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Pre-diabetic women’s understanding
of the role of diet in preventing diabetes
using the PEN-3 cultural model

ABSTRACT

Background. Pre-diabetes is one of the most wide-
spread epidemics in the world. Pre-diabetics are the
most susceptible to diabetes. The prevalence of pre-
diabetes status is higher than that of diabetes. Lifestyle
modification at this stage may delay the onset of type
2 diabetes for ten years. The present study aims at de-
termining the Dezful pre-diabetic women's experiences
of diabetic preventive eating behaviors.

Methods. The present study employed a directed quali-
tative content analysis (DQICA) conducted in Dezful in
2020. The experiences of 41 pre-diabetic women aged
30-65 years and 9 health care providers (physicians,
nutritionists, public health experts) were explained
using the in-depth interviewing technique on the fac-
tors affecting diabetes preventive behaviors, including
nutritional behaviors and physical activities, based on
the constructions of the PEN-3 model. The participants
were selected from Dezful health centers. Analysis of
the qualitative data was done via a directed qualitative
content analysis (DQICA). Data validity was estimated
by assessing acceptability, reliability, adaptability, and
transferability.

Results: the most appropriate and accessible way to
promote diabetes prevention behaviors in pre-diabet-
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ics is to hold training classes with a health promotion
approach implemented by health care providers.
Conclusion. Pre-diabetic women have a variety of be-
liefs and habits influenced by awareness, food culture,
and temporal and spatial constraints. By identifying the
positive and negative beliefs affecting diet, research-
ers who want to promote the nutritional behavior of
pre-diabetic women should correct and eliminate nega-
tive and inhibitory beliefs by targeting these beliefs,
emphasizing positive and motivating beliefs. They also
should use the mentioned points in their educational
interventions. (Clin Diabetol 2021; 10; 3: 261-269)

Key words: PEN-3 cultural model, pre-diabetic,
education, perceptual factors, enablers

Introduction

In the 215t century, chronic diseases account for
more than 35 million people annually or nearly two-
thirds of all deaths worldwide [1]. According to the
World Health Organization (WHO), 60% of the causes
of death and 43% of the global burden of disease (GBD)
are related to non-communicable diseases, of which
diabetes is one of the most common chronic diseases
worldwide [2]. Diabetes, as a chronic disease, is signifi-
cantly involved in the spread of physical injury, mortal-
ity, and health costs [3]. It is an increasingly important
public health concern that is considered as one of the
most important health, medical and socio-economic
problems in the world today [2] so that the WHO calls
it a silent epidemic [4].The disease is influenced by en-
vironmental and hereditary factors. Also, a sedentary
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lifestyle is associated with an increased risk of obesity,

increased waist circumference, insulin resistance, and

cardiovascular disease. Ultimately, it causes a decrease
in the quality of life. If the prevention and control strate-
gies of diabetes are not implemented, the number of

diabetic patients will increase day by day [5].

The prevalence of pre-diabetes and diabetes has
been on therise in recent years, with the WHO estimating
that about 422 million people worldwide have diabetes,
most of them living in low- and middle-income countries.
Diabetes also causes 1.6 million deaths annually [6].
Prediabetes is a complication in which the fasting blood
sugar level is higher than normal, but this increase is
not enough to be considered diabetes [5]. Studies have
shown that modifying the pre-diabetes stage can reduce
the chances of developing type 2 diabetes in pre-diabetic
people by up to 60%. Also, by changing the lifestyle, 90%
of type 2 diabetes can be prevented [5, 6].

It is possible to prevent pre-diabetes to type 2
diabetes by using a healthy diet, losing weight, main-
taining a healthy weight, and doing exercises [7].
Therefore, for people to learn the right lifestyle to
maintain health and prevent disease, they need to
change unhealthy behaviors to healthy behaviors and
implement educational programs to achieve these
behaviors [8]. Researchers have proposed various
theories and models to explain the determinants and
factors affecting behavior. One of these models is the
PEN-3 model, in which culture is the axis and basis in
preventive behavior or health-promoting behavior [9].
Culture is an important underlying factor that shapes
human behavior, and should be considered in all health
promotion programs aimed at improving and modify-
ing individuals’ habits. Regarding diabetes self-care
process, in which individuals’ health behaviors shape
the context of the family, community and society, all
cultural factors play positive and negative roles [10].

The PEN-3 model is one of the health education
models used to report a collection of health subjects
(e.g., cancer, HIV, diabetes, nutrition) with compound
clinical and cultural backgrounds affecting health be-
haviors and health outcomes [11].

The PEN-3 Cultural Model identifies 3 domains of
focus, and each domain includes three factors that
form the acronym PEN (Figure 1):

1. Cultural identity identifies the persons, extended
family, and neighborhoods that should be ad-
dressed in health education. Individuals within
each category should be educated and empow-
ered to make informed health decisions appropri-
ate to their roles in the family and community.

