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Abstract

Background: Regarding the high rate of obesity and overweight among women, develop a comprehensive and
effective program it seems necessary to improve their nutritional behaviors and physical activity. This study aims to
survey the effect of educational intervention based on the theory of planned behavior (TPB) on improving physical
and nutritional activities of obese and overweight women.

Methods: This experimental study was performed on 400 obese and overweight women over the age of 20. The
sampling method was A simple random sampling. The data collection was valid and reliable self-reports measure,
questionnaires. This tools was including demographic information, questionnaire based on the constructs of the
theory of planned behavior, physical activity performance questionnaire and nutritional performance questionnaire
that individuals completed before and 6 months after the educational intervention. The training intervention for the
experimental group consisted of 12 sessions of 50-55 min. Data analyzed by SPSS22 and by using chi-square test,
independent t-test and paired t-test.

Results: Findings showed that before the educational intervention, was no significant difference between the
experimental and control groups in terms of education, household monthly income, occupation, mean age, marital
status, awareness, attitude, perceived behavioral control, subjective norms, physical activity and nutritional behavioral
intentions, and physical activity and nutritional performance, weight and BMI. However, six months after the training
intervention, there was a significant increase in each of the TPB contracts, weight and BMI in the experimental group,
while no significant difference was observed in the control group. The meaningful level was considered 0.05.

Conclusion: Our findings partially support of applying theory of planned behavior in reducing the weight, BMI and
improved nutritional performance and physical activity of the study subjects. TPB could be an important strategy for
effective future educational interventions.
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Background

Non-communicable diseases (NCDs) account for 72.3%

of all deaths around the world and are known as the
*Correspondence: publichealth1919@gmail.com leading cause of deaths worldwide [1]. About 82% of the
! Nutrition Research Center, Department of Public Health, School deaths in Iran are also due to NCDs [2]. Common NCDs

ongaIth, Shiraz vaersny of_Medw;aI Sciences, Shiraz, Iran . such as diabetes, cardiovascular disease, and cancer
Full list of author information is available at the end of the article

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.



http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12905-022-01593-5&domain=pdf

Khani Jeihooni et al. BMC Women’s Health (2022) 22:13

have a great impact on quality of life, performance, and
social costs of individuals in terms of health and loss of
productivity [3]. Given that more than half of prema-
ture adult deaths are due to unhealthy lifestyles [4, 5],
diet and physical activity can be considered as the most
important lifestyle behaviors to reduce the risk of NCDs
[3]. Inactivity is the fourth leading cause of death in the
world, accounting for approximately 30% of cardiovascu-
lar diseases, 27% of all types of diabetes, and 21-25% of
breast and colon cancers [6]. In 2012, 38 million out of 56
million deaths worldwide were due to NCDs, one of the
main risk factors for which was inadequate physical activ-
ity [7]. Therefore, inadequate physical activity is a signifi-
cant risk factor for NCDs. However, 23% of adults over
the age of 18 in the world do not have sufficient physical
activity [8]. In Iran adults over the age of 18, about 32%
of the population (22% of men and 42% of women) are
considered inactive [2]. Overweight and obesity are also
considered as the main risk factors for such diseases [9],
and about 65% of Iranian women are overweight or obese
[10]. In addition, nutritional behaviors are known as the
most preventable factors affecting NCDs and obesity
[11, 12]. The results of studies in Iran show that the food
basket of Iranian women is moving towards a decrease
in quality. These changes may be due to inconsistencies
in dietary patterns with people’s awareness of a healthy
diet. Also, individual and interpersonal factors, cultural
factors, food interests and preferences of the individual
and other family members are among the most impor-
tant factors that affect the nutritional status of women
[13]. But, this is also true about infectious diseases. For
example, now that the world is suffering from the Covid-
19 pandemic, proper nutritional behaviors and adequate
physical activity can help strengthen the immune system
to combat this disease [14]. Overweight and obese peo-
ple are more prone to severe complications of Covid-19
and the death from it [15]. Thus, according to the results
of most studies that showed obesity and overweight were
more common among women than men and a small
number of women had a healthy lifestyle, changes in
their lifestyle may not only improve their own health sta-
tus, but can also play an effective role in improving the
lifestyle of other family members [16]. Women make up
about half of the total population of Iran, and regarding
the high rate of obesity and overweight among them,
developing a comprehensive and effective program to
improve nutritional behaviors and physical activity of this
very large population group seems necessary. To promote
women’s health, educating them is of special importance
and can be effective in improving their lifestyle as well
[17]. In this regard, the existing theoretical frameworks
for analyzing and changing behavior are a good guide for
effective planning and intervention. Health promotion
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programs based on theories and models will lead to use-
ful and effective results [18]. Human behavior is affected
by various factors, the identification of which is essential
for designing and implementing educational programs
to improve individuals’ health. The first effective step in
this process is to select an appropriate model or theory.
One of the effective models used for the successful trans-
formation of undesirable behavior into health behavior is
the theory of planned behavior [19, 20], which considers
the individual’s beliefs, social factors, and motivation to
follow important people in life as a set of factors influ-
encing behavior change.

