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Abstract
Introduction: The World Health Organization recommended consuming at least 5 servings of fruits and
vegetables (FV) per day in order to reduce the risk of non-communicable diseases (NCDs). The purpose of this
study is to determine the influential factors related to intake of FV among adults in Kermanshah city based on
Transtheoritical Model.
Material and Methods: This is a cross-sectional study which is conducted in Kermanshah city. Participants
(n=1230) are selected by multi stage sampling; 30-50 year olds people covered by health centers. In order to
collect data, we used a TTM-based questionnaire. The results are analyzed using SPSS-16 and Lisrel 8, with P<
0.05 as statistically significant level.
Results: The mean age of the participants is 37.75 and 65% of them are women .The mean score of knowledge
is 2.4; that is, 80% of men and 78% of women in this study are in poor knowledge about FV consumption. In
case of fruit and vegetable consumption behavior, 50% and 61% of participants are in
pre-contemplation/contemplation stage, respectively. The average number of fruit servings is 1.42 and the
average number of vegetable servings is 0.99 per day. Also, ANOVA test results showed a significant correlation
between constructs of TTM and stages of change so that individuals' progress through stages of change from
pre-contemplation to maintenance added on the scores of self-efficiency, processes of change, and decisional
balance.
Conclusion: This study indicated that, TTM constructs such as self-efficacy, processes of change, and decisional
balance are good predictors for FV consumption.
Keywords: adult, fruit, Kermanshah, required assessment, study, TTM, vegetable
1. Introduction
Previous studies indicated that consumption of Fruit and Vegetable (FV) was effective in reducing
non-communicable diseases, such as cardiovascular diseases, diabetes, hypertension and cancer (Bazzano, 2006;
Boeing et al., 2012; Dauchet & Dallongeville, 2008; DiBello et al., 2008; Dosil-Díaz, Ruano-Ravina,
Gestal-Otero, & Barros-Dios, 2008; Moore et al., 2005). Also, it can prevent adult obesity (Alinia, Hels, &
Tetens, 2009; Ledoux, Hingle, & Baranowski, 2011).The World Health Organization (WHO) recommended
eating at least 400 grams or 5 servings of FV (2 servings of fruits and 3 servings of vegetables) per day to reduce
the risk of non-communicable diseases (NCDs) (Who & Consultation, 2003). However, according to existing
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literature, Iranian each fruits and vegetables level much less than this (Esteghamati et al., 2009). An effective
strategy to increase FV consumption level is educational intervention based on appropriate theories of behavior
change since these theories provide useful information about the variables that affect the behavior(Contento,
2008; Goodson, 2010; Schuster, 2011). These theories are good guides for changing behavior by proposing
constructs that can predict behavior and methods to change the behavior such as FV consumption (Baranowski,
2011; Hussein, 2011). One of the most common model of behavior change is the Trans-Theoretical Model (TTM)
developed by Prochaska and Diclemente in 1980’s (Prochaska & DiClemente, 1986). TTM has four main
constructs including: stages of change, processes of change, decisional balance, and self-efficacy. Stages of
change is the main construct which include: (1) pre contemplation; when an individual does not feel the need for
change (2) contemplation; when an individual is thinking about behavior change (3) preparation; when an
individual decides to change or not (4) action; when an individual takes the steps to change (5) maintenance;
when an individual tries to keep on behavior change, and (6) relapse; when an individual returns to the previous
model of behavior. The TTM processes of change are divided to 2 categories: cognitive process and behavioral
process that describe the activities used to continue through the stages of change (Glanz, Rimer, & Viswanath,
2008). Other constructs of TTM are decisional balance, and self-efficacy. Decisional balance refers to an
individual’s relative weighing of pros and cons (Prochaska, 1994) while self-efficacy is a indicates individuals’
belief in their ability to do certain things and take control over challenging demands (Bandura, 2006). Previous
studies proved that interventions based on TTM are effective in increasing FV consumption (Alexander et al.,
2010; Di Noia & Prochaska, 2010; Diep, Chen, Davies, Baranowski, & Baranowski, 2014; Horwath, Nigg, Motl,
Wong, & Dishman, 2010; Salehi, Mohammad, & Montazeri, 2011). The purpose of this study is to determine the
influential factors related to FV intake among adults in Kermanshah (a province in Iran) based on TTM. The
current research is based on the results of another study carried out in Kermanshah to examine the average FV
consumption level for cardiovascular patients per day which proved to be very low among this age group
(fruits=0.28 unit per day and vegetables=0.12 unit per day).
2. Materials and Methods
This is a cross-sectional study that is conducted in Kermanshah. Participants (n=1230) are selected by multi
stage sampling between January and May 2015. The inclusion criteria are 30-50 year olds people covered by
health centers in Kermanshah and with no type of non-communicable diseases. Exclusion criteria are pregnant
women and those who were unwilling to participate in this research. This study is approved by the Human
Subject Review Board of Hamadan and Kermanshah Universities of Medical Sciences. After explaining the
purpose of study, verbal consent was taken from participants. In order to collect data, we used a TTM-based
questionnaire. To examine validity and reliability of the questionnaire, a panel of experts (Health education and