2. Relationships and expectations explores the in-
tended audience’s perceptions of health infor-

262

Cultural
empowerment

Relationships
and expectations

Person

Extended family

Neighborhood
—

Perceptions
Enablers
Nurturers

Positive
Existential
Negative Cultural

empowerment

Figure 1. PEN-3 model

mation and the factors that enable and nurture

health behaviors.

3. Cultural empowerment encompasses the positive,
existential and negative dimensions of a person’s
culture that can be used to empower individuals
to adopt healthy behaviors [12].

Given that the foundations of healthy and pre-
ventive behaviors are laid within society, as a result,
women's culture, beliefs, and ideas have a great effect
on the acceptance of a healthy diet. For this purpose,
it is necessary to use a qualitative approach to explain
the cultural and social factors affecting the adoption
and also to perform nutritional behaviors to prevent
diabetes among women, which can be a way to prevent
type 2 diabetes among women. The present study aims
to explain the Dezful pre-diabetic women's experiences
of diabetic preventive nutritional behaviors based on
the PEN-3 cultural model constructs including percep-
tual factors, enablers, and reinforcers in three positive,
negative, and neutral dimensions.

Methodology

The present study employed a directed qualita-
tive content analysis (DQICA) conducted in 2020 in
Dezful city. The research population consisted of all
pre-diabetic women referred to health centers, physi-
cians’ offices, and members of the Dezful city health
care team. Inclusion criteria include: being in the age
range 30-65 years (age of diabetes screening), having
the willingness to participate in the study, having FBS
level 100-125 mg/dl, HbA1c 5.7-6.4%, and having
a family record in the health centers. According to the
aim of the study, the participants were initially selected
via a purposive sampling method with maximum di-
versity in terms of age, level of education, occupation,
ethnicity, etc. from among pre-diabetic women aged
30 to 65 years, who were referred to four health cent-
ers under the auspices of the health center affiliated to
Dezful university of medical sciences. The participants
were 41 pre-diabetic women with a mean age of 44.85
+ 9.80 who did not take blood glucose control drugs
and could communicate properly and provide rich and
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complete information to the researchers. Their names
were based on the result of a free blood glucose test
(FBS, HbA, ) was recorded by laboratory personnel.
They also had previously been advised by health center
staff to change their lifestyle.

The participants were excluded from the study if
they were dissatisfied or had symptoms of diabetes,
such as a heart attack or stroke. Pregnant and lactating
women were not interviewed and were excluded from
the study as well. In the PEN-3 model, enablers were
individuals outside the population at risk who control
or influence environmental conditions to improve the
health of individuals at risk. These factors include, for
example, family members, policymakers, legislators,
resource controllers, or health care providers [13].

In this study, physicians and members of the health
care team played a significant role as environmental
factors in controlling blood sugar levels in pre-diabetic
women. Therefore, in addition to pre-diabetic women,
according to the research aim, in-person interviews were
conducted with the staff of the health center. A total of
41 women and 9 health staff were interviewed. After
the necessary coordination and personal follow-up,
the participants attended the interview sessions. The
number of sessions and the duration of each interview
varied according to the content of the subject and the
conditions of each participant. Interviews with pre-
diabetic women were conducted in neighborhoods at
the suggestion of the participants, who usually chose
a place where they could feel comfortable and express
their experiences. These neighborhoods included health
centers. At the beginning of an interview, the objectives
of the study, methods, and steps of interviewing women
were discussed and the participants were assured that
the information would be used only for research and no
name or address would be asked or recorded anywhere.
After their consent, semi-structured interviews were
conducted, and with the permission of the participants,
while briefly taking notes of non-verbal observations and
behaviors, the interviews were recorded and analyzed
on the same day. The interview begins with an open and
general question to clarify the subject of the interview.
In conducting the interviews, an attempt was made to
minimize interference in the interview process, and at
the same time, the deviation of the interview path was
prevented with appropriate questions. Since in this study
the guided content analysis method has been used,
the framework for guiding interview questions was set
based on the structures of the PEN-3 model through
specialized consultation with professors in the field of
health education and health promotion. Interviews and
data analysis continued until saturation. Each interview
lasted approximately 20 to 60 minutes.

First, general questions were asked to start the
interview and the interview process was guided based
on the participants’ answers. The interviewer listened
carefully to the interviews several times and reviewed
the manuscript text several times. At the end of each
interview session, the data recorded by the researcher
were heard at the earliest opportunity and compared
with the note-taking notes, and the contents were
merged and corrected. The text was then read several
times to gain a deep and accurate understanding of
it. It was reduced to the smallest meaningful units
(codes). The codes were then classified according to
the constructs of the PEN-3 model (Table 1). In this
research, the data were analyzed using the qualitative
content analysis method, and according to Granheim
and Landman’s (2004) approach [14].

Lincoln & Guba’s (1985) trustworthiness criteria
and techniques including credibility, confirm ability,
dependability, and transferability were used to evalu-
ate the accuracy and precision of qualitative data [15].