The theory of planned behavior (TPB) was developed
by Ajzen & Fishbein in 1980, and is one of the behav-
ior change patterns (cognitive-social model of value
expectation). As a theory of behavior change, it states
that intention is the main determinant of behavior, and
is influenced by the following three independent con-
structs: individual’s attitude toward behavior, subjective
norms, perceived behavioral control [19, 20].

However, numerous successful studies have been con-
ducted worldwide to promote physical activity and nutri-
tional behaviors of different populations using this model
[21-25]. Considering the importance of nutritional
behaviors and physical activity in overweight and obese
women, which comprise more than half of the Iranian
female population, the present study aimed to determine
the effectiveness of the TPB in education nutritional
behavior and physical activity of overweight and obese
Iranian women.

Methods
This is an experimental study conducted on 400 obese or
overweight women with a BMI of 25 < under the auspices
of the health centers in Fasa city, Fars province, Iran,
from February to December 2019. From among the six
urban health centers of Fasa, two were randomly selected
for sampling (one center for the experimental group and
one for the control group). A simple random sampling
was done in each health center using the number of the
women’s household health records in the mentioned
centers. The samples were then invited to attend a health
center on a certain day to get acquainted with. They were
also explained the study objectives, and their informed
consent was obtained. The sample size was calculated
to be 163 based on the study by Shakerinejad et al. [26]
and using the formula for comparing the mean variables.
Due to the possibility of falling study samples and lack of
cooperation, 200 people were assigned to each group.
According to the women’s health records, those with a
BMI of 25 <were included in the study. For higher accu-
racy, the women’s heights and weights were measured
once more and their BMIs were calculated. The inclusion
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criteria were as follows: BMI of 25 <, waist circumfer-
ence 80 cm or more, being 20 <years old, not receiving
psychotherapy or other regular weight loss and exer-
cise program simultaneously, not taking psychotropic
or weight-affecting drugs, lack of pregnancy, and lack of
thyroid problems or diabetes. A German Beurer digital
scale with an accuracy of 0.1 kg was used to weigh the
women. To calculate BMI, all women were weighed with
light clothing and no shoes, using the digital scale. Their
heights were also measured using a caliper with an accu-
racy of 0.5 cm installed on the wall, while the women
were standing tall without shoes so that the knees, hips,
shoulders, back, and head were in the same direction.
The caliper was applied tangentially on the scalp so that
the hair was flat.

The exclusion criteria were specific diets due to cardio-
vascular diseases, hypertension, and diabetes, exercise
program for weight control, unwillingness to partici-
pate in the study and being absent from the educational
program for more than 2 sessions. Figure 1 presents the
study flow diagram.

