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Abstract
Background: The transtheoretical model is an effective theory in health promotion. In order to maximize success, this theory has
been introduced into different weight loss interventions.
Objectives: The purpose of this study was to assess the stages and processes of change, self-efficacy, and decisional balance for
weight loss among obese women attending nutrition clinics as an attempt to direct nutrition interventions.
Methods: In this descriptive study, ninety volunteered apparently healthy obese women aged 18 - 50 years with body mass index
of 30 - 40 kg/m2 attending a nutrition clinic in Ardabil city were recruited. The subjects completed the translated and validated
versions of University of Rhode Island Change Assessment, processes of change, weight efficacy lifestyle, and Decisional Balance
scales as the transtheoretical model components before any intervention. The score on each subscale was calculated by averaging
the scores obtained by all participants within each subscale. T-test was used to compare the mean total score of each scale with the
mean score of its subscales.
Results: The results showed that 46.7% of participants were in the advanced stages of weight loss. The mean score of behavioral processes was significantly lower than that of cognitive processes (2.33 ± 0.51 vs. 3.02 ± 0.45, P < 0.001). The minimum and maximum
scores of confidence to resist the desire to eat were observed in availability and physical discomfort subscales (3.62 ± 1.83 and 4.54
± 1.71, respectively). Nearly half of the subjects had lower scores than the mean total score in decisional balance.
Conclusions: It seems that the assessment of stages and tailoring of interventions based on readiness to change are essential among
obese women attending nutrition clinics. The strengthening behavioral processes, eating self-efficacy, and decisional balance for
weight loss must also be considered.
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1. Background
Although dieting has been a norm among women in
past decades (1), success in weight loss and its maintenance
are considered as major problems in obese individuals (2).
Today, in order to maximize success, a number of theories
of behavior change have been introduced into different
weight loss interventions (3). The most commonly used
individual-level theories for behavior change is the transtheoretical Model (TTM) (4).
It has been reported that the TTM is one of the most effective theories in the promotion of healthy behaviors (5,
6). This model consists of two constructs; the first is the
stages of change and the other is composed of a series of
other constructs including processes of change, decisional
balance, and self-efficacy (7) that provide how, why, and
when behavior changes (8).

The construct of stages of change is the core of the
model (7) and is the only construct that has the dimension of time (9). The five sequential sub-stages in this construct have been described by Horwath (10), including precontemplation, contemplation, preparation, action, and
maintenance. In the precontemplation stage, the person
does not want to get involved in activities in the next 6
months and has no knowledge about behavior change.
In the contemplation stage, the individual thinks about
behavior change and wants to be engaged in the next 6
months. In the preparation stage, the person is ready to
change, but does not begin to change behavior. In the action stage, the individual has been involved in behavior
change since one day to 6 months ago. A person regularly
performs a desired behavior for more than 6 months in the
maintenance stage (10).
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The construct of processes of change is composed of
two components of cognitive and behavioral processes
and includes hidden and obvious activities that people
use to move through the stages of change. The cognitive
processes focus on the individual feeling and experiences,
while the behavioral processes focus on the behavior and
its reinforcement (11). Decisional balance measures a persons’ weighing of the pros (advantages) and the cons (disadvantages) of behavior change. This construct helps explain why behavior changes (12). Self-efficacy refers to individuals’ beliefs regarding their ability to make required behavioral changes to achieve the desired goals (13, 14). Selfefficacy is more important during the beginning phase of
behavior change (15). Unlike decisional balance, which is
sensitive to the earlier stages, self-efficacy is more sensitive
to the advanced stages (12).
The transtheoretical model has been applied to reduce dietary fat and increase fruits, vegetables, dairy products, and grain consumption (16). Applying this model to
weight management programs among obese individuals
has been growing interest recently (17, 18).

2. Objectives
A minority of studies have employed the entire TTM
constructs for weight loss (7); there was not enough
knowledge available about current stage and processes of
change, self-efficacy, and decisional balance for weight loss
by employing diet alone in obese women attending nutrition clinics. Therefore, the present study was carried out
to assess the entire transtheoretical model constructs in
these women simultaneously as an attempt to direct nutrition interventions.

