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Abstract

Background: Self-efficacy plays an important role in successful weight loss behaviors and weight loss.
Objectives: The aim of the study was to compare the effects of a balanced low-calorie diet with or without nutrition education on
eating self-efficacy and weight loss among obese women.
Methods: In a randomized clinical trial, a sample of 90 apparently healthy obese women was recruited from the nutrition clinic
and randomly assigned to receive a balanced low-calorie diet with or without nutrition education. The anthropometric measures
and weight efficacy lifestyle questionnaire were completed at baseline, 3, and 6 months after the intervention.
Results: The participants demonstrated a significant weight loss and improvement in total self-efficacy score in both the interven-
tion groups (the time effect: F = 12.64, df = 2, P < 0.001, F = 22.57, df = 2, P < 0.001, respectively). No significant difference was observed
in the social pressure subscale between the two groups after the intervention (the time× intervention effect: F = 2.80, P > 0.05). The
results showed that nutrition education could be more effective in the increase of self-efficacy, especially in the first 3 months in
comparison with the second 3 months (1.01 ± 0.38 vs. 0.29 ± 0.17, P = 0.005).
Conclusions: The findings support the use of nutrition education for improvement of self-efficacy subscales among obese women
attending nutrition clinics for weight loss.
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1. Background

Obesity is a serious public health problem that has in-
creased to the point of representing a worldwide epidemic
such that in 2015, approximately 700 million people were
considered obese (1). The use of weight loss dieting has
been overemphasized as the first modality to treat obe-
sity (2). A deficit of 500 to 1000 calories/day has been pre-
scribed as an integral part of a weight-loss program aiming
at achieving a safe rate of weight loss (3).

Self-efficacy is an integrative framework that has been
proven useful in a variety of treatment contexts (4). In
terms of weight loss, self-efficacy refers to a person’s belief
in his/her ability to adhere to dietary recommendations
(5). It has been reported that self-efficacy plays an impor-
tant role in successful weight loss behaviors, weight loss,
and maintenance (6-8). The persons with high efficacy ex-
pectations will engage in important behaviors related to
losing weight and persist in the face of weight loss barriers
(9). On the other hand, changes in eating self-efficacy have
appeared to be an even stronger predictor during treat-
ment than at baseline (4, 10, 11).

Nutrition education intervention is an instructional
method of healthy eating promotion aiming at facilitating
the voluntary adoption of nutrition-related behaviors ben-
eficial to health (12). It has been reported that nutrition ed-
ucation is significantly associated with changes in the mea-
sures of self-efficacy (13, 14).

2. Objectives

The aim of the current study was to compare the effects
of a balanced low-calorie diet with or without nutrition ed-
ucation in an individual format on eating self-efficacy and
its subscales changes and weight loss in short (3 months)
and medium term (6 months).

3. Methods

The target sample size of 60 subjects (30 in each group)
was calculated for the study by considering type error (α =
0.05), type error (β = 0.1), mean and standard deviation in
a previous study (15) and using the formula of
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Finally, given an anticipated dropout rate of 30%, en-
rollment target was set for 90 subjects. In this random-
ized clinical trial, ninety volunteer obese women were
recruited from the nutrition clinic in Ardabil city. The
participants were apparently healthy, non-pregnant, non-
lactating, and non-menopausal obese women, aged 18 - 50
years, and body mass index ranged from 30 to 40 kg/m2.
They had no participation in weight loss programs in the
previous 6 months.

Written information, including the purpose of the
study and confidentiality of personal information, was
given to each participant. The written informed consent
form was obtained from the subjects. The protocol of the
study was approved by the ethics committee of Tabriz Uni-
versity of Medical Sciences and registered in the registra-
tion center for clinical trials in Iran with the registration
code IRCT201110181197N12.

Participants’ weight, height, and waist circumference
were measured using a balanced scale. The body mass
index was calculated as weight (kg) divided by squared
height (m2) of each participant. The anthropometric mea-
surement was done at baseline, 3, and 6 months after the
intervention.

Weight efficacy lifestyle questionnaire (WEL) (4) was
employed to measure individuals’ perceptions of their
ability to control their weight by resisting eating in vari-
ous situations such as availability of food, negative emo-
tions, physical discomfort, positive activities related to eat-
ing, and social pressure to eat. The participants were asked
to rate their confidence to resist the desire to eat using a
10-point scale ranging from 0 (not confident) to 9 (very
confident). Participants’ scores on each subscale were cal-
culated by averaging scores within each subscale. The
score of WEL was also computed as an overall index of self-
efficacy. In this study, the validated Persian version of the
questionnaire by Babai et al. was used (16). The WEL ques-
tionnaire was completed at baseline, 3, and 6 months after
the intervention.