promotion specialists, nutritionist and cardiologist), alpha Cronbach, and Structural Equation Modeling (SEM)
methods are employed. It was found that the questionnaire has good reliability and validity. It consists of 4 parts:
7 questions to measure demographic charachtristics and 4 questions to measure FV consumption. Participants
were supposed to answer some question asked about the average number of days per week that they consume
fruits and vegetables and the amount of fruits and vegetables that they consume in each day. The behavior
scores are calculated by multiplying the numbers of above questions and divided by the minimum desired
amount of fruits (2 servings) and vegetables (3 servings) per day. The obtained number indicates average
intake of fruits and vegetables per day, for each person. Ten questions are devised to measure participants’
knowledge. Minimum and maximum scores of the participants’ knowledge were 0 and 10, respectively. The
internal consistency assessed in a pilot test was α=0.83. In order to assess processes of change, participant were
asked to respond to 38 phrases based on a 5-point Likert scale, from 0 (never) to 4 (always), and α=0.95.
Decisional balance assessed pros and cons of FV consumption by 8 questions and using a 5 point Likert scale,
from 0 (totally disagree) to 4 (totally agree), and α=0.78. Self-efficacy is assessed by 6 items based on a 5 point
Likert scale, from 0 (I'm quite disappointed) to 4 (I'm pretty sure), and α=0.92. Also, participant's anthropometric
indicators such as Body Mass Index (BMI) and Waist circumference to Hip Ratio (WHR) are measured.
Considering BMI≥25 for all participants, those women and men with WHR>0.8 and WHR>0.9, respectively,
were regarded as participants with inappropriate or risky index (Hadaegh et al., 2009). Descriptive statistics,
including mean and standard deviation and frequencies, were presented in tables. In order to analyze other
variables, t-test, ANOVA, chi square (Exact Fisher), Pearson and spearman coefficient test are employed. The
results are analyzed using SPSS 16, Lisrel 8(for assessing reliability), considering P<0.05 as statistically
significant level.
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3. Results
The mean age (SD) of the participants is 37.75(6) and 65% of them are women (n=803). With regard to gender,
there is statistically significant difference between men and women in all of demographic characteristics, except
age. The characteristics of participants are shown in Table 1. The mean score (SD) of knowledge of participants
was 2.4 (2.39); that is, 80% of men (344subjects) and 78% of women (627 subjects) had poor knowledge about
FV consumption. There were no significant difference between men and women in terms of knowledge score.
Considering anthropometric indices, 61.2% of participants had BMI≥25and 52% had inappropriate WHR.
Inappropriate WHR of women was higher than men and thus there was a significant difference between the two
groups.
Table 2 indicates gender based information about stages of change and the habit of separating fruits and
vegetables. In case of fruit consumption, majority of participants are in contemplation stage (40%), followed by
maintenance (30%) and preparation (15%). Among women, 41% are in the contemplation stage, 32% are in the
maintenance stage, and 12.5% are in preparation stage. Of all male participants, 38% are in the contemplation
stage, 28% are in the maintenance stage, and 19% are in preparation stage indicating statistically significant
difference between men and women in distribution of these stage (χ2=0.023, P>0.05). With regard to vegetable
consumption, the majority of participants are in the contemplation stage (50%), followed by preparation (21%)
and maintenance (15%). Of all women, 51% are in the contemplation stage, 19% are in the preparation stage and
16% are in maintenance stage. Among male participants, 48.5% are in the contemplation stage, 25% are in
preparation stage, and 12.5% are in maintenance stage, and there is no significant difference between men and
women in distribution of stages of change (χ2=0.061, P>0.05). Based on WHO recommendations, in order to
prevent non-communicable diseases, everyone should consume at least 2 servings of fruits and 3 servings of
vegetables each day. Table 3 shows the average servings of FV consumption of adults per day divided by the
stages of change and gender. The lowest and highest rate of FV consumption seems to be in pre-contemplation
stage and maintenance stage, respectively. Based on χ2 test, there is no statistically significant difference between
men and women; however, based on ANOVA test results, there is significant difference between the stages of
change of men and women. According to Table 4, research findings indicate significant difference between men
and women in some constructs of process of changes, such as dramatic relief, environment re-evaluation, helping
relationship, and self-liberation. The scores of TTM variables for all stages of change are shown in Table 5.
Based on ANOVA test, there is a significant difference between the stages of change of men and women with
respect to all variables.
Table 6 indicates correlation between FV consumption, BMI, and WHR. The results suggest that, there is an
inverse relationship between FV consumption and body mass index. There is also a direct correlation between
FV consumption and WHR.
Table 1. Demographic characteristics, level of knowledge about FV consumption and anthropometric indices of
participants
Variable
Age(Mean ±SD)
Educational Status
Graduate
Bachelor
Middle
Illiterate and Elementary
Occupational Status
Employed
Unemployed and Retired
Housewife
Annual household incomes
Under 170$
170-330$
330-660$
Up660$
Marital Status