3. Methods
In the current study, data were originally collected as
part of a randomized clinical trial conducted at Tabriz University of Medical Sciences, investigating the effectiveness
of transtheoretical model in combination with balanced
low calorie diet for weight loss in obese women. Balanced
low calorie diet was an individualized diet with an energy
deficit of 500 calories of daily average energy intake that
was calculated from 3-day food records (2 weekdays and
1 weekend day) before any intervention for every person.
In this study, 90 volunteered obese women (age: 18 to 50
years and the body mass index: 30 to 40 kg/m2 ) were recruited from a nutrition clinic in Ardabil city, northwest of
Iran, from September to November 2012 in their first visit.
They were apparently healthy, non-pregnant, non-lactate
and non-menopause from urban areas. Participants had
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high school education or above. The subjects had not participated in any program of weight loss in the previous 6
months. The ethics committee of Tabriz University of Medical Sciences approved the study. This approval was presented to the participants. Before the participation to the
study, an informed consent form was obtained from each
subject.
Subjects’ weight and height were measured using a
balanced scale (Seca, model 224, Hamburg, Germany) in
light clothing and without shoes. All data were collected
before any intervention.
Assessing the stages of change was performed by the
University of Rhode Island Change Assessment (URICA)
Scale. This questionnaire contains 32 items. There are eight
items measuring each of the stage subscales: precontemplation, contemplation, action, and maintenance. Each
item is rated on a five-point Likert scale (1 = strong disagreement to 5 = strong agreement). Both factor analysis and
cluster analysis have supported the validity of URICA (19).
No gold standard exists for the categorization (20). Therefore, the participant was classified primarily into one of
the four stages of change based on the highest score of her
four z-transformed scale scores.
The questionnaire of processes of change (21) contains
48 items. There are four items assessing each of 12 subscales. The responses are rated on a five-point Likert scale (1
= never to 5 = always). Exploratory and confirmatory factor
analysis supported the processes of change with two correlated second-order factors representing cognitive and behavioral processes, respectively (22).
The decisional balance questionnaire (23) contains 20
items. There are 10 items assessing perceived benefits and
barriers. Individuals rated how important each item was
in their decision to participate in weight loss. Items were
rated on a 5-point Likert scale, ranging from 1 = not at all important to 5 = extremely important. A total decisional balance score is calculated by subtracting the cons score from
the pros score. The internal consistency for pros and cons
has been reported as 0.91 and 0.84, respectively (23).
The weight efficacy lifestyle (WEL) questionnaire (24)
was used to assess self-efficacy. This questionnaire contains 20 items. The participants rated their confidence
to resist eating under various situations. The questionnaire consists of five categories: availability, negative emotions, physical discomfort, positive activities, and social
pressure. Four items measure each of the self-efficacy subscales. Responses are scored using a 10-point Likert scale
from 0 = not confident to 9 = very confident.
3.1. Questionnaire’s Reliability and Validity
The URICA questionnaire’s reliability and content validity in Persian language have been reported previously
Jundishapur J Health Sci. 2017; 9(2):e42088.
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by Ghannadiasl et al. (25). This study used the Processes of change, Decisional balance, and weight efficacy
lifestyle questionnaires for the first time in Persian language. Therefore, test - retest method was used to evaluate the reliability of the translated and modified questionnaires. In our study, the original processes of change, decisional balance, and weight efficacy lifestyle questionnaires
were translated from English into Persian initially. Then,
the content validity of translated questionnaires was evaluated by bilingual experts (a registered dietitian and a clinical psychologist) who read and spoke in both Persian and
English languages. The sentences assessed as unclear or
weakly worded were rewritten by the researchers. In order to obtain a culturally equivalent instrument, the back
translation technique was used. The equivalence of Persian and English versions was ensured during the process
of back translation. The necessary modifications were performed to ensure the understandability of the questionnaire. Later, a pilot study was carried out to evaluate testretest reliability and intraclass correlation coefficient (ICC)
of the translated modified questionnaires. In this pilot
study, 10 participants with the same inclusion criteria completed questionnaires twice, once at baseline and again approximately 10 days later.
The test-retest reliability of the subscales included in
transtheoretical model constructs is presented in Table 1.
The questionnaires showed acceptable reliability and internal consistency in most cases (internal consistency >
0.7 and ICC > 0.6).
All statistical analyses were performed using SPSS16.0
software for Windows. Normality was checked using the
Kolmogorov-Smirnov test. All variables had normal distribution. Descriptive analyses were computed for each of
the subscales. Since there was not a control group for comparison, therefore the mean total score of each scale was
considered as a norm score for comparison with the mean
score of its subscales. Then, T-test was used to test the significance of the difference between the mean total score of
each scale and the score of its subscales.

