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Abstract
Background: The aim of this study was to determine the effect of educational intervention on improving
the preventive behaviors of fatty liver in women referring to comprehensive health service centers in
Bardaskan using the protection motivation theory (PMT).
Methods: This quasi-experimental study was conducted on women aged 18-59 in Bardaskan in 2020.
The sample size was determined as 128 according to the suggestion (Cohen), including 64 experimental
and 64 control samples. The participants completed a researcher-made questionnaire consisting of three
parts (demographic variables, constructs of PMT, and fatty liver prevention behaviors). The educational
intervention for the experimental group was performed in 12 one-hour sessions over 4 weeks using
lectures, group discussions, questions and answers, brainstorming, substitution experiences, and delivery
of the designed educational booklet. Two months after the completion of the educational intervention, the
questionnaire was completed again by all participants. The obtained data were analyzed by SPSS 21 using
descriptive statistics, Chi-square test, independent t test, paired t test, ANCOVA test, and linear regression
test.
Results: There was a significant difference between the mean scores of perceived susceptibility (P < 0.001),
perceived severity (P = 0.002), perceived external and internal rewards (P = 0.010), response efficiency
(P = 0.010), perceived cost (P < 0.001), and behavior (P = 0.028) between the experimental and control
groups after the educational intervention.
Conclusion: Educational intervention based on PMT led to behavior modifications to promote the
preventive behaviors of the fatty liver.
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Introduction
Non-alcoholic fatty liver disease (NAFLD) is a condition
in which triglycerides accumulate in the liver cells of
non-alcoholic individuals (1). NAFLD is one of the most
common types of chronic liver disease in the world and
its prevalence is still increasing (2). This condition is
known as the presence of steatosis in > 5% of hepatocytes
(3). Evidence suggests a complex, two-way relationship
between NAFLD and heart disease (4). It seems that the
increase in its prevalence is due to lifestyle changes (high-fat
and high-calorie diet, low physical activity, central obesity,
and type 2 diabetes mellitus), increasing age, and genetics
(5). The prevalence of NAFLD in the United States, as well
as in Europe and Asia, is reported to be between 10 and
30%. The highest prevalence of this disease was observed

in the Middle East (31.79%) and South America (30.45%),
while the lowest prevalence was found in Africa (13.48%)
(6), which is expected to increase in the Middle East due
to increased risk factors (7). In Iran, the prevalence of this
disease is estimated at 21.5-31.5% (8); further, the results
of a study in the northern region of Iran demonstrated
the prevalence of the disease as 44.2% and 40.1% in men
and women, respectively (9). No effective treatment has
so far been identified for NAFLD, and therapies typically
focus on how to treat fatty liver-related conditions such as
obesity and hyperlipidemia (10). Therefore, the treatment
of this disease mainly focuses on behavioral and lifestyle
modification interventions, including diet, increased
physical activity, and weight loss (11). Studies in Iran on
preventing NAFLD have not simultaneously considered
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nutritional behaviors and physical activities. In addition,
these studies have not used behavior change models (1214). Due to the complexity of these behaviors, the theories
or patterns of behavior change should be employed to create
healthy behaviors (15). The protection motivation theory
(PMT) is used to understand and predict health intentions
and behaviors that protect a person from harmful events
(Figure 1) (16-18). The latest version of the PMT was
developed by Ronald Rogers in 1983 to better understand
why people respond to potential health threats. According
to this theory, both individual and environmental factors
can encourage or discourage engagement in protective
behaviors, and the impact of these factors is mediated
by individual cognitive processes (19). PMT includes the
constructs of perceived susceptibility, perceived severity,
perceived external and internal rewards, perceived selfefficacy, response efficiency, perceived cost, protection
motivation, and fear. Coping appraisal and threatening
appraisal are also its two main cognitive processes (20,21)
The people of Bardaskan, like other parts of Iran, are at
risk of developing fatty liver, and people’s awareness of
fatty liver prevention behaviors is low due to the lack of
nutrition experts and knowledgeable sources in this field
(22). Due to the major role of women in the management
of the family food basket (23), it is predicted that this
group can play an important role in promoting preventive
behaviors of fatty liver. Thus, this study aimed to determine
the effect of educational intervention on improving the
preventive behaviors of fatty liver in women referring to
comprehensive health service centers in Bardaskan using
the PMT.
Materials and Methods
This quasi-experimental study was conducted on
women aged 18-59 in Bardaskan, Khorasan Razavi
province (northeast of Iran) in 2020. The sample size
was determined as 128 people based on the suggestion
(Cohen) for the effect size of 0.5 and the study power
(0.8); in general, 64 people were included in each group
(experimental and control) (25). In the two-stage random
sampling method, 2 centers were selected by lot from the

