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Abstract

Background: It is especially true that prevalence of overweight and obesity is increasing worldwide and it is probably because of
changes in diet and physical behavior pattern.
Objectives: The current study aimed to test the effect of weight loss program on overweight and obese females based on protection
motivation theory.
Methods: A randomized clinical trial (RCT) was implemented in the form of single blind. In total, 150 females with overweight
and obesity were randomly divided into three groups including: 1, standard program group; 2, motivation interviewing (MI) group
and; 3, motivation interviewing (MI) and intention intervention (II) condition (50 subjects in each group). They participated in a
randomized clinical trial, also attended a private nutrition clinic in Gorgan city (Golestan province, North of Iran) for the first time.
A researcher-made questionnaire and participant’s sheets (including three days food recall and anthropometric traits) were used
to collect data. Data were analyzed using SPSS (ver.11) and statistical tests including Kruskal-Wallis, One-way ANOVA, Friedman test,
Tukey test, Paired T-test and linear regression model were employed.
Results: The mean age of females was 38.45 ± 9.49 years, most of them had academic degree 46.7% (n = 70), 78.7% (n = 118) were
married and 60.7% (n = 91) were housewives. ANOVA repeated measure test showed that daily energy intake decreased two (P = 0.001)
and six months (P = 0.001), weight (P = 0.007) and body mass index (BMI) (0.005) after intervention. Threat appraisal statistically
differed six months after intervention (P = 0.001).
Conclusions: Motivational interviewing resulted in decreased daily energy intake, anthropometric characteristics as well as aug-
mented scores of coping and threat appraisal.
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1. Background

Obesity is particularly prevalent in Iranian females (1)
and also causes one of the most common public health
problems worldwide (2). It is well known that overweight
and obesity are the risk factors for several diseases (3); in
the Middle-east region, the burden of obesity and over-
weight falls disproportionately on females (4). Based on
the world health organization (WHO) reports, about 300
million people are involved with obesity worldwide (5).
Iranian Ministry of Health announced that 35 % of total
mortality rate is caused by coronary heart disease (CHD)
(1). Iran is also exposed to this public health problem
and obesity prevalence is 22.3% (6). Females face greater
risk of overweight and obesity than males (7, 8) and they
might be involved in problems such as hypertension dur-
ing pregnancy, diabetes, thromboembolism (6, 9-12), and

cervical, breast and colon cancers (13). According to the nu-
merous studies, clinic-based interventions through face-
to-face method in the form of weekly visits are well-known
as a beneficial weight loss program (14, 15).

Motivation interviewing (MI) is known as a collabora-
tive, individual based form to aspirate and fortify motiva-
tion for change (16). MI is immensely used in the health
field with efficient results (17). The number of MI scientific
publications has approximately doubled over the three
years (18). MI is beneficially executed to a range of dietary
change (19). Practical approaches rarely support profes-
sionals and clients to change (20). Treatment of health
problems using traditional process is not sought (21); for
instance, according to traditional treatment process, only
30% of hypertension patients are controlled (22) and only
25% of subjects, 18 months after intervention, had achieved
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to lose weight (23). Although, some conflicts existed in the
way that some surveys reported more efficacy in MI than
traditional change behavior (24-26), some other studies on
MI showed similar results in the two methods (19, 25, 27).
Despite the creativity of the MI and the prevalence of over-
weight and obesity as a chronic problem, there are a few
studies in Iran on lifestyle related health problems and MI
attractiveness (21).

The protection motivation theory (PMT), developed by
Rogers et al., demonstrates that people may be motivated
to change behavior if associated with a threat (28). PMT in-
cludes six constructs in the form of two processes named
coping and threat appraisal that their total score formed fi-
nal motivation, which was considered as the current study
aim. No surveys adequately noticed MI effectiveness on
overweight and obesity based on PMT in Iran. Authors as-
sume that since this theory is an eligible predictor of di-
etary (29) and physical activity (30), it seems likely to be
an eligible predictor of persons with overweight and obe-
sity. In addition, it is assumed that a person’s intention
presents a precursor to behavior that exists in several mod-
els including PMT; therefore, with regards to several stud-
ies (31, 32), II can elevate the chance of behavior modifica-
tion.

2. Objectives

The current study aimed to examine whether the addi-
tion of MI, and MI and II to a standard education can pro-
mote females to weight loss program.

3. Methods

3.1. Study Design

A single-blind randomized clinical trial (RCT) study
was conducted from September 2013 to July 2014 in Gor-
gan, Iran (registration No.: IRCT2014051817736N1). Females
admitted to the nutrition clinic for the first time (eligi-
ble based on BMI range as overweight and obese) were se-
lected by convenient sampling; then, to control selection
bias, block random allocation with 25 blocks sized six per-
sons for each block repeating twice the words of A, B and
C were used. Blocks number selecting was conducted ran-
domly by statistical package for the social science (SPSS)
version 18, and afterward the subjects were randomly al-
located into three groups: 1, MI group (50 subjects); 2, MI
and II group (50 subjects) and control group (50 subjects).
To blind participant’s assignment, blocks size was not an-
nounced. All participants were selected from a private nu-
trition clinic and not referred from other clinics or health
centers; they were personally admitted for the first time.

Each session included 7 to 10 participants. In MI with II
group, females were not only provided with MI but they
also received a weight loss program based on the defined
schedule named intention implementation. Participants
were finally followed-up two and six months after interven-
tions in terms of PMT constructs anthropometrics charac-
teristics and daily energy intakes.

