of the pros and cons of changing
a behavior (12). A higher decisional balance in a partic-
ular domain implies that one is more willing to change
that behavior to better. The more pros one associates
with changing a specific behavior as compared to the cons,
the more probable the behavior change (26). These find-
ings were consistent with another research conducted on
young adults (27) as well as another research by Horwath et
al. (28) , on adults. These findings abide by the underlying
principles of the transtheoretical model since increased
benefits and decreased barriers as well as the costs of con-
suming fruits and vegetables have moved one to the main-
tenance stage and led to the permanence of the behavior.
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Table 4. Mean (SD) of the Model Constructs and Consuming 200 g or More Vegetables a Day (ANOVA)

Stages of Change TTM Constructs Precontemplation Contemplation Preparation Action Maintenance F P

Decisional balance 1.45 (0.88) 1.26 (0.50) 1.56 (0.80) 1.61 (0.81) 1.85 (0.80) 4.57 < 0.001

Self-efficacy 2.31 (0.84) 2.75 (0.81) 2.46 (0.65) 2.49 (0.59) 2.74 (0.65) 5.25 < 0.001

In regards to the correlation of the stages of change
towards consuming more fruits and self-efficacy, the re-
sults showed that along with development from pre-
contemplation to maintenance, one’s self-efficacy in con-
suming fruits increased. The same result was obtained
for the consumption of vegetables, which is consistent
with the target model. Self-efficacy entails belief in one’s
capabilities of developing a certain behavior and is the
strongest predictor of health behaviors, which plays a cru-
cial role in behavior change (29, 30). In the previous lit-
erature, self-efficacy was explored as a key factor involved
in accessing and successfully maintaining the change in
the diet towards consuming fruits and vegetables (22, 23,
27, 31). In other similar investigations such as Hildebrand
and Betts (25) or Van Duyn et al. (32), subjects’ self-efficacy
was found to be increased in higher developmental stages,
which is similar to the finding of the present research. Ac-
cording to the findings reported by Shaikh et al. (33), self-
efficacy was a predictor of consuming fruits and vegeta-
bles by adults. One probable reason for this consistency
can be that the self-efficacy of those at higher stages of de-
velopment was increased to overcome the barriers to con-
suming fruits and vegetables and maintaining this behav-
ior. Similarly, their perceived benefits must have been in-
creased. These two factors could have caused them to con-
sume fruits and vegetables and stick to this behavior. Sev-
eral strategies can help increase one’s self-efficacy in fol-
lowing a certain behavior such as breaking down the com-
plicated behavior to smaller manageable units, use of role-
play and tangible roles, use of motivators, and lowering
stress related to the new behavior (29). These strategies can
be used to increase women’s self-efficacy and move them
from the initial stages of behavior change to the higher
stages.

One limitation of the present research is the inclusion
of literate women only. Therefore, the results cannot be
generalized to all women who referred to the health cen-
ters. In addition, in this study the relation between socioe-
conomic status and demographic variables with fruit and
vegetable consumption was not investigated.

5.1. Conclusions

The significant relations between decisional balance
and self-efficacy with stages of change for fruit and veg-
etable consumption indicate the significance and effect

of these constructs on changing one’s consumption of
fruits and vegetables. Therefore, in designing interven-
tions to increase the consumption of fruits and vegetables
in housewives, it is necessary to emphasize on increasing
the decisional balance and self-efficacy.
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