The participants were randomly assigned to receive a
balanced low-calorie diet with or without education. Bal-
anced low-calorie diet was an individualized diet with an
energy deficit of 500 calories of daily average energy in-
take that was calculated from 3-day food records (2 week-
days and 1 weekend day) for every person. The macronu-
trient content of both groups was based on the percent
of ingested calories comprising approximately 55% carbo-
hydrate, 15% protein, and 30% fat. Diet was established
by a registered dietitian based on food exchange systems
in both the groups. In the group with nutrition educa-

tion, six one-hour sessions were conducted over the ini-
tial 3 months. These led to an individual format about
the food guide pyramid, goal setting for weight loss, self-
monitoring, and stimulus control. Study flowchart is pre-
sented in Figure 1.

All statistical analyses were performed using SPSS ver-
sion 13.0 (SPSS Inc., Chicago, IL, 2005). Data were checked
for normality with Kolmogorov-Smirnov test. All variables
had a normal distribution. Independent T-Test was used to
compare between-group differences. General linear model
repeated measures analysis of variance was employed to
assess the trend of changes over 6 months for the time ef-
fect and the interaction between time and group effect.
Paired t-test was used to compare the variable changes be-
fore and after the intervention in both groups. The signifi-
cance level was set at P < 0.05.

4. Results

Descriptive characteristics of the study participants
are presented in Table 1. Drop out was 26.5% at the 3-month
period (31.1% in the diet group vs. 22.2% in the diet + educa-
tion group) and 45.5% at the 6-month period (53.3% in the
diet group vs. 37.7% in the diet + education group).

A significant decrease in weight and an increase in
the total score of WEL and all the subscales were observed
in the entire study population at the end of the inter-
vention (Table 2: the time effect). Significant differences
were found in the trend of changes in weight, the total
WEL score, availability of food, negative emotions, physical
discomfort, and positive activities subscales between the
groups (Table 2: the time × group effect), which suggests
that the effect of intervention on the self-efficacy scores
and weight was not the same for the two groups.

The mean difference in weight loss and total self-
efficacy score as well as in positive activities, physical dis-
comfort, availability of food, and negative emotions sub-
scales was higher in the diet + education group than in the
diet group over 6 months (Table 3). The improvement in
the total score of WEL and its subscales was greater in the
first 3 months in comparison with the second 3 months af-
ter the intervention in the diet + education group (Table 4).

5. Discussion

This study provided important information about self-
efficacy and its changes during weight loss intervention.
Based on the results, nutrition education was associated
with a greater weight loss and higher total self-efficacy and
its subscales scores. This information can be useful to help
with person’s inner desire to want to lose weight.
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 Analysed (n = 21) 

Assessed for eligibility (n = 90) 

Excluded (n = 90) 
Not meeting inclusion criteria (n = 0) 
Declined to participate (n = 0) 

 Other reasons (n = 0) 

Lost to follow-up (due to inaccessibility and refusal) 
(n = 7) 
Discontinued intervention (due to pregnancy and 
changed type of diet) (n = 3) 

Allocated to diet group (n = 45)  Allocated to diet+ education (n = 45) 

Allocation

At 6 months follow-up  

Randomized (n = 90) 

Enrollment 

Analysed (n = 28) 

Received allocated intervention (n = 45)

Did not receive allocated intervention (n = 0)

Received allocated intervention (n = 45)

Did not receive allocated intervention (n = 0)

At 3 months follow-up

Analysis

Lost to follow-up (due to inaccessibility and
refusal) (n = 8)
Discontinued intervention (due to pregnancy,
changed type of diet and physical activity and use
of drug) (n = 6)

Lost to follow-up (due to inaccessibility and
refusal) (n = 6)
Discontinued intervention (incomplete education
sessions, changed type of diet and physical activity)
(n = 4)

Lost to follow-up (due to inaccessibility and
refusal) (n = 4)
Discontinued intervention ((due to pregnancy,
changed type of diet and physical activity) (n = 3)

Figure 1. Study Flowchart for Enrollment, Randomization, Allocation, and Follow-Up

The previous study supports the assessment of self-
efficacy in obese persons seeking weight loss treatment
(17). In this study, self-efficacy among obese women at-
tending the nutrition clinic was less than that reported in
other studies (4, 8, 11, 18). Two of these studies (8, 11) in-
cluded men and eating self-efficacy may vary by gender. In
previous research, men reported higher self-efficacy than
women (19, 20). Histories of frequent dieting could under-
mine women’s confidence in the successful management

of their eating (19).