3.2. Control Group

Nutritional education was delivered (in total, four ses-
sions in two weeks, two sessions per week, and 45 to 60
minutes per session) regarding diet, daily energy intake
and weight loss methods by a nutritionist and a health ed-
ucation specialist. At the end of the sessions, researchers
provided answers if required. It should be noted that
all participants received the same group-based education;
moreover, subjects in all groups were given a nutritional
brochure and pamphlet; developed based on Protection
Motivation Theory constructs.

3.3. Experimental Groups

3.3.1. Motivational Interviewing Group

MI consisted of five sessions of approximately 45 to
60 minutes performed by a psychologist for 7 to 10 sub-
jects each session, held in two weeks. Motivation inter-
viewing sessions were developed considering the five ses-
sion group motivation interviewing (33); although, the op-
tional number of MI sessions did not recorded (16, 34).

3.3.2. Motivational Interviewing and Intention Implementation
Group

This group received all intervention exactly like the
two aforementioned groups, besides; they were provided
a detailed timeline as follows:

Firstly, the subjects were told that if they pursue a def-
inite diet schedule it is more likely to perform and com-
mit to an accurate dietary program; secondly, participants
were asked to write this sentence I will try to lose 1 kg
weight, consume 3 to 4 and 4 to 5 portions of fruits and veg-
etables, respectively, and also reduce fatty foods as recom-
mended by guidelines, in the next two weeks.

3.4. Participants

Inclusion criteria were as follow: 1, BMI 25 to 29.9 (over-
weight) and 30 to 35 (obese); 2, lack of diseases including
cardiovascular, thyroid, diabetes and consuming drugs
that may consequently interfere with appetite and weight;
3, inclined to participate in the study and; 4, being literate.
Exclusion criteria were also as follow: 1, being pregnant; 2,
diet disruptive diseases during the study; 3, inability to ex-
ercise and; 4, absence more than two sessions (control and
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MI). Totally, 50 eligible participants (for each group) were
included; furthermore, two subjects in the MI group were
excluded due to absence of more than two sessions that
were replaced by newly arrived subjects. Totally, 2 14 par-
ticipants were excluded from the control (2), MI (6) and II
(6) groups with six-month follow-up, respectively.

3.5. Sample Size

Based on a similar investigation (35) three participat-
ing groups each of 50 subjects were planned, (totally 150
females) and considering two units change in mean and
standard deviation as 2.4 and 2.34, %90 test power, %95 con-
fidence interval (CI) and also %25 attrition of samples.

Equation 1.

(1)n =

(
z1−α

2
+ z1−β

)2

×
(
S2
1 + S2

2

)
(y1 − y2)

2

3.6. Measures

To conduct the study, three measures were used in-
cluding interview by a psychologist and a health educa-
tion specialist, a structured and researcher-made question-
naire based on PMT, participant’s sheets (anthropometrics
characteristics and three days dietary recalls). Anthropo-
metrics characteristics were also recorded by nutritionist
and, in brief, three days intake nutrition sheets were com-
pleted by the subjects.

3.7. Variables Definition

Overweight and obesity were categorized based on the
general WHO criterion as 25≤BMI < 30 for overweight and
BMI ≥ 30 for obesity (2). Subjects’ educational levels were
as follows: 1, elementary school; 2, middle school; 3, high
school and; 4, academy. Marital status was also classified as
single and married. Subjects’ current jobs were classified
into housewife, farmer, retired, unemployed and others.

3.8. Instrument

Participant sheets were used including anthropomet-
ric characteristics (consisted of BMI, weight, waist circum-
ference and waist to hip ratio) and three days dietary recall
(36, 37). A researcher-made questionnaire based on PMT
was developed including eight parts: A, demographic char-
acteristics; B, perceived self-efficacy (11 questions with 10
items scale which are given scores 1 - 10, ranged 11 to 110);
C, intention (11 questions ranged 11 to 44); D, perceived sus-
ceptibility (9 questions ranged 9 to 36); E, perceived sever-
ity (4 questions ranged 4 to 16); F, perceived rewards (8
questions ranged 8 to 32); G, perceived response efficacy
(8 questions ranged 8 to 32) and; H, perceived costs (12
questions ranged 12 to 48). Questions such as intention,

perceived susceptibility, perceived severity, perceived re-
wards, perceived response efficacy and, in brief, perceived
costs all scored 1 to 4 based on four-point Likert scale in-
cluding completely agree, agree, disagree and completely
disagree. According to the searched studies, related ques-
tionnaire was not found; then, a researcher- made ques-
tionnaire was developed using literature review and con-
sidering face and content validity process recommended
by Lawshe (38). To assess validity, face validity was sur-
veyed by five specialists for 93 questions that six of them
were deleted in this stage, and content validity was stud-
ied by ten specialists for the remained 87 items (according
to Lawshe tabulation, 0.62 is acceptable for each item to re-
main in the questionnaire). In this phase, content validity
rate (CVR) was investigated (with regards to items includ-
ing necessary, necessary but non-essential, non-necessary)
that six items were deleted, in the final stage, content va-
lidity index (CVI) was calculated (regarding simplicity, clar-
ity and relevance) that no questions were deleted and all
81 items were finally considered (0.79 value is acceptable
for each item). Internal homogeneity and Cronbach’ al-
pha were applied to assess the reliability of the question-
naire and the values of these coefficients were also calcu-
lated for all structures. The alphas were ranked strongest
and weakest as perceived self-efficacy (0.91), and perceived
susceptibility (0.72). The obtained results were 0.87, 0.82,
0.85, 0.88 and 0.89 for perceived severity, perceived costs,
intention, perceived response efficacy, perceived rewards,
respectively.