4. Results
Descriptive characteristics of study subjects are presented in Table 2. The majority of participants had a
history of one or more dieting (77.8%) and were married
(72.2%). More than half of the participants were housekeeper (57.8%) and had one or more children (55.4%).
The stages of change distribution for weight loss
showed that 30.0% of subjects were in the precontemplation stage, 23.3% in the contemplation stage, 24.5% in the
action stage, and 22.2% in the maintenance stage.
Jundishapur J Health Sci. 2017; 9(2):e42088.

The comparison of the mean total score of each scale
as a norm of study with the mean score of its different
subscales is presented in Table 3. The results showed that
the mean score of precontemplation subscale was significantly lower than the mean total score of stages of change
scale (P < 0.001) whereas the mean scores of contemplation, action, and maintenance subscales were significantly
higher (P < 0.001).
In comparison with the mean total score of processes
of change scale, the mean scores of counter conditioning, interpersonal control systems, stimulus control, and
substance abuse subscales were significantly lower whilst
the mean scores of dramatic relief, environmental reevaluation, reinforcement management, self-liberation,
self-re-evaluation, and social liberation subscales were significantly higher than the mean total score of processes of
change scale. Also, the mean score of behavioral processes
was significantly lower than the mean score of cognitive
processes (Table 3).
In the present study, the mean total score of decisional
balance scale was 1.73 ± 0.73. Our findings showed that the
mean score of availability and negative emotions subscales
was significantly lower than the mean total score. While
the mean score of positive activities and physical discomfort subscales was significantly higher than the mean total
score (Table 3).

5. Discussion
The assessment of readiness to change (26), identification of change resources and barriers, and behaviors associated with weight loss (19) are essential to develop effective interventions. The transtheoretical model focuses on
the all important factors of behavior change (27). Therefore, as a recommended technique (19), the entire TTM was
used to assess these factors.
In this study, 53.3% of participants were in the early
stage of weight loss and 46.7% in the advanced stage. Besides, the mean scores of contemplation, action, and maintenance were significantly higher than the mean total
score, while the mean score of precontemplation was significantly lower than the mean total score. According to
the reported cluster analysis in different populations, this
condition forms the participation cluster. In this cluster,
individuals report involvement in changing (28). With this
assumption, only 60% of samples were in the participation
cluster. Thus, it can be concluded that 40% of participants
were not actually ready for weight loss. This may be a reason for dropping out in weight loss interventions. Attrition from treatment is one of the most important barriers to the success of behavioral weight loss interventions
3
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Table 1. Test-Retest Reliability of the Subscales of Transtheoretical Model Constructs

Test, Mean ± SD

Re-test, Mean ± SD

ICC (95% CI)

Cronbach’s α

Consciousness raising

3.30 ± 1.22

3.64 ± 1.40

0.93 (0.83 - 0.98)

0.93

Subscale
Process of change

Counter conditioning

2.37 ± 0.60

2.47 ± 0.59

0.53 (0.29 - 0.85)

0.58

Dramatic relief

3.65 ± 0.83

3.72 ± 1.15

0.86 (0.67 - 0.96)