urban comprehensive health service centers of Bardaskan
to select the control and experimental group, respectively.
Then, based on the electronic health record, individuals
were selected by systematic random sampling and called
to enter the study. The inclusion criteria included being
women of the age group of 18-59 years, living in Bardaskan,
and having an active health record in comprehensive
health service centers, while the exclusion criteria were
not signing the written consent form, not completing the
questionnaire, having a history of the fatty liver according
to the person’s own report, and not attending more than
two training sessions for the experimental group.
The instrument used in this study was a researchermade questionnaire consisting of three parts. The first part
was related to the variables whose effects were considered
in this study (age, height, weight, body mass index, waist,
education, marital status, occupation, and family income,
as well as the amount of physical activity, type of oil
consumed, high blood pressure, diabetes, hyperlipidemia,
and family history of the fatty liver). The second part
was associated with the constructs of PMT (perceived
susceptibility, perceived severity, perceived external
and internal rewards, perceived self-efficacy, response
efficiency, perceived cost, protection motivation, and
fear). In total, this section of the questionnaire included 49
questions on a five-point Likert-type scale from strongly
agree to strongly disagree. Depending on whether the
question is positive or negative, they were awarded 0-4
points, divided into perceived susceptibility (7 questions,
scores 0-28), perceived severity (n = 5, scores 0-20),
perceived external and internal rewards (n = 4, scores
0-16; negative questions), and perceived self-efficacy
(n = 6, scores 0-24). Additionally, the other questions were
related to response efficiency (n = 5 scores 0-20), response
costs (n = 7, scores 0-28; negative questions), protection
motivation (n = 8, scores 0-32), and fear (n = 7, scores
0-28). The third section was related to fatty liver prevention
behaviors in the field of lifestyle, including nutrition and
physical activities in the form of 11 questions. This section
had 4 answers (always, sometimes, rarely, and never), and
a score of 0-3 was considered for each question.

Figure 1. Conceptual Framework Modified From Protection Motivation Theory of Rogers (24)
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A qualitative method was used to determine the face
validity of the instrument. In the qualitative evaluation
of face validity, the questionnaire was given to 30 women
whose conditions were similar to those eligible for the
study. Items such as the level of difficulty, comprehension
of phrases and words, the degree of appropriateness, and
the optimal relationship of phrases with the dimensions
of the questionnaire were assessed, and both qualitative
and quantitative methods were employed to determine
content validity. In the qualitative section, the prepared
pilot questionnaire was given to 10 health education and
tool design specialists. They were asked to review the
questionnaire based on the criteria of grammar, use of
appropriate words, placement of items in the right place,
appropriate scoring, and appropriateness of selected
dimensions and questions related to constructs. At
this stage, based on the evaluators’ suggestions, 5 and 4
questions were corrected and deleted, respectively. Both
content validity ratio (CVR) and content validity index
(CVI) were calculated in the quantitative evaluation of
content validity. CVR values were accepted if they were
higher than 0.62. At this stage, 4 questions were removed,
and the minimum acceptable value for the CVI index was
0.79 (25). Items with a score of 0.7-0.79 were renegotiated
with experts. Writing and conceptual deficiencies were
corrected based on the evaluators’ suggestions. In the
next stage, 5 questions were corrected, and the final
questionnaire was organized accordingly.
The reliability of the questionnaire was determined
using the test-retest method. In this way, the questionnaire
was given to 30 women with similar conditions who were
eligible for the study and was completed again by them
after two weeks. The interclass correlation coefficient was
calculated accordingly (Table 1).
After inviting the participants and holding a briefing
session on the objectives of the research, as well as
creating confidence in terms of data confidentiality and
completing the written consent form, the questionnaire
was completed by them. The questionnaire was completed
as a self-report; in addition, for illiterate people, it was
completed by the questioner.
The educational intervention program was designed