3.9. Data Analysis

To describe mean and standard deviation of anthro-
pometric and demographic characteristics, the descriptive
methods were applied. Since all three groups were differ-
ent at baseline in terms of constructs, then, the score of
post-intervention was subtracted from baseline score for
each construct and variables including knowledge, inten-
tion, perceived susceptibility, perceived severity, perceived
costs, perceived rewards, perceived response efficacy and
perceived self- efficacy and finally the scores were used
to compare groups. Furthermore; Kolmogorov-Smirnov
test showed that the distributions of scores were not nor-
mal; then, Kruskal-Wallis test was used to compare con-
structs of all groups. To test daily energy intake, nutrition-
ist version 4 (N4) and ANOVA repeated measure were used.
To compare anthropometrics characteristics, paired T-test
was employed at baseline and two- and six-month follow-
up. To predict construct effects on intention, after control-
ling other constructs, multiple linear regression model
was used. Missing values of questions were replaced by the
median. P-value < 0.05 was considered significant.
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3.10. Ethical Issues

Informed consent letters were obtained from subjects.
Subjects could voluntarily stop cooperation at each stage
of the study. The current study was approved by the ethics
committee of health education and promotion depart-
ment of Isfahan University of Medical Sciences.

4. Results

4.1. Participants

One hundred-fifty females with overweight and obe-
sity were recruited and randomly divided into three
groups each of 50 in control, MI, and MI and II. The means
of the groups and demographic traits are presented in Ta-
ble 1. Females mean age was 38.45±9.49 years ranged from
19 to 67. The mean of BMI was 28.7 ± 2 at baseline. Most of
the subjects had academic degree 46.7% (n = 70), 78.7% (n =
118) were married and 60.7% (n = 91) were housewives. Nor-
mality test showed that the three groups did not differ on
daily energy intake, BMI and weight at the baseline. How-
ever, they were different in all PMT constructs and two an-
thropometrics characteristics including waist circumfer-
ence and waist to hip ratio.

With regards to Table 2, ANOVA repeated measure il-
lustrated that daily energy intake decreased two and six
months after intervention (P = 0.001). Greenhouse-Geisser
assumption also demonstrated that intervention resulted
in 16% decrease in the aforementioned variables. Tukey test
found difference between control group and two interven-
tion groups (P = 0.001); two intervention studies had simi-
lar results (P = 0.533).

According to Table 3, ANOVA repeated measure test
showed that weight (P = 0.007) and BMI (P = 0.005) were
significantly different two and six months after interven-
tion; moreover, Greenhouse-Geisser assumption demon-
strated that intervention caused 7% of weight and BMI
loss. Friedman test reported that waist circumference and
waist to hip ratio also decreased meaningfully in two- (P
= 0.001) and six-month (P = 0.001) follow-up. The median
and IQR of circumference were 84 and 11 and waist to hip
ratio were 81 and 0.07, respectively. Tukey test found differ-
ences between control and MI (P < 0.038) and II groups (P
< 0.004). BMI was also different among the three groups,
which Tukey test showed difference between control and
MI group (P < 0.003).

The scores of coping appraisal (self-efficacy + per-
ceived cost-response efficacy) and threat appraisal (per-
ceived severity + perceived susceptibility-perceived re-
wards) increased in two- and six-month follow-up in all
three groups; although they decreased in six months they
were higher than the baseline. Paired t-test showed that

coping (P = 0.683) and threat P = 0.312) appraisals did not
differ two months after intervention, intervention did not
reduce daily energy intake either (P = 0.285); of course, cop-
ing appraisal was not also different in six-month follow-up
(P = 0.075); while, threat appraisal (P = 0.001) and interven-
tion (P = 0.001) were statistically different six months after
intervention.

Table 4 shows all constructs of females PMT predicted
intention when entered the model, separately; while, af-
ter adjustment, three of them were significantly predicted
subject’s intention including perceived self-efficacy (P =
0.001), perceived response efficacy (P = 0.001) and per-
ceived rewards (P = 0.022).

5. Discussion

5.1. Effectiveness of MI Compared to that of Standard Education
in Wight Loss

The current study aimed to assess the effect of MI and
MI with II on weight loss and anthropometrics traits, and
explore two appraisal processes of PMT and its prediction
about females intention.

According to the currentstudy findings, daily energy
intake did not differ at the baseline across all three groups;
while, it reduced more in the two intervention groups
compared to that of the control group. However, subjects
in the control condition also lost weight that it is not sur-
prising because they were also provided by standard nu-
tritional education. In the study by West et al., subjects
in both control and MI groups lost weight significantly,
while females in MI group had lost notably more weight
than the control subjects and MI had resulted in more sta-
ble outcomes compared to the standard program (39). In
the study by Saffari et al., using MI technique, presented
more efficacy in MI group than the control on reduction of
BMI, weight, total fat and increased consumption of fruits
and vegetables (40). Of course, in the study by Saffari, con-
trary to the current study, subjects were not followed-up,
while MI effectiveness was more in the current study six-
month follow-up. Participants in the study by Graff Low
et al. lost weight more significantly in MI condition af-
ter three months compared to the control group (41). All
aforementioned studies are in accordance with the cur-
rent study. Befort et al. failed to improve outcomes of a be-
havioral weight loss program (19), which was not similar
to the current study findings, it might be likely caused by
different types of MI, because in the current study all ses-
sions were done in the form of group-based while in Be-
fort’s study MI session had two forms (in-person and by
phone). In a meta-analysis by Burke et al., MI was equiva-
lent to other treatments and yielded moderate effects (25);
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Figure 1. Flow Chart of Randomized Clinical Trial

it seems likely that scholars focused on assessing the extent
to which MI can be beneficial with numerous subjects than
in constructing definite designs. In most of these studies,
intervention procedures were not clearly illustrated, stan-
dardized or used similar training techniques.