The minimum confidence to resist eating was observed
in the availability of food subscale at baseline. This result
was consistent with the results of previous studies among
obese women (8, 10, 18). The individuals’ confidence to re-
sist eating due to external circumstances is an important
cognitive dimension of weight loss (9). This subscale has
been reported as the strongest and the most consistent
predictor of weight loss (21). The strengthening of strate-
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Table 1. Descriptive Characteristics of Studied Obese Women by Intervention Groups, N = 45a , b

Variable Diet Group Diet+ Education Group P Value

Age, y 28.40 ± 7.98 27.02 ± 6.37 0.37

Weight, kg 85.37 ± 11.44 84.72 ± 12.11 0.79

BMI, kg/m2 32.28 ± 2.90 33.22 ± 3.16 0.92

Waist circumference, cm 103.91 ± 9.56 107.40 ± 11.45 0.12

Energy intake at baseline, kcal 2715.13 ± 1097.88 2806.98 ± 763.89 0.68

Recommended energy, kcal 2247.8 ± 219.02 2262.22 ± 235.28 0.67

aValues are expressed as mean ± SD.
bP value: independent T-Tests.

Table 2. Changes in Weight, Total WEL Score and Its Subscales Over 6 Monthsa

Variable Baseline 3 Months 6 Months Time Effect, F (df), P Valueb Time × Intervention Effect, F (df), P Valuec

Weight, kg

Diet group 85.37 ± 11.44 79.57 ± 11.17 75.50 ± 7.77 12.64 (2) 5.69 (2)

Diet+ education group 84.72 ± 12.11 78.34 ± 11.62 72.90 ± 13.16 < 0.001 0.011

Positive activities

Diet group 5.53 ± 2.15 6.09 ± 2.25 6.75 ± 1.99 15.68 (2) 9.41 (2)

Diet + education group 5.17 ± 2.39 6.53 ± 2.12 7.31 ± 1.70 < 0.001 < 0.001

Physical discomfort

Diet group 5.74 ± 2.12 6.23 ± 2.23 6.78 ± 2.08 10.09 (2) 8.28 (2)

Diet + education group 5.23 ± 2.14 6.53 ± 2.24 7.08 ± 1.89 < 0.001 < 0.001

Social pressure

Diet group 5.50 ± 2.09 6.31 ± 1.89 6.93 ± 1.67 12.27 (2) 2.80 (2)

Diet + education group 5.19 ± 2.47 6.19 ± 2.56 6.77 ± 2.53 < 0.001 NS

Availability of food

Diet group 4.85 ± 1.30 5.62 ± 2.23 6.40 ± 2.04 18.39 (2) 6.52 (2)

Diet + education group 4.13 ± 2.37 5.67 ± 2.66 6.31 ± 2.49 < 0.001 0.002

Negative emotions

Diet group 5.27 ± 2.53 5.91 ± 2.48 6.67 ± 2.25 12.24 (2) 7.23 (2)

Diet + education group 4.69 ± 2.62 6.05 ± 2.48 6.90 ± 2.19 < 0.001 0.001

Total WEL score

Diet group 5.38 ± 1.20 6.03 ± 2.01 6.73 ± 1.75 22.57 (2) 11.30 (2)

Diet + education group 4.89 ± 2.02 6.23 ± 2.28 6.95 ± 2.05 < 0.001 < 0.001

aValues are expressed as mean ± SD.
bThe time effect represents the results of the GLM repeated measures analysis of the difference between the baseline, 3 and 6 months of each variable in the entire study
population.
cThe time× intervention effect represents the results of the GLM repeated measures analysis assessing whether the trend of change in each variable differed between
the two groups.

gies targeting this subscale must be considered in inter-
ventions.