based on the results of analyzing the data obtained from
the questionnaires, the use of valid sources and texts
(8,10,11,26), and according to the constructs of PMT.
The educational intervention for the experimental group
was performed in 12 one-hour sessions in 4 weeks (4
sessions for each person according to the division of
people into groups of 16 or 32 people) using lectures,
group discussions, questions and answers, brainstorming,
substitution experiences, and delivery of the designed
educational booklet. The control group received their
routine training programs (routine nutrition and physical
activity training provided by health care providers in the
centers) through comprehensive health service centers
(Table 2).
Two months after the completion of the educational
intervention (Figure 2), the questionnaire was completed
again by all participants, and the obtained data were
analyzed by SPSS software, version 21. The mean (standard
deviation) and frequency report (percentage) were
used to describe quantitative and qualitative variables,
respectively.
A chi-square test was employed to compare qualitative
factors between the studied groups. In addition,
independent and paired t tests were used to compare
the scores of PMT constructs in the experimental
and control groups before and two months after the
intervention. Further, the ANCOVA test was applied
after the intervention to control the variables that led to
a significant difference between the two groups before the
intervention (pre-test).
Multiple linear regression by the ENTER technique was
also used to investigate the relationship between the PMT
constructs and behavior, and the significance level for all
tests was less than 0.05.
Results
The number of participants was 128, and all of them were
present until the end of the study. The results showed that
most women were in the middle age (30-59 years) range
(64.06%), had normal waist circumference (57.03%), and
less than half of them had a normal body mass index
(43.75%). The majority of participants had a diploma or

Table 1. The Validity and Reliability Values and Sample Questions of PMT Constructs
Interclass Correlation
Sample Question
Coefficient

Construct

CVR

CVI

Perceived susceptibility

0.91

0.90

0.69

I am at risk for fatty liver.

Perceived severity

0.88

0.91

0.86

Fatty liver increases the risk of liver cancer.

External and internal rewards

0.71

0.79

0.6

Fast food (e.g., pizza, donuts, sausages, and the like) are highly tasty.

Perceived self-efficacy

0.93

0.93

0.72

I can reduce the consumption of fast foods (e.g., pizza, donuts, sausages, and
the like).

Response efficiency

0.70

0.89

0.82

The risk of developing a fatty liver is reduced if I reduce my intake of high-fat
and high-calorie foods.

Perceived cost

0.83

0.88

0.69

My spouse/people around me prefer fast food.

Protection motivation

0.92

0.91

0.78

I plan to prepare the food boiled and steamed instead of frying.

Fear

0.94

0.93

0.94

I’m often worried about having fatty liver, similar to some of my fellow citizens.

Note. CVR: Content validity ratio; CVI: Content validity index.
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Table 2. The Educational Program for Intervention Group
Sessions

Objectives

A Summary of Topics and Activities

The first session

Increasing the perceived
susceptibility and severity
of fatty liver

Topics:
- Providing an introduction and communication with people
- Familiarizing individuals with fatty liver and its risk factors
- Informing about the prevalence of fatty liver
- Discussing the complications of fatty liver
- Discussing diseases associated with fatty liver
Training method and teaching aids: Lecturing with questions and answers and
group discussion using the educational booklet and a data projector

60

The second session

Reducing the perceived
rewards as a result of
misbehavior and reducing
the perceived costs in
order to achieve the
correct behavior

Topics:
- Providing an introduction and communicating with individuals
- Discussing the rewards that a person receives if they do wrong (wrong lifestyle)
- Discussing the obstacles and problems to having a proper diet
- Discussing the obstacles and problems to having enough physical activities
Training method: Brainstorming, lectures with questions and answers, and use of
the educational booklet and data projector

60

The third session

Topics:
- Providing an introduction and communicating with individuals
- Reassuring people modify their diet
- Assuring people have the necessary ability for regular mobility and physical
Increasing the self-efficacy
activities
and response efficiency
- Assuring people have the necessary ability to maintain an ideal weight
of fatty liver prevention
- Assuring people that the expected result will be achieved if the right behavior
behaviors
is done
Training method and teaching aids: Substitution experiences, group discussion
with lectures and questions and answers using the educational booklet, and data
projector

60

The fourth session

Increasing the motivation
of people to perform
preventive behaviors
for fatty liver and
increasing fear about
the complications and
consequences of fatty liver
disease