5.2. Effectiveness of MI Compared to II Concerning Anthropo-
metric Characteristics

The current study delineated that MI and II did not dif-
fer and both of them lead to the same level of weight loss.
The study by Prestwich et al. revealed that combining MI
and II was more effective to decrease saturated fat than
MI (32) which might be caused by new techniques applied
in their study named reasons for II. Milne et al. showed
that conducting MI with II resulted in more engagement
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Table 1. Means and Demographic Characteristics at the Baselinea

Variables Motivation Interviewing Group (n = 50) Motivation-Intention Group (n = 50) Control Group (n = 50) P-Value

Age, Mean ± SD 37.9 ± 8.9 39.5 ± 10.3 37.9 ± 9.1 0.62

BMI, Mean ± SD 28.2 ± 2.23 29.01 ± 2.09 28.8 ± 1.59 0.12

Weight, Mean ± SD 74.2 ± 6.95 77.34 ± 6.89 75.9 ± 6.05 0.07

Height, Mean ± SD 162.1 ± 7.17 163.1 ± 5.54 162.2 ± 6.23 0.67

Waist circumference, Mean ± SD 80.36 ± 6.98 84.52 ± 9.84 89.02 ± 10.77 0.001

Waist to hip ratio, Mean ± SD 0.81 ± 0.045 0.80 ± 0.042 0.78 ± 0.049 0.004

Education 0.36

Elementary school 4 (8) - 2 (4)

Middle school 5 (10) 8 (16) 5 (10)

High school 15 (30) 20 (40) 21 (42)

Academic 26 (52) 22 (44) 22 (44)

Job 0.73

Housewife 31 (62) 31 (62) 29 (58)

Retired 2 (4) 4 (8) 2 (4)

Unemployed 11 (22) 6 (12) 9 (18)

Other 6 (12) 9 (18) 10 (20)

Marital status 0.75

Single 11 (22) 9 (18) 12 (24)

Married 39 (78) 41 (82) 38 (76)

Abbreviation: BMI, body mass index.
aValues are expressed as No. (%) unless otherwise indicated.

Table 2 . The Mean of Daily Energy Intake in Females at the Baseline, Two and Six-Month Follow-up

Variables Group Intervention N Mean Std. Deviation P-Value

Daily Energy Intake

Control

Baseline 50 2471 35.61

0.001

Two-month follow-up 50 2218 2849

Six-month follow-up 48 2157 20.82

Motivational interviewing

Baseline 50 2427 46.14

Two-month follow-up 50 2115 2871

Six-month follow-up 44 1178 23.30

Motivational interviewing and
implementation intention

Baseline 50 2466 38.63

Two-month follow-up 50 1992 26.44

Six-month follow-up 44 1661 18.60

of the subjects in exercise behavior (42) that is not com-
patible with the current study findings that can be due to
two different factors, because Milne studied exercise and
conducted follow-up just for one month compared to six
months and nutrition pattern in the current survey. In a
meta-analysis implemented by Barnes et al. (43), 24 stud-
ies were included, 54.2% represented MI resulted in 5% loss

of initial body weight that is similar to the current study
results with 7% of weight lost.

5.3. The Effect of Coping and Threat Appraisal on Daily Energy
Intake

In the current study, threat appraisal just decreased
daily energy intake that is not in accordance with that
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Table 3. Anthropometrics Traits of Participants at Baseline, Two- and Six-Month Follow-up

Variables Group Intervention N Mean Std. Deviation P-Value

BMI, kg/m2

Control

Baseline 50 28.90 1.59

0.953Two-month follow-up 50 28.50 2.56

Six-month follow-up 48 28.68 2.53

Motivational interviewing

Baseline 50 28.27 2.19

0.001Two-month follow-up 50 27.13 2.20

Six-month follow-up 44 26.53 2.17

Motivational interviewing and
implementation intention

Baseline 50 29.15 2.04

0.001Two-month follow-up 50 28.19 2.53

Six-month follow-up 44 27.46 2.54

Weight, kg

Control

Baseline 50 75.81 6.15

0.027Two-month follow-up 50 74.57 6.14

six-month follow-up 48 75.07 6.28

Motivational interviewing

Baseline 50 74.80 6.94

0.001Two-month follow-up 50 71.69 5.59

Six-month follow-up 44 70.10 5.60

Motivational interviewing and
implementation intention

Baseline 50 77.68 6.76

0.001Two-month follow-up 50 74.94 5.95

Six-month follow-up 44 72.98 5.63

Table 4. The Effectiveness of Coping and Threat Appraisals on Daily Energy Intake in Two- and Six-Month Follow-up