Overall(n=1230)
37.75( ± 6)
N (%)
76(6)
349(29)
335(27)
470(38)

Male(n=427)
37.9( ± 6.2)
N (%)
40(9)
134(31)
141(33)
112(27)

623(50)
12(1)
595(49)

416(97)
11(3)
0(0)

209(17)
860(70)
140(11)
21(8)

54(13)
315(74)
52(12)
6(1)
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Female(n=803)
P value
37.6( ± 5.8)
0.508a
N (%)
<0.001b
36(4)
215(27)
194(24)
358(45)
<0.001b
207(26)
0(0)
596(74)
0.047b
155(19)
545(68)
88(11)
15(2)
<0.001b

www.ccsenet.org/gjhs

Global Journal of Health Science

Married
Single
Number of children
0
1
2
Above 3
Knowledge status
Poor
Relatively favorable
Good
BMI>=25
Inappropriate WHR

1089(88.5)
141(11.5)

371(87)
56(13)

Vol. 8, No. 10; 2016
718(90)
85(10)
<0.001b

184(15)
355(29)
411(33)
280(23)

94(22)
139(32.5)
129(30.5)
65(15)

90(11)
216(27)
282(35)
215(27)
0.453a

971(79)
179(14.5)
80(6.5)
758(61.6)
642(52)

344(80)
51(12)
32(8)
266(62.2)
162(38)

627(78)
128(16)
48(6)
492(61.2)
480(60)

0.594a
<0.001a

a: P value is obtained using independent samples T-Test
b: P values are obtained using Chi-Square test
Table 2. Comparison of the stages of change in Fruit and Vegetable consumption behavior based on sex
Men
(n=427)
N (%)
40(9)
48(11)
162(38)
207(48.5)
80(19)
107(25)
26(6)
12(3)
119(28)
53(12.5)

Stages of change
Fruit
vegetable
Fruit
vegetables
Fruit
vegetables
Fruit
vegetables
Fruit
vegetables
0.023
0.061

Pre contemplation
Contemplation
Preparation
Action
Maintenance
Chi-square( Fruit )
Chi-square (Vegetable)

Women
(n=803)
N (%)
83(10)
89(11)
326(41)
407(51)
100(12.5)
149(19)
36(4.5)
28(3)
258(32)
130(16)

Total
(n=1230)
N (%)
123(10)
137(11)
488(40)
614(50)
180(15)
256(21)
62(5)
40(3)
377(30)
183(15)

Table 3. The average servings of fruit and vegetable consumption per day in adults based on the stages of change
and sex
Stages of change
Pre contemplation
Contemplation
Preparation
Action
Maintenance
Total

Fruit
Vegetable
Fruit
Vegetable
Fruit
Vegetable
Fruit
Vegetable
Fruit
Vegetable
Fruit
Vegetable

ANOVA Analysis(Fruit)
ANOVA Analysis(Vegetable)

Men (n=427)
Mean( ± SD)
0.78( ± 0.63)
0.35( ± 0.45)
1.03( ± 0.63)
0.62( ± 0.48)
1.03( ± 0.65)
0.62( ± 0.45)
2.2( ± 0.86)
1.80( ± 1.21)
2.3( ± 0.76)
2.56( ± 0.96)
1.45( ± 0.93)
0.86( ± 0.89)
<0.001
<0.001