The data collection tool was based on Jeihooni et al.
[27], Khayeri et al. [28], Didarloo et al. [29], Baji et al.
[30], Cheng et al. [31] and Soorgi et al. [32] However,
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the validity and reliability of the questionnaires used
have already been confirmed in these studies. This tool
was including demographic information (age, educa-
tion, occupation, marital status, family income, and
household size), and a questionnaire developed based
on the TPB. The latter included 20 multiple-choice
questions on awareness (1 score for each right answer
and O for each wrong answer, with a minimum total
score of 0 and a maximum of 20), 15 questions on atti-
tude using a 5-point Likert scale from strongly disagree
(score 1) to strongly agree (score 5) with a minimum
total score of 15 and a maximum of 75, 15 questions on
perceived behavioral control on a 5-point Likert scale
from strongly disagree (score 1) to strongly agree (score
5) with a minimum total score of 15 and a maximum
of 75, 10 questions on subjective norms on a 5-point
Likert scale from strongly disagree (score 1) to strongly
agree (score 5) with a minimum total score of 10 and
a maximum of 50, 10 questions on physical activity.
Intention on a 5-point Likert scale from strongly disa-
gree to strongly agree (scores 1 to 5) with a minimum
total score of 10 and a maximum of 50, and 10 ques-
tions on nutritional practice intention on a 5-point
Likert scale from strongly disagree to strongly agree

Assessed for eligibility (n=530)

[ Enroliment ]

Excluded (n=130)

Randomized (n=400)

Not meeting inclusion criteria (n=81)
Declined to participate (n=22)

l Other reasons (n=27)

o

| l

Allocation
Allocated to control (n=200) Allocated to intervention (n=200)
Received allocated intervention (n=200) Received allocated intervention (n=200)
Did not receive allocated intervention (n=0) Did not receive allogated intervention (n=0)
l Follow-Up
Lost to follow-up (n=0) Lost to follow-up (n=0)
Discontinued interventiop (n=0) Discontinued interventioln (n=0)

l Analysis l

Analysed (n=200)

Fig. 1 Flow chart of study

Analysed (n=200)
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(scores 1 to 5) with a minimum total score of 10 and a
maximum of 50.

The physical activity performance questionnaire which
was used in the study of Khani Jeihooni et al. [27] con-
sisted of 20 questions on duration and type of physi-
cal activity on each day of the week, and the individual’s
performance was given a score of 0 to 20. The nutritional
performance questionnaire consisted of 20 questions
on the type and amount of food consumed during the
past week, with the minimum and maximum scores of
0 and 20, respectively. The individuals’ performance was
recorded based on their activities and self-reports.

After selecting the experimental and control groups,
the research objective and process were explained to
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each of the women as well as the health centers staff. The
questionnaire was completed by the experimental and
control groups and the women’s weights were measured.
Considering the pre-test results, the educational con-
tent was prepared based on the TPB. The educational
intervention for the experimental group consisted of
twelve 50-to-55-min educational sessions including lec-
tures, questions and answers, group discussions, use of
educational posters and pamphlets, presenting films and
PowerPoint slides. The educational program was pro-
vided by a health education and health promotion PhD
holder, a nutritionist, and a psychologist collaborated
with two experts in women’s health and NCDs in Fasa
health center (Table 1). The members of the intervention

Table 1 Content of training sessions based on the theory of planned behavior

Session/concept Educational content

Educational method

First

Explaining the effects and complications of obesity and
overweight, the importance of preventing chronic diseases,

Brainstorming thinking« and discuss the positive conse-
quences

and encouraging the use of a healthy diet, and physical

activity and also discussed about them
Knowledge and attitude
Second

Provide statistics on the complications of obesity« Provide

Lectures, preparation of fact sheets

facts about obesity and not doing exercise and the prob-

lems caused by them

Knowledge and attitude

Third and fourth

Subjective Norms
Fifth and sixth

Perceived
Behavioral control
Seventh and eighth

Intention
Ninth and tenth

Behavior
Eleventh

Twelfth

Discussing and Examining beliefs individual and social, and
Normative social groups about the physiological-psychoso-
cial effects of obesity, It was held in the presence of women’s
wives or a family member and officials of health centers