Study Time Model Unadjusted Coefficient Adjusted Coefficient t P-Value

β Standardd-Error β

Two-month follow-up, the mean difference of
two-month follow-up and baseline

Constant -131.709 82.839 -1.590 0.114

Coping appraisal -0.818 2.001 -0.58 -.0409 0.683

Threat appraisal -1.911 1.884 -0.086 -1.014 0.312

Intervention -70.211 65.480 -0.154 -1.072 0.285

Six-month follow-up, the mean difference of six-month
follow-up and baseline

Constant -65.551 88.122 -0.744 0.458

Coping appraisal 2.437 1.357 0.181 1.795 0.075

Threat appraisal -8.618 2.519 -0.299 -3.421 0.001

Intervention -234.236 46.829 -0.452 -5.002 0.001

of meta-analysis by Milne et al. that showed coping ap-
praisal affected the attitude or behavior more strongly
than threat appraisal (29). In a cross-sectional study by
Baghianimoghaddam et al., both appraisals predicted pro-
tection motivation and threat appraisal was stronger (44);
which was similar to the results of the current investiga-
tion. In a meta-analytic review conducted by Miler et al.
threat appraisal was highly augmented after intervention
(45). According to the current study results, threat ap-
praisal just resulted in decreased energy intake per day af-

ter six months that may likely posit the long term effect of
MI. It should be noted that MI and II in the current study
increased all scores of PMT constructs two and six months
after intervention.

5.4. Predicting Intention Based on PMT Constructs

At first, all PMT constructs were transferred to the re-
gression model, using backward regression model, sepa-
rately. All constructs had a significant relationship with in-
tention, secondly; using adjusting model, three constructs
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Table 5. Predicting Intention of Females Based on Protection Motivation Theory Constructs Using Adjusted and Unadjusted Regression Model

Construct Unadjusted Adjusted

β P-Value β P-Value

Perceived Cost -0.17 0.036 -0.073 0.167

Perceived Response efficacy 0.88 0.001 0.283 0.001

Perceived Self-efficacy 0.70 0.001 0.653 0.001

Perceived Rewards -0.26 0.001 -0.124 0.022

Perceived Susceptibility 0.27 0.001 0.033 0.557

Perceived Severity 0.41 0.001 0.094 0.106

were ranked based on strongest to the weakest includ-
ing self-efficacy (β = 0.65), perceived response efficacy (β
= 0.28) and perceived reward (β = -0.12). The study by
Park, investigating functional food consumption behavior,
showed that self-efficacy and perceived response efficacy
were significant predictors of intention (46) that was sim-
ilar to the current study findings; in addition, severity and
vulnerability were not significant predictors of intention;
confirming the current study results, while differing from
those of other studies (47-49). The non-significant relation-
ship of other PMT constructs with intention may be caused
by the variety of subjects. For instance, females are signifi-
cantly persuaded by subjective norms (family or friends) in
the current study, and then it is not surprising that rewards
are significant. Furthermore, the mean age of the current
study subjects was 38.45 years who may have lower ten-
dency to care about their health due to fewer health prob-
lems, then low effects of severity and susceptibility can be
predictable.

5.5. The Weak and Strong Points of Study

The current study mainly investigated adults, but it
seems more necessary to study overweight and obesity
in children and teenagers due to the vital role of health
problem prevention at this age; moreover, only females
were studied that might limit the findings generalizabil-
ity beyond this participants. In addition, the current study
strong points can be named as follows: 1, there are a few
studies to change behavior using motivational interview-
ing; 2, the investigation was randomized clinical trial; 3,
samples were followed-up for six months; and 4, adequate
sample size was estimated, as well.

MI increased scores of copping and threat appraisals
of PMT, decreased daily energy intake, and consequently
weight, BMI, waist circumference and waist to hip ratio.
However, unlike other studies, combined MI and II showed
no different results; therefore more studies are recom-
mended.

Acknowledgments

The current study was extracted from a Ph.D thesis with
Grant No. 392501.The authors wish to thank the Isfahan
University of Medical Sciences for their financial and scien-
tific supports and all females who prticipated in the survey.

Footnotes

Authors’ Contribution: Study concept and design,
Firoozeh Mostafavi and Kamal Mirkarimi; acquisition of
data, Rahman Berdi Ozouni-Davaji; analysis and interpre-
tation of data: Mohammad Ali Vakili and Kamal Mirkarimi;
drafting of the manuscript, Firoozeh Mostafavi and Kamal
Mirkarimi; critical revision of the manuscript for impor-
tant intellectual content, Firoozeh Mostafavi; statistical
analysis, Mohammad Ali Vakili; administrative, techni-
cal, and material support, Eshghinia; study supervision,
Samira Eshghinia and Firoozeh Mostafavi

Funding/Support: This study was financially supported
by Isfahan University of Medical Sciences, Isfahan, Iran.

References

1. Sotoudeh G, Khosravi S, Khajehnasiri F, Khalkhali HR. High prevalence
of overweight and obesity in women of Islamshahr, Iran. Asia Pac J Clin
Nutr. 2005;14(2):169–72. [PubMed: 15927935].

2. Lee SA, Wen W, Xu WH, Zheng W, Li H, Yang G, et al. Prevalence of obe-
sity and correlations with lifestyle and dietary factors in Chinese men.
Obesity (Silver Spring). 2008;16(6):1440–7. doi: 10.1038/oby.2008.58.
[PubMed: 18356829].