Topics:
- Providing an introduction and communicating with individuals
- Motivating people to improve their diet
- Motivating people to increase mobility and physical activity on a regular basis
- Motivating people to study more about healthy foods and healthier cooking
Providing information about the symptoms of fatty liver and its complications
that lead to problems and limitations in a person’s life.
Training method and teaching aids: Group discussions and lectures with
questions and answers using the educational booklet and a data projector

higher degree (67.18%) and were married (92.18%) and
housewives (67.18%). Most of them had unfavorable
physical activity levels (86.71%), and the family income
level was acceptable at 35.15%.
Chi-square test results demonstrated no significant
difference between experimental and control groups in
terms of demographic characteristics; however, regarding
a family history of fatty liver, a significant difference was
observed between the two groups (P = 0.024, Table 3).
Based on the results, a significant difference was found
between the mean scores of perceived susceptibility
(P < 0.001), perceived severity (P = 0.002), perceived
external and internal rewards (P = 0.01), response
efficiency (P = 0.01), perceived cost (P < 0.001), and
behavior (P = 0.028) between the experimental and
control groups after the educational intervention, while
there was no such difference before the intervention.
According to the results, although there was a significant
difference between the mean scores of experimental
and control groups before the educational intervention
in terms of protection motivation (P = 0.033) and fear
(P = 0.045), this difference was much stronger with regard
to protection motivation (P < 0.001) and fear (P < 0.001)
after the intervention. A significant difference was found
in the mean scores of the perceived self-efficacy construct
in the experimental group before and after the educational
intervention (P < 0.001); however, no significant difference
was observed in the mean scores of this construct in the
126
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Educational Time (min)

60

experimental and control groups after the educational
intervention (Table 4).
The ANCOVA test was applied to compare the means
of variables in the two groups after adjusting covariates
(Pre-test). The results represented a significant difference
between the adjusted means in the groups in the post-test,
highlighting the effectiveness of the intervention (Table 5).
Based on the results of multiple linear regression, for one
unit of change in the perceived self-efficacy, the average
behavior score increased to 0.264 (P = 0.018, Table 6).
Discussion
The results of the study revealed that the implementation
of the PMT-based educational intervention in the
experimental group was effective in improving all PMT
constructs, protection motivation, and preventive
behaviors of fatty liver. However, no change was observed
in the control group receiving routine nutrition and
physical activity training provided by health care providers
in the centers.
The results also indicated that perceived susceptibility
in the experimental group improved as a result of the
educational intervention. In other words, individuals
became more sensitive to fatty liver disease after the
educational intervention. The results of Ebadi Fardazar
et al showed that educational intervention, based on
PMT on mothers’ behaviors, is effective in improving
perceived susceptibility (27). Furthermore, the findings
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Table 3. Comparison of Frequency Distribution of Demographic Characteristics of Experimental and Control Groups
Variable
Age

BMI

Waist circumference

Level of education

Marital status

Job

Family income

Physical activity

Type of oil consumed

High blood pressure

Type 2 diabetes

Hyperlipidemia

Family history of fatty liver

Grouping

Experimental Group No. (%)

Control Group No. (%)

Young (18-29)

21 (32.8)

25 (39.1)

Middle-aged (30-59)

43 (67.2)

39 (60.9)

Underweight ( < 18.5)

4 (6.2)

3 (4.7)

Normal weight (18.5-24.9)

28 (43.8)

28 (43.8)

Overweight (25-29.9)

21 (32.8)

20 (31.2)

Obesity (30 or greater)

11 (17.2)

13 (20.3)

Abdominal obesity (90 cm or greater)

24 (37.5)

31 (48.4)

Normal ( < 90 cm)

40 (62.5)

33 (51.6)

Under diploma

16 (25.0)

26 (40.6)

Diploma and higher

48 (75.0)

38 (59.4)

Single

1 (1.6)

3 (4.7)

Married

60 (93.8)

58 (90.6)

Widow

2 (3.1)

1 (1.6)

Divorced

1 (1.6)

2 (3.1)

Housewife

40 (62.5)

46 (71.9)

Employee

19 (29.7)

12 (18.8)

Manual worker

1 (1.6)

1 (1.6)

Freelance

4 (6.2)

5 (7.8)

Undergraduate

8 (26.7)

8 (26.7)

Weak

30 (46.9)

19 (29.7)

Medium

17 (26.6)

17 (26.6)

Good

17 (26.6)

28 (43.8)

Unfavorable

53 (82.8)