0.88

Environmental re-evaluation

2.52 ± 0.80

2.58 ± 0.79

0.64 (0.24 - 0.90)

0.72

Helping relationships

3.27 ± 0.94

3.77 ± 0.87

0.78 (0.46 - 0.95)

0.79

Interpersonal control systems

2.53 ± 0.77

3.41 ± 1.06

0.80 (0.52 - 0.95)

0.82

Reinforcement management

3.27 ± 0.87

3.55 ± 0.86

0.63 (0.15 - 0.92)

0.65

Self-liberation

3.87 ± 0.96

4.39 ± 0.74

0.65 (0.14 - 0.91)

0.64

Self-re-evaluation

3.70 ± 1.00

3.75 ± 0.96

0.70 (0.34 - 0.92)

0.75

Social liberation

3.25 ± 0.79

3.43 ± 1.05

0.65 (0.26 - 0.91)

0.77

Stimulus control

1.90 ± 0.78

3.13 ± 1.03

0.71 (0.34 - 0.92)

0.74

Substance abuse

1.60 ± 1.31

1.14 ± 0.33

0.90 (0.77 - 0.97)

0.91

Decisional Balance
Pros

4.09 ± 0.93

4.12 ± 0.93

0.93 (0.85 - 0.98)

0.95

Cons

2.40 ± 0.75

1.95 ± 0.49

0.74 (0.47 - 0.92)

0.78

Positive activities

4.75 ± 1.44

6.82 ± 1.48

0.56 (0.08 - 0.86)

0.61

Physical discomfort

5.65 ± 2.12

6.72 ± 1.65

0.80 (0.55 - 0.94)

0.81

Social pressure

4.30 ± 2.04

5.05 ± 1.72

0.82 (0.60 - 0.95)

0.85

Availability

3.55 ± 1.27

3.42 ± 1.14

0.53 (0.22 - 0.86)

0.57

Negative emotions

3.67 ± 3.16

5.65 ± 2.36

0.91 (0.79 - 0.97)

0.93

Self-efficacy

Table 2. Descriptive Characteristics of the Participants (N = 90)

Variable
Age, y

27.71 ± 7.21

Height, cm

159.65 ± 6.27

Weight, kg

85.05 ± 11.72

BMI, kg/m2

33.25 ± 3.02

(29). Attrition rate has been reported between 30% - 60 %
in long-term weight loss interventions (30).
The processes of change are independent variables
used to move from one stage to another (27). The processes can be potent predictors of behavior change in interventions (7). The mean scores of substance abuse, stimulus control, counter conditioning, and interpersonal control systems subscales were significantly lower than the
mean total score. All of the above processes relate to behavior (27). In a previous study carried out by Suris et al.
(30), the Mexican American women who were enrolled in
4

Mean ± SD

a behavioral weight loss program showed similar results.
Not participation in any program of weight loss as a criterion for inclusion in this study may result in lower mean
score of substance abuse subscale. In addition, more than
half of the study subjects were in the precontemplation
and contemplation stages. Generally, the use of cognitive
processes is higher than the use of behavioral processes
in these stages (31). This could be another reason for low
scores in behavioral processes subscale. Because of diversity of stages in the obese women, we require using cognitive and behavioral processes in the obese attending nu-
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Table 3. The Comparison of the Mean Total Score of Each Construct With the Score of Its Subscalesa

Construct

Mean (SD)

P Value (In Comparison With Mean Total Score)

Stages of change
Total score

3.27 (0.30)

Precontemplation

1.96 (0.54)

< 0.001

Contemplation

3.89 (0.41)

< 0.001

Action

3.65 (0.36)

< 0.001

Maintenance

3.60 (0.50)

< 0.001

Processes of change
Total score

2.62 (0.44)

Cognitive processes

3.02 (0.45)

< 0.001

Consciousness raising

2.69 (0.79)

0.43

Dramatic relief

3.49 (0.54)