3. Konnopka A, Bodemann M, Konig HH. Health burden and costs of obe-
sity and overweight in Germany. Eur J Health Econ. 2011;12(4):345–52.
doi: 10.1007/s10198-010-0242-6. [PubMed: 20401679].

4. Yount KM, Li L. Domestic violence and obesity in Egyptian women.
J Biosoc Sci. 2011;43(1):85–99. doi: 10.1017/S0021932010000441.
[PubMed: 20809993].

5. Lippa NC, Sanderson SC. Impact of information about obesity ge-
nomics on the stigmatization of overweight individuals: an ex-
perimental study. Obesity (Silver Spring). 2012;20(12):2367–76. doi:
10.1038/oby.2012.144. [PubMed: 22673191].

8 Iran Red Crescent Med J. 2017; 19(1):e29504.

http://www.ncbi.nlm.nih.gov/pubmed/15927935
http://dx.doi.org/10.1038/oby.2008.58
http://www.ncbi.nlm.nih.gov/pubmed/18356829
http://dx.doi.org/10.1007/s10198-010-0242-6
http://www.ncbi.nlm.nih.gov/pubmed/20401679
http://dx.doi.org/10.1017/S0021932010000441
http://www.ncbi.nlm.nih.gov/pubmed/20809993
http://dx.doi.org/10.1038/oby.2012.144
http://www.ncbi.nlm.nih.gov/pubmed/22673191
http://ijp.tums.pub


Mirkarimi K et al.

6. Kaiser PS, Kirby RS. Obesity as a risk factor for cesarean in a low-risk
population. Obstet Gynecol. 2001;97(1):39–43. [PubMed: 11152904].

7. Wolongevicz DM, Zhu L, Pencina MJ, Kimokoti RW, Newby PK,
D’Agostino RB, et al. Diet quality and obesity in women: the
Framingham Nutrition Studies. Br J Nutr. 2010;103(8):1223–9. doi:
10.1017/S0007114509992893. [PubMed: 19930766].

8. Ryan D. Obesity in women: a life cycle of medical risk. Int J Obes (Lond).
2007;31 Suppl 2:S3–7. doi: 10.1038/sj.ijo.0803729. [PubMed: 17968435]
discussion S31-2.

9. Young TK, Woodmansee B. Factors that are associated with cesarean
delivery in a large private practice: the importance of prepreg-
nancy body mass index and weight gain. Am J Obstet Gynecol.
2002;187(2):312–8. [PubMed: 12193918] discussion 318-20.

10. Ehrenberg HM, Durnwald CP, Catalano P, Mercer BM. The influence of
obesity and diabetes on the risk of cesarean delivery. Am J Obstet Gy-
necol. 2004;191(3):969–74. doi: 10.1016/j.ajog.2004.06.057. [PubMed:
15467574].

11. Galtier-Dereure F, Boegner C, Bringer J. Obesity and pregnancy:
complications and cost. Am J Clin Nutr. 2000;71(5 Suppl):1242S–8S.
[PubMed: 10799397].

12. Rosenberg TJ, Garbers S, Chavkin W, Chiasson MA. Prepregnancy
weight and adverse perinatal outcomes in an ethnically diverse pop-
ulation. Obstet Gynecol. 2003;102(5 Pt 1):1022–7. [PubMed: 14672480].

13. Osorio-Costa F, Rocha GZ, Dias MM, Carvalheira J. Epidemiological and
molecular mechanisms aspects linking obesity and cancer. Arquivos
Brasileiros Endocrinologia Metabologia. 2009;53(2):213–26.

14. Wadden TA, Foster GD. Behavioral treatment of obesity. Med Clin North
Am. 2000;84(2):441–61. [PubMed: 10793651] vii.

15. Haas WC, Moore JB, Kaplan M, Lazorick S. Outcomes from a medical
weight loss program: primary care clinics versus weight loss clin-
ics. Am J Med. 2012;125(6):603 e7–11. doi: 10.1016/j.amjmed.2011.07.039.
[PubMed: 22624685].

16. Catley D, Harris KJ, Goggin K, Richter K, Williams K, Patten C, et al.
Motivational Interviewing for encouraging quit attempts among un-
motivated smokers: study protocol of a randomized, controlled, effi-
cacy trial. BMC Public Health. 2012;12:456. doi: 10.1186/1471-2458-12-456.
[PubMed: 22713093].

17. Martins RK, McNeil DW. Review of Motivational Interviewing in pro-
moting health behaviors. Clin Psychol Rev. 2009;29(4):283–93. doi:
10.1016/j.cpr.2009.02.001. [PubMed: 19328605].

18. Cox WM, Klinger E. Handbook of motivational counseling: Concepts,
approaches, and assessment. John Wiley Sons; 2004.

19. Befort CA, Nollen N, Ellerbeck EF, Sullivan DK, Thomas JL, Ahluwalia
JS. Motivational interviewing fails to improve outcomes of a behav-
ioral weight loss program for obese African American women: a pilot
randomized trial. J Behav Med. 2008;31(5):367–77. doi: 10.1007/s10865-
008-9161-8. [PubMed: 18587639].

20. Ossman S. Motivational interviewing: a process to encourage behav-
ioral change. Nephrol Nurs J. 2004;31(3):346.

21. Navidian A, Abedi MR, Baghban I, Fatehizadeh M, Poursharifi H. Effect
of motivational interviewing on blood pressure of referents suffering
from hypertension. Trauma Monthly. 2010;2010(2, Summer):115–21.