Discuss identifying negative moods and replacing them
with rational and positive thoughts, helping people identify
barriers to behavior and overcoming barriers. A 41-year-old
woman who was able to lose weight with physical activity
and proper nutrition was invited to talk about obesity and its
problems and how to lose weight for people

Discuss and help people identify high-risk situations and
improve coping skills with high-risk situations, discuss the
benefits of healthy eating and exercise and its positive
effects on health, discuss the harms of sedentary lifestyles
and unhealthy eating

Weaknesses, fears, communication problems, positive and
negative experiences were identified and discussed Provide
opportunities for appropriate encouragement and collective
feedback

Family walks and group sports in the park
Walking, running, rhythmic movements

Teaching how and steps to do physical activity, warming up,
main activity and cooling down

Summarizing and reviewing training sessions and present-
ing and expressing people’s experiences

Includes role-playing and psychological play and panel dis-
cussion and videoclips

Discussion of facilitators and incentives and breaking behavior
into small steps and reducing inhibitors and stress caused by
behavior change and videoclips

Lectures, questions and answers, group discussion, videoclips
and PowerPoint

lectures, questions and answers, group discussion, videoclips
and PowerPoint

Lectures, questions and answers, group discussion, videoclips
and PowerPoint

Lectures, questions and answers, group discussion, videoclips
and PowerPoint
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group were divided into 5 subgroups of 40 people and
participated in training sessions twice a week in the hall
of the health center.

At the end of the meetings, each participant was given a
booklet and an educational CD. The women Intervention
Group were divided into groups of 10-15 and formed
groups of friends and partners. In order to maintain and
promote the activities of the experimental group mem-
bers, they received an educational text message per week.
A WhatsApp group was also created to exchange infor-
mation and the individuals were asked to record their
nutritional and physical activities in the specified forms.
Physical activity training was in three parts: warm-up,
exercise, cooling, and included sports such as walking,
stretching, and rope for 30-45 min. Based on the time
they did physical activity during the week and recorded
in the form and also evaluated by a questionnaire. One
month and three months after the educational interven-
tion, two follow-up sessions were held to examine the
behavior of women by viewing the booklets in which they
recorded their activities.

Six months after the intervention, both the experimen-
tal and control groups completed the questionnaire, and
weights were measured again. At the end of the study,
an educational session was held for the control group
and they were given an educational booklet each. To
observe ethical considerations, not only the permission
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was obtained from the ethics committee of Fasa Univer-
sity of Medical Sciences and Fasa Health Center, but the
women were justified about the study, and their informed
consent was obtained. In addition, the objectives, impor-
tance, and necessity of conducting the research project
were explained to them, and they were ensured that their
information would remain confidential. The data were
analyzed using the SPSS 22 software as well as the chi-
square test, independent t-test, and paired t-test. The sig-
nificance level was considered 0.05.

Results

The participants in this study were 400 women over the
age of 20. There was no significant difference between the
mean age and mean family size in the intervention and
control groups based on independent t-test. Chi-square
test showed that there was no statistically significant dif-
ference between the two groups of test and control in
terms of education, monthly household income, job and
marital status (Table 2).

The results showed that before the educational inter-
vention, there was no significant difference between the
experimental and control groups in terms of awareness,
attitude, perceived behavioral control, subjective norms,
physical activity and nutritional behavioral intentions,
and physical activity and nutritional performance. How-
ever, a remarkable increase in each abovementioned

Table 2 Comparison of frequency distribution of demographic variables in the experimental and control groups

Variable Experimental group Control group P-value
N =200 N =200
Number Percent Number Percent
Occupation
Housewife 172 86 163 815 0.193
Employed 28 14 37 18.5
Monthly household income
<30 million rials 112 56 102 51 0.184
30-60 million rials 58 29 65 325
>60 million rials 30 15 33 16.5
Education level
Primary 23 11.5 20 10 0.179
Secondary 38 19 42 21
High school 97 485 98 49
Higher education 42 21 40 20
Marital status
Single 14 7 12 6
Married 168 84 172 86 0.241
Divorced 8 4 10 5
Widow 10 6 3

Chi-square test
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variable in the experimental group six months after the
educational intervention indicated a significant differ-
ence, while no significant difference was observed in the
control group (Table 3).