Women (n=803)
Mean( ± SD)
0.59( ± 0.56)
0.51( ± 0.45)
0.83( ± 0.58)
0.64( ± 0.57)
1.4( ± 0.73)
0.74( ± 0.47)
2.07( ± 0.64)
2.37( ± 1.17)
2.4( ± 0.78)
2.45( ± 1.04)
1.4( ± 1.01)
1( ± 0.98)
<0.001
<0.001

P value is obtained using independent samples T-Test.
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Total (n=1230)
Mean( ± SD)
0.65( ± 0.59)
0.45( ± 0.45)
0.9( ± 0.6)
0.63( ± 0.54)
1.03( ± 0.63)
0.69( ± 0.46)
2.12( ± 0.74)
2.2( ± 1.19)
2.41( ± 0.78)
2.48( ± 1.02)
1.42( ± 0.99)
0.99( ± 0.95)
<0.001
<0.001

P value
0.619
0.296
0.035
0.153
0.919
0.193
0.203
0.333
0.241
0.884
0.386
0.022
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Table 4. Comparison of the processes of change in fruit and vegetable consumption behavior based on sex
processes of change
Cognitive process

raising consciousness
dramatic relief
Environment
re-evaluation
self-evaluation
social liberation

Behavioral process

reinforcement management
helping relationships
self-liberation
stimulus control
counter conditioning

Fruit
vegetable
Fruit
vegetable
Fruit
vegetable
Fruit
vegetable
Fruit
vegetable
Fruit
vegetable
Fruit
vegetable
Fruit
vegetable
Fruit
vegetable
Fruit
vegetable

men
(n=427)
Mean( ± SD)
1.83( ± 1.23)
1.82( ± 1.22)
2.18( ± 1.16)
2.23( ± 1.13)
2.35( ± 1.06)
2.38( ± 1.04)
2.85 ( ± 1.07)
2.82 ( ± 1.06)
1.99 ( ± 1.2)
2.01( ± 1.18)
2.56( ± 1.03)
2.51( ± 0.99)
1.73( ± 1)
1.75( ± 0.98)
2.50( ± 1.20)
2.25( ± 1.08)
1.98( ± 1.33)
1.99( ± 1.19)
1.94( ± 1.21)
1.72( ± 1.21)

women
(n=803)
Mean( ± SD)
1.87( ± 1.28)
1.91( ± 1.29)
2.48( ± 1.31)
2.48( ± 1.16)
2.49( ± 1.14)
2.52( ± 1.12)
2.58( ± 1.12)
2.36( ± 1.18)
2.01( ± 1.26)
2.02( ± 1.25)
2.65( ± 1.02)
2.64( ± 1.01)
1.86( ± 1.11)
1.87( ± 1.11)
2.96( ± 1.09)
2.94( ± 1.08)
2.14( ± 1.23)
2.20( ± 1.19)
1.98( ± 1.17)
1.91( ± 1.18)

Total
(n=1230)
Mean( ± SD)
1.86( ± 1.27)
1.88( ± 1.27)
2.37( ± 1.26)
2.40( ± 1.16)
2.44( ± 1.12)
2.47( ± 1.1)
2.92( ± 1.08)
2.9( ± 1.08)
2 ( ± 1.24)
2 ( ± 1.22)
2.62( ± 1.02)
2.59( ± 1.01)
1.81( ± 1.07)
1.83( ± 1.07)
2.55( ± 1.23)
2.32( ± 1.15)
2.08( ± 1.27)
2.13( ± 1.19)
1.96( ± 1.18)
1.84( ± 1.19)

P value
0.344
0.159
0.004*
0.003*
0.007*
0.025*
0.091
0.101
0.276
0.066
0.839
0.112
0.082
0.028*
0.001*
0.015
0.010
0.007*
0.378
0.012

P value was obtained using independent samples T-Test.
Table 5. Comparison of the constructs of TTM in Fruit and vegetable consumption based on stages of change
TTM Constructs
stages of change
Pre
contemplation
Contemplation
Preparation
Action
Maintenance
ANOVA
Analysis

Fruit
vegetable
Fruit
vegetable
Fruit
vegetable
Fruit
vegetable
Fruit
vegetable
Fruit
vegetable