22. Rollnick S, Miller WR, Butler C, Aloia MS. Motivational interviewing in
health care: helping patients change behavior. Taylor Francis; 2009.

23. Dusek JA, Hibberd PL, Buczynski B, Chang BH, Dusek KC, Johnston
JM, et al. Stress management versus lifestyle modification on systolic
hypertension and medication elimination: a randomized trial. J Al-
tern Complement Med. 2008;14(2):129–38. doi: 10.1089/acm.2007.0623.
[PubMed: 18315510].

24. Dunn C, Deroo L, Rivara FP. The use of brief interventions
adapted from motivational interviewing across behavioral do-
mains: a systematic review. Addiction. 2001;96(12):1725–42. doi:
10.1080/09652140120089481. [PubMed: 11784466].

25. Burke BL, Arkowitz H, Menchola M. The efficacy of motivational in-
terviewing: a meta-analysis of controlled clinical trials. J Consult Clin
Psychol. 2003;71(5):843–61. doi: 10.1037/0022-006X.71.5.843. [PubMed:

14516234].
26. Rubak S, Sandbaek A, Lauritzen T, Christensen B. Motivational in-

terviewing: a systematic review and meta-analysis. Br J Gen Pract.
2005;55(513):305–12. [PubMed: 15826439].

27. Burke BL, Dunn C, Atkins DC, Phelps JS. The emerging evidence base
for motivational interviewing: A meta-analytic and qualitative in-
quiry. Cognitive Psycho. 2004;18(4):309–22.

28. Karmakar M. Predicting adherence to aromatase inhibitor therapy in
patients with breast cancer using protection motivation theory. Uni-
versity of Toledo; 2013.

29. Yoon E. Food defense management plan implementation intention:
An application of protection motivation theory. ProQuest; 2007.

30. Redd BR. Using the protection motivation theory to examine the ef-
fects of obesity fear arousal on the physical activity of young adult
female college students. 2012

31. Sheeran P, Milne S, Webb T, Gollwitzer PM. Implementation inten-
tions and health behaviour. ; 2005.

32. Prestwich A, Ayres K, Lawton R. Crossing two types of implementa-
tion intentions with a protection motivation intervention for the
reduction of saturated fat intake: a randomized trial. Soc Sci Med.
2008;67(10):1550–8. doi: 10.1016/j.socscimed.2008.07.019. [PubMed:
18771834].

33. Moazzami Z, Soltanian A. Correct body posture in nurses: an applica-
tion of motivational interviewing. Res amp Health. 2013;3(3):466–73.

34. Lai DT, Cahill K, Qin Y, Tang JL. Motivational interviewing for smok-
ing cessation. Cochrane Database Syst Rev. 2010(1):CD006936. doi:
10.1002/14651858.CD006936.pub2. [PubMed: 20091612].

35. Khezeli M, Ramezankhani A, Bakhtiyari M. Effect of education on nu-
tritional knowledge and stages of fruit and vegetable consumption
in elders based on stages of change model. 2012

36. Ma J, Liu Z, Ling W. Physical activity, diet and cardiovascular disease
risks in Chinese women. Public Health Nutr. 2003;6(2):139–46. doi:
10.1079/PHN2002393. [PubMed: 12675956].

37. Naderi G, Sarraf-Zadegan N, Boshtam M, Asgari S, Afyooni A, Jalali A, et
al. The situation of new risk factors of cardiovascular disease in urban
population of Isfahan. JKUMS. 2004;11(1):28–35.

38. Lawshe C. A quantitative approach to content validity. Personnel psy-
chology. 1975;28(4):563–75.

39. West DS, DiLillo V, Bursac Z, Gore SA, Greene PG. Motivational inter-
viewing improves weight loss in women with type 2 diabetes. Diabetes
Care. 2007;30(5):1081–7. doi: 10.2337/dc06-1966. [PubMed: 17337504].

40. Saffari M, Pakpour AH, Mohammadi-Zeidi I, Samadi M, Chen H.
Long-term effect of motivational interviewing on dietary intake
and weight loss in Iranian obese/overweight women. Health Pro-
mot Perspect. 2014;4(2):206–13. doi: 10.5681/hpp.2014.027. [PubMed:
25648690].

41. Low KG, Giasson H, Connors S, Freeman D, Weiss R. Testing the effec-
tiveness of motivational interviewing as a weight reduction strategy
for obese cardiac patients: a pilot study. Int J Behav Med. 2013;20(1):77–
81. doi: 10.1007/s12529-011-9219-9. [PubMed: 22328443].

42. Milne S, Orbell S, Sheeran P. Combining motivational and voli-
tional interventions to promote exercise participation: protection
motivation theory and implementation intentions. Br J Health Psy-
chol. 2002;7(Pt 2):163–84. doi: 10.1348/135910702169420. [PubMed:
14596707].

43. Barnes RD, Ivezaj V. A systematic review of motivational inter-
viewing for weight loss among adults in primary care. Obes Rev.
2015;16(4):304–18. doi: 10.1111/obr.12264. [PubMed: 25752449].

44. Baghianimoghaddam M, Mohammadi S, Norbala M, Mazloomi S. The
study of factors relevant to skin cancer preventive behavior in female
high school students in Yazd based on protection motivation theory.
2010

45. Milne S, Sheeran P, Orbell S. Prediction and intervention in health-
related behavior: A meta-analytic review of protection motivation
theory. J Applied Social Psychol. 2000;30(1):106–43.