Table 4 shows that before the educational intervention,
there was no significant difference between the women in
the experimental and control groups in terms of weight
and BMI, but 6 months after the intervention, a signifi-
cant difference was found in the experimental group,
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showing the effect of the education on weight and BML
However, no significant difference was observed in the
control group.

Discussion

In the present study, the weights and BMIs of the par-
ticipants in the experimental group were significantly
different from the control group six months after the
intervention, showing the effectiveness of applying

Table 3 Comparison of mean scores of awareness, attitude, perceived behavioral control, subjective norms, behavioral intention,
physical activity performance, and nutritional performance of the women in the experimental and control groups before and six

months after the educational intervention

Variable Group Pre-intervention Six months after p-value
M=£SD intervention M+ SD
Awareness Experimental 3224812 23941710 0.001
Control 3.12+£825 3.154+8.32 0.257
Independent-sample T-test 0.202 0.001
Attitude Experimental 44842819 516+62.20 0.001
Control 43942755 4.13429.02 0.208
Independent-sample T-test 0.237 0.001
Perceived behavioral control Experimental 4.93+£25.26 552460.18 0.001
Control 4.77+26.19 4.21+29.06 0.218
Independent-sample T-test 0.242 0.001
Subjective norms Experimental 2014445 4.86+40.19 0.001
Control 22.01£4.04 2425+4.11 0.24
Independent-sample T-test 0.233 0.001
physical activity behavioral intention Experimental 18.18+4.10 42394450 0.001
Control 19.06 +£4.03 21.03£4.09 0.235
Independent-sample T-test 0.228 0.001
Nutritional behavioral intention Experimental 19.804+4.28 41.88+4.35 0.001
Control 22.14+£483 20.86£4.94 0.231
Independent-sample T-test 0218 0.001
Physical activity performance Experimental 7124225 18.08+1.381 0.001
Control 830+2.18 995+2.16 0.197
Independent-sample T-test 0.253 0.001
Nutritional performance Experimental 7.014£2.04 17.23+£2.14 0.001
Control 722+2.10 8.13+2.15 0217
Independent-sample T-test 0.279 0.001
Table 4 Comparison of mean and standard deviation of weight and BMI changes in the control group
Variable Group Pre-intervention Six months after p-value
intervention
Body Mass Index (BMI) Experimental 29.14+3.12 27.12+£3.18 0.021
Control 29.17£3.36 29.56£3.40 0.179
Independent-sample T-test 0.172 0.042
Weight Experimental 77.04+839 73.88+10.58 0.001
Control 78.87£883 77.49+£846 0.156
Independent-sample T-test 0.148 0.001
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the theory of planning behavior in weight control and
improving nutritional and physical activity behaviors.
Consistent with this research, educational interventions
on nutrition and physical activity in the study by Javadi
et al. Led to weight control in the experimental group
after two months, showing a significant difference with
the control group [33]. In addition, other studies con-
ducted based on nutritional and physical activity inter-
ventions reported weight changes in the experimental
group as their most important finding, which is in line
with the present study [33, 34]. The cross-sectional
research by Mazloomy Mahmoodabad et al. showed that
all constructs of the TPB were strong predictors of the
weight loss behavior [34].