Cognitive*
processes

Behavioral*
processes

Mean( ± SD)
8.56( ± 4.01)
8.98( ± 3.87)
11.16( ± 3.63)
11.51( ± 3.66)
12.32( ± 3.32)
12.25( ± 3.57)
11.36( ± 3.980
12.02( ± 3.71)
12.9( ± 3.60)
13.39( ± 3.26)
<0.001
<0.001

Mean( ± SD)
7.54( ± 3.79)
7.70( ± 3.60)
10.2( ± 3.80)
10.33( ± 3.84)
11.08( ± 3.54)
11.28( ± 3.74)
11.56( ± 3.81)
12.44( ± 3.19)
13.1( ± 3.45)
13.12( ± 3.43)
<0.001
<0.001

Decisional*
balance
scale(Pros)
Mean( ± SD)
10.07( ± 2.43)
10.20( ± 2.58)
10.75( ± 1.86)
10.67( ± 1.98)
10.73( ± 2.12)
10.79( ± 2.05)
10.23( ± 1.88)
11.10( ± 1.82)
11( ± 2.09)
11.24( ± 1.67)
0.001
<0.001

Decisional
balance*
scale(Cons)
Mean( ± SD)
7.19( ± 3.71)
7.31( ± 3.84)
7.80( ± 3.80)
7.96( ± 3.83)
7.83( ± 3.78)
7.82( ± 3.89)
7.74( ± 4.01)
8.62( ± 3.79)
8.5( ± 3.92)
8.75( ± 3.82)
0.003
0.012

Self-efficacy
scale*
Mean( ± SD)
7.19( ± 2.96)
7.11( ± 3.06)
8.33( ± 3)
8.46( ± 2.74)
8.81( ± 2.72)
8.86( ± 2.73)
9.75( ± 2.40)
10.57( ± 1.78)
10.48( ± 2.03)
10.46( ± 2.08)
<0.001
<0.001

*: The positive and significant correlation with stages of change by spearman's correlation. Correlation is
significant at the 0.01 level.
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Table 6. Correlation between the average fruit and vegetable consumption per and anthropometric indices
BMI
-0.034*
-0.082*