Iran Red Crescent Med J. 2017; 19(1):e29504. 9

http://www.ncbi.nlm.nih.gov/pubmed/11152904
http://dx.doi.org/10.1017/S0007114509992893
http://www.ncbi.nlm.nih.gov/pubmed/19930766
http://dx.doi.org/10.1038/sj.ijo.0803729
http://www.ncbi.nlm.nih.gov/pubmed/17968435
http://www.ncbi.nlm.nih.gov/pubmed/12193918
http://dx.doi.org/10.1016/j.ajog.2004.06.057
http://www.ncbi.nlm.nih.gov/pubmed/15467574
http://www.ncbi.nlm.nih.gov/pubmed/10799397
http://www.ncbi.nlm.nih.gov/pubmed/14672480
http://www.ncbi.nlm.nih.gov/pubmed/10793651
http://dx.doi.org/10.1016/j.amjmed.2011.07.039
http://www.ncbi.nlm.nih.gov/pubmed/22624685
http://dx.doi.org/10.1186/1471-2458-12-456
http://www.ncbi.nlm.nih.gov/pubmed/22713093
http://dx.doi.org/10.1016/j.cpr.2009.02.001
http://www.ncbi.nlm.nih.gov/pubmed/19328605
http://dx.doi.org/10.1007/s10865-008-9161-8
http://dx.doi.org/10.1007/s10865-008-9161-8
http://www.ncbi.nlm.nih.gov/pubmed/18587639
http://dx.doi.org/10.1089/acm.2007.0623
http://www.ncbi.nlm.nih.gov/pubmed/18315510
http://dx.doi.org/10.1080/09652140120089481
http://www.ncbi.nlm.nih.gov/pubmed/11784466
http://dx.doi.org/10.1037/0022-006X.71.5.843
http://www.ncbi.nlm.nih.gov/pubmed/14516234
http://www.ncbi.nlm.nih.gov/pubmed/15826439
http://dx.doi.org/10.1016/j.socscimed.2008.07.019
http://www.ncbi.nlm.nih.gov/pubmed/18771834
http://dx.doi.org/10.1002/14651858.CD006936.pub2
http://www.ncbi.nlm.nih.gov/pubmed/20091612
http://dx.doi.org/10.1079/PHN2002393
http://www.ncbi.nlm.nih.gov/pubmed/12675956
http://dx.doi.org/10.2337/dc06-1966
http://www.ncbi.nlm.nih.gov/pubmed/17337504
http://dx.doi.org/10.5681/hpp.2014.027
http://www.ncbi.nlm.nih.gov/pubmed/25648690
http://dx.doi.org/10.1007/s12529-011-9219-9
http://www.ncbi.nlm.nih.gov/pubmed/22328443
http://dx.doi.org/10.1348/135910702169420
http://www.ncbi.nlm.nih.gov/pubmed/14596707
http://dx.doi.org/10.1111/obr.12264
http://www.ncbi.nlm.nih.gov/pubmed/25752449
http://ijp.tums.pub


Mirkarimi K et al.

46. Park O, Hoover L, Dodd T, Huffman L, Feng D. The use of the modified
protection motivation theory to explore adult consumers functional
foods consumption behavior. 2011

47. Henson S, Cranfield J, Herath D. Understanding consumer receptivity
towards foods and non-prescription pills containing phytosterols as
a means to offset the risk of cardiovascular disease: an application of
protection motivation theory. Int J Consumer Studies. 2010;34(1):28–37.

48. Davis R, Anderson O, Vincent C, Miles K, Sevdalis N. Predictors

of hospitalized patients’ intentions to prevent healthcare harm:
a cross sectional survey. Int J Nurs Stud. 2012;49(4):407–15. doi:
10.1016/j.ijnurstu.2011.10.013. [PubMed: 22098924].

49. Tyc VL, Hadley W, Allen D, Varnell S, Ey S, Rai SN, et al. Predic-
tors of smoking intentions and smoking status among nonsmok-
ing and smoking adolescents. Addict Behav. 2004;29(6):1143–7. doi:
10.1016/j.addbeh.2004.03.007. [PubMed: 15236815].

10 Iran Red Crescent Med J. 2017; 19(1):e29504.

http://dx.doi.org/10.1016/j.ijnurstu.2011.10.013
http://www.ncbi.nlm.nih.gov/pubmed/22098924
http://dx.doi.org/10.1016/j.addbeh.2004.03.007
http://www.ncbi.nlm.nih.gov/pubmed/15236815
http://ijp.tums.pub

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Study Design
	3.2. Control Group
	3.3. Experimental Groups
	3.3.1. Motivational Interviewing Group
	3.3.2. Motivational Interviewing and Intention Implementation Group

	3.4. Participants
	3.5. Sample Size
	3.6. Measures
	3.7. Variables Definition
	3.8. Instrument
	3.9. Data Analysis
	3.10. Ethical Issues
	Figure 1


	4. Results
	4.1. Participants
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5


	5. Discussion
	5.1. Effectiveness of MI Compared to that of Standard Education in Wight Loss
	5.2. Effectiveness of MI Compared to II Concerning Anthropometric Characteristics
	5.3. The Effect of Coping and Threat Appraisal on Daily Energy Intake
	5.4. Predicting Intention Based on PMT Constructs
	5.5. The Weak and Strong Points of Study

	Acknowledgments
	Footnotes
	Authors' Contribution
	Funding/Support

	References