58 (90.6)

Favorable

11 (17.2)

6 (9.4)

Only liquid oil

27 (42.2)

25 (39.1)

A combination of solid and liquid oils

29 (45.3)

30 (46.9)

Only solid oil

8 (12.5)

9 (14.1)

Yes

6 (9.4)

3 (4.7)

No

58 (90.6)

61 (95.3)

Yes

3 (4.7)

4 (6.2)

No

61 (95.3)

60 (93.8)

Yes

3 (4.7)

4 (6.2)

No

61 (95.3)

60 (93.8)

Yes

19 (29.7)

8 (12.5)

No

45 (70.3)

56 (87.5)

P Value
0.460

0.955

0.731

0.061

0.640

0.555

0.081

0.191

0.931

0.302

0.700

0.700

0.024

Note. BMI: Body mass index.

of Maseudi et al (28), Shobeiri et al (29), Ghahremani
et al (30), Dehdari et al (31), and Fouda & Elkazeh (32)
are consistent with those of the present study. Therefore,
the level of the perceived susceptibility of individuals to
make necessary changes in behavior can be improved by
purposeful educational interventions.
Perceived severity improved after the educational
intervention in the experimental group, while the score
of this construct represented a significant decrease in
the control group; in other words, the perception of the
severity of the problem decreased among the control group,
indicating the need for using theories and frameworks
for better education. In Maseudi and colleagues study on

male students, the results are similar in the control group,
and the perceived severity score after the intervention
has decreased as in the present study. In contrast to the
current study, perceived severity did not improve as a
result of the educational intervention (28). The findings
of the present study conform to those of Pirzadeh and
Amidi Mazaheri (33), Shobeiri et al (29), Bebis et al
(34), and Fouda & Elkazeh (32). However, it contradicts
the results of studies by Park et al (35), Dehdari et al
(31, and Demirtas & Acikgoz (36), which can be related
to the number of training sessions and the time spent
on training, and finally how training has been effective.
It seems that in the implementation of educational
J Educ Community Health, 2022, Volume 9, Issue 3
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Table 4. Comparison of PMT Constructs in Experimental and Control Groups (Before and After Intervention)
Experimental (M ± SD)

Control (M ± SD)

P Valuea

Before intervention

16.82 ± 4.35

17.25 ± 4.81

0.600

After intervention

20.71 ± 3.18

17.06 ± 4.67

< 0.001

< 0.001

0.32

Before intervention

12.70 ± 2.80

13.59 ± 3.82

0.146

After intervention

15.01 ± 2.29

13.20 ± 3.92

0.002

< 0.001

0.42

Before intervention

9.10 ± 3.14

8.98 ± 3.60

0.305

After intervention

7.57 ± 2.46

9.07 ± 3.55

0.010

< 0.001

0.56

Before intervention

18.31 ± 3.67

19.21 ± 3.56

0.163

After intervention

19.79 ± 2.88

19.17 ± 3.73

0.299

< 0.001

0.70

Before intervention

16.76 ± 3.13

17.14 ± 2.61

0.464

After intervention

18.09 ± 2.27

16.92 ± 2.69

0.010

< 0.001

0.15

Before intervention

12.01 ± 4.64

11.32 ± 5.72

0.464

After intervention

8.39 ± 3.20

11.64 ± 5.42

< 0.001

< 0.001

0.09

Before intervention

23.51 ± 5.13

25.40 ± 4.59

0.033

After intervention

26.06 ± 3.86

25.17 ± 4.42

< 0.001

< 0.001

0.18

Before intervention

17.40 ± 6.05

19.70 ± 6.22

0.045

After intervention

21.42 ± 3.63

19.71 ± 6.01

< 0.001

< 0.001

0.93

Before intervention

17.17 ± 3.67

17.78 ± 3.49

0.345

After intervention

18.71 ± 3.21

17.35 ± 3.53

0.028

< 0.001

0.41

Variable

Perceived susceptibility

P valueb

Perceived severity

P valueb

Perceived external and internal rewards

P valueb

Perceived self-efficacy

P valueb

Response efficiency

P valueb

Perceived cost

P valueb

Protection motivation

P valueb

Fear

P valueb

Behavior

P valueb
Note. PMT: Protection motivation theory; M: Mean; SD: Standard deviation.
a
Independent t test; b Paired t test.