The average fruit consumption per
The average vegetable consumption per

WHR
0.004*
0.035*

BMI: body mass index; WHR: waist circumference to hip ratio; *: Pearson's Correlation.
4. Discussion
The current study is carried out aimed at determining the influential factors related to FV intake among adults in
Kermanshah. It is a case study examining designing educational interventions to increase FV intake level among
adults living in Kermanshah, based on TTM. In fact, we are to find the factors influencing FV intake level in
adults. Determining status of healthy diet of individuals can reflect their thinking trend and performance, pretty
well. We use the information to design intervening programs to improve FV consumption in adults. TTM-based
educational intervening programs can effectively increase FV intake level (Greene et al., 2008). According to
existing literature, interventions that are based on stages of change can encourage individuals in
pre-contemplation, contemplation, and preparation to action/maintenance stages (Johnson et al., 2008). In this
study, we assessed knowledge, attitude (based on TTM constructs), and behavior of participants, about fruits and
vegetables, separately. Only 6% of participants had good knowledge about FV consumption and the majority of
them had no enough information about benefits of FV consumption, how to use FV, and how much FV has to be
used per day. Accordingly, the first step in designing an intervening program is providing basic information in
order to increase awareness about the consumption of fruit and vegetable. In case of fruits consumption, 50% of
participants were in pre-contemplation/contemplation stages and, in case of vegetables consumption, 61% of
participants were in pre-contemplation/contemplation stages. Then, the second step in designing an intervening
program should be interventions to create and improve self-efficacy and to make them believe in the possibility
of consumption of fruit and vegetable. Using self-evaluation process may help facilitating the entry of
contemplation in preparation stage. Based on the obtained information, the average number of fruit servings was
1.42(±0.99) and the average number of vegetable servings was 0.99 ( ± 0.95), per day, which is less than what
WHO recommends. After going through the five stages of change, consumption level of FV increased
significantly. Some studies support these findings (Mao et al., 2012; Rapley & Coulson, 2005). Thus, use of
TTM stages can increase FV consumption. There are significant differences between men and women in some
constructs of process of change (Table 4). These findings indicate that women are more concerned about healthy
food and they tend to grow more favorable attitude toward increasing FV intake. Ta ML, VanEenwyk J study
confirms these findings (Ta, VanEenwyk, & Bensley, 2012). According to Table 5, there is a significant
correlation between stages and processes of change (cognitive and behavioral processes), decisional balance
(pros and cons), and self-efficacy. These findings are in line with the study carried out by Chenjia Mao's (Mao et
al., 2012). It shows that TTM is an appropriate model that predicts FV consumption influence which is consistent
with the results of other similar studies (Shirazi et al., 2007). This study showed that, self-efficacy improves as
the individual goes through the 5 stages of change, from pre-contemplation to maintenance. Self- efficacy was a
strong predictor for nutrition-related behavior. Other similar studies confirm these findings (Dumith, Gigante, &
Domingues, 2007; Hall, Chai, & Albrecht, 2016; Lee, 2004; Tung, Gillett, & Pattillo, 2005; Wakui, Shimomitsu,
Odagiri, & Inoue, 2002). According to Table 6, there is a negative correlation between FV consumption and BMI.
So, inadequate intake of fruit and vegetable can lead to weight gain and obesity, but there is no negative
correlation between FV consumption and WHR. It shows that, other factors can also be effective in abdominal
obesity. The results obtained in this study with regard to WHR index is in line with Lígia Cardoso dos Reis's
study (Reis, Correia, & Mizutani, 2014) while this is contrary to reports of WHO (Who & Consultation, 2003).
This study showed that, according to the participant's situation, health education and promotion interventions are
necessary to increase FV intake awareness and to prevent NCDs. Undoubtedly, raising conciseness can
increase consumption of fruit and vegetables. Added to this, some measures have to be carried out with regard
to the stages of change to overcome barriers and to move forward to later stages of change. An important point is
that, strategies of behavior change are related to the amount of daily serving of FV (Zabinski et al., 2006).
However, the interventions should target particular stages of change. For example, for individuals in the
pre-contemplation stage, it is necessary to raise awareness about hazards of low FV intake and the important role
of these two nutrients in reducing the risk of NCDs. Also, cognitive and behavioral processes of change, such as
dramatic relief, raising conciseness, social liberation and etc, can facilitate individuals entry to the contemplation
stage. Individuals in the contemplation stage should be encouraged to enter preparation stage; therefore, some
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strategies should be applied, including: self-efficacy development and reinforcement, self-liberation, and
self-reevaluation. Interventions for people in the preparation stage must focus on creating supportive
environments, such as: counter conditioning, reinforcement management, stimulus control, and helping relations.
Individuals in action stage have to keep on with behavior change. Recommendations regarding strengthening
change, decreasing perceived barriers, increasing perceived benefits, and controlling stimulus can be effective
for stabilization of behavior change. Finally, adults in the maintenance stage can encourage others through social
networking to have adequate FV intake. Certainly, increased consumption of fruits and vegetables can reduce
consumption of fatty foods and fast food and risk of cardiovascular diseases, in the future. Some studies in the
literature confirm these findings (Goldstein, 2009; Morgenstern et al., 2009; Wang, Cubbin, Ahn, & Winkleby,
2008). The present study carried out to assess adult's need to improve FV consumption. In Kermanshah, FV
consumption is much lower than other provinces of Iran (Esteghamati et al., 2009). Results obtained from this
research show that TTM is an appropriate behavior change model for increasing FV consumption. What is more,
the relation between processes of change (cognitive and behavioral processes), self-efficacy, decisional balance,
and stages of change, can be a good guide for designing effective interventions to increase fruit and vegetable
consumption. One of the limitations of this research is that the required data are collected based on self-report,
thus it is possible that the participants underestimate or overestimate their FV consumption level. However,
considering the sample size of this study, these errors can be minimized. Another limitation was large number of
questions in questionnaire; to overcome this limitation, interviewers should complete the questionnaire in two
sessions.
5. Conclusion
The results of this study showed that, participants had poor knowledge of FV consumption. The majority of
participants were overweight or obese and most of them were found in contemplation stage. Their FV
consumption level was lower than WHO’s recommended level. Research findings indicated a correlation
between self-efficacy, processes of change and decisional balance with stages of change. Also, there was a
correlation between overweighting, obesity, and FV consumption leading to lower FV intake among obese and
overweight participants. Two main factors that may affect FV consumption were found to be knowledge and
self-efficacy.
This study indicated that, according to the participant's situation, health education and promoting interventions
are necessary to increase awareness about FV intake and to prevent of NCDs. Undoubtedly,increase the
knowledge of participants can increase consumption of fruit and vegetables. Along with it, activities should
be carried out in line with the stages of change to overcome barriers and to move on from one stages of change
to the other.
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