The improvement of self-efficacy may help participants
lose more weight during treatment (17). The higher self-

efficacy at the end of the treatment has been associated
with more weight loss at follow-up (20, 22). In accordance
with previous research (4, 9, 12), we found a significant im-
provement in the total WEL score and all five subscales dur-
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Table 3. Mean Difference in Weight Loss, Total WEL Score and Its Subscales Between the Two Groups Over 6 Months

Variable Between Baseline and 3 Months Between 3 and 6 Months Between Baseline and 6 Months

Mean P Valuea Mean P Valuea Mean P Valuea

Weight loss, kg 0.58 0.21 1.37 0.04 1.95 0.03

Positive activities 1.28 0.008 0.44 0.03 2.13 0.001

Physical discomfort 0.58 0.006 0.22 0.38 1.89 0.003

Social pressure 1.24 0.23 0.17 0.38 1.13 0.07

Availability of food 1.02 0.02 0.21 0.39 1.69 0.006

Negative emotions 1.72 0.008 0.36 0.20 2.02 0.002

Total WEL score 1.01 0.006 0.29 0.10 1.84 0.001

aIndependent T-Tests to compare the mean differences between the two groups (Diet + Education group- Diet group).

Table 4. Comparison of Mean Scores of Self-Efficacy and Its Subscales After the Interventiona

Variables Interval P Valueb

Baseline to 3 Months 3 to 6 Months

Positive activities

Diet group 0.34 -0.09 0.180

Diet + education group 2.03 0.35 0.005

Physical discomfort

Diet group 0.11 -0.02 0.721

Diet + education group 1.78 0.20 0.005

Social pressure

Diet group 0.57 0.01 0.137

Diet + education group 1.53 0.18 0.018

Availability of food

Diet group 0.56 -0.02 0.046

Diet + education group 2.05 0.19 0.001

Negative emotions

Diet group 0.21 0.11 0.776

Diet + education group 1.87 0.47 0.023

Total WEL score

Diet group 0.36 -0.005 0.157

Diet + education group 1.91 0.29 <0.001

aInterval baseline to 3 months = 3 months- baseline, Interval 3 to 6 months = 6 months - 3 months.
bPaired T-Tests to compare the mean difference of self-efficacy and its subscales between the first and the second 3 months’ intervention.

ing both of the interventions.

Participation in a treatment along with nutrition ed-
ucation has been reported with changes in measures of
self-efficacy (14) and perceived barriers reduction (23).
This study showed that individualized nutrition education
could be more effective in increasing self-efficacy and more
weight loss over 6 months. A greater difference was ob-

served in self-efficacy and its subscales in the first 3 months
rather than in the second 3 months in the diet + educa-
tion group. Previous research has found that early weight
loss consistently is related to longer-term outcomes (24). It
seems that interventions should consider approaches that
directly strengthen self-efficacy and promote more weight
loss.
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The greatest difference between the groups was ob-
served in the negative emotions subscale at 3 months af-
ter the intervention. The obese experience more negative
emotions, lose control of their food intake, and revert to
overconsumption (25) and difficulty in coping with neg-
ative emotions has been associated with reduced dietary
compliance (26). Berman’s study indicated that low con-
fidence in the ability to control eating while experiencing
negative emotions was associated with greater bulimic be-
haviors (27). The emotional eating is associated with poorly
maintained weight loss in long-term (28). Hence, greater
self-efficacy in this subscale in the diet + education group
can be more effective in weight loss success.

6 months after the intervention, the greatest differ-
ence between the groups was observed in the positive activ-
ities subscale. In Richman’s study, women who completed
the behavior modification intervention had higher scores
in this subscale (18). Distractions can increase food con-
sumption. Past research indicates that obese persons have
a greater tendency to be distracted than non-obese people
(29). It is certain that more confidence to resist eating in
such circumstances can be important in weight loss and
maintenance.

No significant difference was found in the social pres-
sure subscale between the groups. Social pressure to eat-
ing has been reported higher in females (30). Social eat-
ing (Taarof) can be considered a norm among Iranian peo-
ple (31) because refusing to join others in eating may be
considered a rude behavior. This is not an issue exclusive
to the Iranian culture (32). Therefore, using culturally tai-
lored weight loss education will be most useful.

The strengths of the current study were in its prospec-
tive design, assessment of energy intake, and moderate
reduction in calorie during 6 months. This study had
some limitations. In this study, the dropout rate was
high. The attrition rate, as a common problem for long-
term weight loss interventions (33) may have restricted
the ability to find stronger results. It is certainly possible
that participants who drop out represent a unique set of
individuals with different outcomes. Another limitation
is that the information regarding caloric intake was self-
reported, and thus subjected to potential biases. There-
fore, future investigations should evaluate the relation-
ship between changes in self-efficacy subscales and longer-
term outcomes with a larger group of individuals.
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