Table 5. Comparison of Means of PMT Constructs in Experimental and Control Groups After the Intervention by Adjusting the Effect of the Score Before the
Intervention (Pre-test) Using ANCOVA Analysis
Variable
Perceived susceptibility

Perceived severity
Perceived external and internal
rewards
Perceived self-efficacy

Response efficiency

Perceived cost

Protection motivation

Fear

Behavior

Before intervention

Mean Square

df

F

P Value

Partial Eta Squared

1472.66

1

337.13

< 0.001

0.730

Group

503.44

1

115.25

< 0.001

0.480

Before intervention

1111.13

1

737.97

< 0.001

0.855

Group

212.62

1

141.21

< 0.001

0.530

Before intervention

1004.34

1

722.04

< 0.001

0.852

Group

129.65

1

93.20

< 0.001

0.427

Before intervention

1153.12

1

571.21

< 0.001

0.193

Group

60.19

1

28.82

< 0.001

0.193

Before intervention

576.79

1

328.21

< 0.001

0.724

Group

66.80

1

38.61

< 0.001

0.236

Before intervention

2082.49

1

617.61

< 0.001

0.832

Group

456.75

1

135.46

< 0.001

0.520

Before intervention

1751.51

1

519.62

< 0.001

0.806

Group

168.50

1

49.99

< 0.001

0.286

Before intervention

2354.33

1

388.13

< 0.001

0.756

Group

340.68

1

56.16

< 0.001

0.310

Before intervention

1305.19

1

1213.23

< 0.001

0.907

Group

115.44

1

107.31

< 0.001

0.462

Note. PMT: Protection motivation theory; Adjusted variables: Perceived susceptibility, perceived severity, perceived external and internal rewards, perceived
self-efficacy, response efficiency, perceived cost, protection motivation, fear, and behavior (Pre-test).

128

J Educ Community Health, 2022, Volume 9, Issue 3

Promoting Fatty Liver Preventive Behaviors in Women
Table 6. Factors Affecting Behavior Using Multivariable Linear Regression Model
B

SE

Standardized Coefficients Beta

P value

Perceived susceptibility

0.125

0.107

0.160

0.048

Perceived severity

0.031

0.132

0.030

0.815

Perceived external and internal rewards

-0.009

0.097

-0.009

0.922

Perceived self-efficacy

0.264

0.110

0.257

0.018

Response efficiency

-0.033

0.152

-0.025

0.827

Perceived cost

-0.072

0.076

-0.098

0.350

Protection motivation

0.0108

0.090

0.131

0.229

Fear

-0.099

0.076

-0.145

0.0198

Family history of fatty liver Yes/No

0.342

1.21

0.024

0.780

Variable

Note. SE: Standard error; Model based on 128 observations, adjusted R-squared = 14.1%, P = 0.001.

Study population: Women referring to four urban comprehensive health service
centers in Bardaskan

Random selection of two centers from four urban comprehensive health service
centers in Bardaskan

Random assignment of one center to the intervention group and the other center
to the control group

Selection of 64 eligible women from the
selected center for intervention group
(n=64)

Selection of 64 eligible women from the
selected center for control group
(n=64)

design educational intervention program and
content
Completion of questionnaires
by women