< 0.001

Environmental re-evaluation

2.70 (0.63)

0.03

Self-re-evaluation

3.21 (0.58)

< 0.001

Social liberation

2.98 (0.62)

< 0.001

Behavioral processes

2.33 (0.51)

< 0.001

Counter conditioning

2.19 (0.63)

< 0.001

Helping relationships

2.47 (0.96)

0.07

Interpersonal control systems

2.31 (0.78)

< 0.001

Reinforcement management

2.91 (0.78)

< 0.001

Self-liberation

2.98 (0.62)

< 0.001

Stimulus control

1.83 (0.78)

< 0.001

Substance abuse

1.27 (0.71)

< 0.001

Decisional balance
Total score

1.73 (0.73)

Pros

3.88 (0.54)

< 0.001

Cons

2.14 (0.64)

0.003

Self-efficacy

a

Total score

4.16 (1.62)

Positive activities

4.39 (1.86)

0.03

Physical discomfort

4.54 (1.71)

< 0.001

Social pressure

4.34 (1.86)

0.12

Availability

3.62 (1.83)

< 0.001

Negative emotions

3.91 (2.21)

0.04

Total decisional balance score = Pros score - Cons score.

trition clinics. Emphasized processes of change based on
the stages of change are presented by Pochaska and Velicer
(32).
Common facilitators and barriers about behavior
change and attitudes toward these factors can be assessed
by the decisional balance (23). In previous studies, the posiJundishapur J Health Sci. 2017; 9(2):e42088.

tive association of decisional balance with stages of change
for weight loss (23) and dietary fat decrease and fruit, vegetable, and milk consumption increase (7) has been reported. Nearly half of the subjects had low scores than the
mean total score for decisional balance. This indicated that
despite the interest in weight loss, some of the participants
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had low motivation to change for weight loss. The pros are
particularly useful when intervention is performed in the
earlier stages of change (33). Previous findings have suggested that obese women would need to perceive higher
pros than cons prior to taking intervention (9, 34).
The importance of self-efficacy in weight control behaviors (35) and its change during treatment has been reported previously (14). The self-efficacy is predictive of
weight loss (9). A lack of self-control has been identified
as a barrier in a sample of obese, treatment-seeking adults
(36). The self-efficacy questionnaire can be used as a tool to
determine the strengths and weaknesses of participants in
weight loss programs (37).
The mean total score of self-efficacy was lower in our
study than a similar study conducted on obese women (37).
In this study, the majority of women reported a history
of one or more dieting for weight loss. Researchers have
proposed that dieting and weight cycling will lower eating
self- efficacy (38). Hence, increasing self-efficacy can help
women better lose their weight.
In this study, the minimum confidence to resist the desire to eat was observed in the availability and negative
emotions subscales. These results are consistent with the
results of previous studies among the obese women (13, 37,
39). The availability of food subscale from the WEL questionnaire has been reported as the strongest and most consistent predictor of weight loss in overweight and obese
postmenopausal women (39). In addition, the obese experience more negative emotions (40, 41) and tend to increase food intake in these situations (42). In general, negative emotions can predict poor treatment outcomes, particularly in obese women (40).
This study had some limitations. A bigger sample size
needs to be used to produce more reliable results. Including obese women from different body mass indices or locations would help identify the effect of different values of
body mass index and locations on the outcomes. Also, including demographic data would be helpful to see if the
findings had any correlation with the demographic data
of the participants. In conclusion, it seems that the application of the entire transtheoretical model may be beneficial for the development of effective dietary interventions.
Based on the results of the present study, obese women
attending nutrition clinics vary in readiness for weight
loss. Therefore, the assessment of readiness to change
is essential for tailoring of interventions based on assessment results. For effective interventions, strengthening
behavioural processes, eating self-efficacy especially in the
availability and negative emotions subscales and the pros
of weight loss must be considered in counselling. It seems
that due to the long length of time for implementation
of the entire TTM in clinical settings, further studies are
6

needed to short the model constructs using the highest
loading items for each construct.
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