Several factors affect nutrition behaviors and physi-
cal activity to control people’s weight [35]. The results
of the present study showed that six months after the
educational intervention, a significant difference was
observed in the mean scores of awareness, attitude, sub-
jective norms, perceived behavioral control, nutritional
behavioral intention, and nutritional performance in the
experimental group. However, none of these constructs
showed a significant difference in the control group.
Numerous studies have also shown the usefulness of the
TPB as a suitable theoretical model to explain the fac-
tors determining overweight and obesity control, and
have introduced an appropriate framework for design-
ing and implementing the interventions related to it
[34, 36]. However, in the study by Pooreh et al., all of the
constructs of the TPB in physical activity and nutritional
behaviors except for subjective norms in physical activ-
ity had a significant increase in the experimental group
after the intervention [37]. The difference was prob-
ably due to the different intervention programs and the
involvement of other important people in the educational
and intervention programs used in the two studies, and
it could even be said that subjective norms were affected
by cultural and social structures of different popula-
tions, and this might be the reason for the difference. But
the impact of subjective norms on improving nutrition
behaviors and physical activity was so important that
even other studies that had not used the TPB had exam-
ined the impact of other important people, such as par-
ents, on improving health behaviors, and introduced it as
important [38, 39].

The results of this study are consistent with those of the
study by Etezadi et al. [40]. However, the results of Deh-
dari et al’s study showed that attitude towards behavior
was not able to predict behavioral intention and nutri-
tional performance, and it was better to focus on subjec-
tive norms and perceived behavioral control to improve
nutritional intention and performance [41]. Consistent
with our study, the results of other studies showed that
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attitudes toward behavior alongside other constructs
were considered as strong predictors [12, 42, 43]. Even
the study by Shafieinia et al. indicated that after the inter-
vention, the experimental group had a more positive atti-
tude than the control group to do physical activity and it
was stated that positive attitudes had a significant effect
on the participation and performance of the experimen-
tal group [44].

In their study, Shakerinejad et al. did not examine the
participants’ awareness, but the results in terms of other
constructs of the TPB, including attitude, subjective
norms, perceived behavioral control, physical activity
behavioral intention, and physical activity performance
were in line with the present study [25]. In addition, the
results of another study in which the awareness of the
participants was not addressed showed that the educa-
tional intervention based on the TPB led to significant
changes in the mean scores of attitude, perceived behav-
ioral control, physical activity behavioral intention, and
physical activity performance in the experimental group
after the educational intervention, but subjective norms
did not change [44]. Furthermore, the study of Karimza-
deh Shirazi et al. showed that subjective norms had a
minor role in predicting behavior [45]. However, the
study of Mazloomy Mahmoodabad et al. suggested that
subjective norms were the most important predictors of
obesity and overweight control behaviors [34]. The differ-
ence might be due to cultural and social differences in the
study groups.

The present study considered the awareness compo-
nent because the researchers believed that the presence
or promotion of awareness in the target group could be
one of the effective components in improving health
behaviors. In line with our research, some other stud-
ies examined the effect of awareness in their educational
interventions and showed a significant increase in the
mean scores of awareness in the experimental group
[46, 47]. However, it could be said that the differences
observed in the results of other studies might be due to
applying different research methods as well as interven-
tion methods and educational programs, differences in
the study populations, and even the differences in the
cultural and social status of the target groups. Such dif-
ferences could affect the individuals’ participation in pro-
grams as well as their performance.

Conclusion

The results of this study showed that designing and imple-
menting effective interventions based on the patterns
and theories of health education and health promotion
was a very important and decisive issue in improving the
health status of the community. Educational and interven-
tion programs that seek success should be designed and
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implemented through the identification of the compo-
nents affecting behavior change and in accordance with
them. This study showed that education based on the TPB
improved the nutritional performance and physical activ-
ity of the study population and was able to reduce their
weight and BMI. Therefore, considering the effective role of
the constructs of this theory in improving nutritional func-
tion and physical activity and reducing weight and BMI of
overweight and obese women, this theory can be used as a
suitable framework in larger populations to improve their
health status.
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