Completion of questionnaires
by women

PMT-based educational
intervention on women

No intervention

Fallow- up
for 2-month

Fallow- up
for 2-month

Completion of
questionnaires by
women

Completion of
questionnaires by
women
Figure 2. Steps of Implementing the Research Plan
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interventions, perceived severity should receive special
attention, and appropriate programs should be designed
and implemented to improve it.
The perceived external and internal reward scores
in the experimental group significantly decreased after
the educational intervention; in other words, after the
educational intervention, individuals reviewed and
corrected the preferences and rewards that they perceived
and received in order to perform fatty liver-causing
behaviors. This result is consistent with that of Maseudi et
al, confirming the effectiveness of theory-based education
(28). It should be mentioned that with effective education,
one can influence the rewards that people perceive and
receive for wrong behavior. After perceiving the severity
and susceptibility of fatty liver disease, individuals seem to
have reviewed and corrected the preferences and rewards
they received for performing fatty liver-causing behaviors.
The perceived self-efficacy construct in the experimental
group improved after the educational intervention; in
other words, individuals became more confident in their
ability to perform fatty liver prevention behaviors after
the educational intervention. However, the perceived
self-efficacy score in the experimental group was not
significantly different from that of the control group after
the intervention. In the study of Evenson, however, the
educational intervention was not successful in improving
self-efficacy (37). In other studies by Ebadi Fardazar et
al (27) and Khiyali et al (38), perceived self-efficacy in
women improved as a result of educational intervention
based on PMT. Moreover, in the study of Ebadi Fardazar
et al, similar to the present study, perceived self-efficacy
decreased in the control group (27). These contradictory
results show the high sensitivity of individuals’ self-efficacy
and the importance of paying close attention to this
construct in educational planning. The individuals’ belief
in their ability to perform fatty liver prevention behaviors
will gradually decrease if effective educational programs
are not planned and implemented in the community.
Response efficiency in the experimental group improved
after the educational intervention, thus people realized
the effectiveness of the recommended behaviors in the
prevention of fatty liver after the educational intervention.
This result is consistent with the findings of Ebadi Fardazar
et al (27) and Maseudi et al (28). These results confirm the
effective role of the theory-based educational program to
individuals in creating a sense of response efficiency.
The results indicated that the perceived cost in
the experimental group significantly decreased after
the educational intervention; in other words, people
thought and took action to remove barriers to prevent
fatty liver behaviors after the educational intervention.
In studies performed by Ebadi Fardazar et al (27) and
Khiyali et al (38) on women, the perceived cost score in
the experimental group increased after the educational
intervention, which is not consistent with the results of
the present study. This discrepancy could be related to
the education method and the ability of the educator
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to portray the benefits of the recommended behavior
compared to perceived response costs.
The educational intervention improved protection
motivation, thus people are more motivated to perform
fatty liver prevention behaviors. These results are in line
with those of Babazadeh et al (39), Maseudi et al (28), and
Khiyali et al (38) studies. Therefore, using PMT-based
education can improve people’s motivation to adopt
behaviors to prevent fatty liver disease. It seems that
when perceived susceptibility, perceived severity, and selfefficacy are at a higher level, they become more motivated
to control risk and accept the recommended answers.
Fear in the experimental group improved after the
educational intervention; more precisely, people’s fear of
fatty liver disease and its possible complications increased
after the educational intervention, which conforms to
the findings of Ghahremani et al (30) and Khiyali et al
(38). Conversely, in the study by Dehdari et al (31), the
educational intervention was not effective on the fear
structure in women to Pap test practice. It is emphasized
that to succeed in achieving effective improvements in
PMT constructs, it is necessary to design and implement
training programs accurately and according to the
characteristics of each construct.
The score of fatty liver prevention behaviors in the
experimental group improved after the educational
intervention, thus people attempted and acted to change
the behavior as a result of the educational intervention
based on the PMT. Similar results were obtained in the
study by Ebadi Fardazar et al on women using the PMT
(27). It should be noted that the PMT-based educational
intervention to improve its constructs is effective in
encouraging people to adopt behaviors to prevent fatty
liver.
Perceived susceptibility and perceived self-efficacy
were significant in linear regression, implying that these
variables were good predictors of fatty liver preventive
behaviors. In the above-mentioned study, perceived
severity, self-efficacy, perceived response efficiency, and
perceived cost had the power to predict behavior (27).
The large number of questions according to the
studied variables and the number of PMT constructs
can affect the accuracy of people’s answers. Considering
that the study group included young and middle-aged
women, problems were created due to the interference
of data collection and implementation of educational
interventions with the daily life of these people. To solve
this problem, it was attempted to hold classes and collect
data as much as possible at agreed times with the opinion
of the participants. The final stages of the study coincided
with the beginning of COVID-19 restrictions in the
community, which the researchers followed in accordance
with the health protocols of these stages, including the recompletion of questionnaires.
The strengths of this study were the design and
development of an effective training program to promote
preventive behaviors based on PMT and the presence of
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all participants until the end of the study.
Conclusion
Educational intervention based on PMT led to the
improvement of PMT constructs and thus behavior
modification to promote the preventive behaviors of fatty
liver. Due to the low cost of preventive activities and the
effectiveness of health education and promotion programs
in comparison with therapeutic activities for fatty liver
disease, it is necessary to generalize such educational
programs and expand them to change health-related
behaviors in the community. It is suggested that similar
studies be performed on other age groups and men. The
adoption of fatty liver prevention behaviors should also be
followed for a longer period of time.
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