Results
Description of themes and (positive, negative,
and neutral) categories

I. Perceptual factors

Refer to beliefs and convictions that promote or
hinder health behavior or have no effect on health
performance and are divided into three subcategories
of positive perceptions, negative perceptions, and
neutral perceptions.
1. Positive perceptions. It is the first category in the
data and refers to perceptions and beliefs that help
promote health behavior. Positive perceptions included
4 subclasses expressed by pre-diabetic women.
A. Knowledge of the cause of pre-diabetes. In ad-
dition to being pre-diabetic, most participants had
other conditions, such as high blood lipidogram, high
blood pressure, and obesity, which they blamed on
a poor diet for their medical problems. One pre-diabetic
woman with high blood lipidogram said: “I know now
that my obesity and blood sugar level is higher than
the normal, and it is because | do not follow my diet
at all” (Interviewee #2).
B. Belief in achieving physical health with healthy
nutrition. The pre-diabetic women understood the
benefits of dieting and its importance in controlling
the disease: “l have been reducing my sugar intake for
a month with the explanations given to me by the
health care center’s experts” (Interviewee #11).
C. Belief in preventing diabetes and its complica-
tions with a healthy diet. “Patients with a family
record of diabetes and who have had diabetes and
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Table 1. The process of analyzing qualitative nutrition data

Themes

Categories

Sub-categories

Perceptions

Positive perceptions

Awareness of the cause of prediabetes (poor diet, inheritance)

Belief in achieving physical health with healthy nutrition (controlling blood sugar levels,
weight loss)

Belief in preventing diabetes and its complications with a healthy diet

Belief in reducing the cost of treatment with a healthy diet

Negative perceptions

Lack of adequate knowledge of healthy foods

Insufficient knowledge of how to properly consume food

Lack of knowledge about how to cook food properly (for example, how to cook traditional
food healthier)

Belief in diabetes only by eating sugary foods

Mental problems preventing diet (belief in uncontrollable appetite)

Interest in eating ready-made and modern foods

Existing perceptions

A greater tendency to follow a diet than to exercise

Cooking methods based on taste and smell (spicy foods)

Enablers

Positive enablers

Effective training of health care providers (physicians and experts)
Easy access to the health care unit
Media education (Radio & television)

Free services of health centers (diabetes screening plan — tests, etc.)

Negative enablers

Lack of counseling facilities in the health center (psychiatrist — nutritionist)
Failure to file and follow up on pre-diabetics

The insufficient income of families

Inefficient referral system services

Insufficient training (familiarity with healthy cooking methods, etc.)

Existing enablers

Belief in the use of herbal medicines (traditional medicine) in controlling blood sugar

Preparation of food by working together

Reinforcers

Positive reinforcers

Family members’ (parents’) encouragements

Other family members’ encouragements

Friends’ encouragements

Physicians’ encouragements

Health staff’'s encouragements

Good communication and attitude of the center staff
Communication with individuals and families with diabetes
Positive behavioral experiences of dieting

Experience losing weight — lowering blood sugar levels — reducing symptoms

Negative reinforcers

High interest in consuming sugary foods and sweets

The idea of separating your food from the family food in case of a certain diet

Inability to follow a diet when eating with family members

The family members’ insistence on neglecting the disease

The family members’ mere advice to diet and their no accomplishment with the patient
The tendency of family members, especially the youth (children), to consume fast food
The patient’s no power in selecting and preparing food

Family lifestyle (low attention to self-care behaviors)

Existing reinforcers

Planning of food and preparation of a list with family members

Preparation of a shopping list of raw materials needed to prepare food with family members

problems with them feel that they are at risk of dia- D. Belief in reducing the cost of treatment with
betes or its complications. They are more likely to fol- healthy nutrition. Some participants emphasized that
low a diet and pay attention to prevention”, said the dieting prevents diabetes and pays for expensive blood

center’s expert.

264

sugar-controlling medications, eliminating the need



Mostafa Alimehr et al., Pre-diabetic women'’s understanding of the role of diet in preventing diabetes using the PEN-3 cultural model

for a high-profile visit to a specialist and paying for
a test. “If | become diabetic, | have to go to a specialist
regularly and pay a lot of money for visits and medica-
tion” (Interviewee #16).

2. Negative perceptions. The second category is in the
data and refers to perceptions and beliefs that prevent
health behavior and included 6 subcategories.

A. Lack of adequate knowledge of healthy foods.
The staff at the health center said most of the patients’
information was poor and often incorrect: “We eat
a lot of beans in this region. Until now, | thought it
was a vegetable. | ate a lot, but now | realize that some
vegetables have starch like beans and | have to adhere
to the diet” (Interviewee #17).

B. Insufficient knowledge of how to eat properly.
“Both pre-diabetics and diabetics do not know how
much fiber should be in their daily diet. For example,
what kind of fruit should they eat daily to meet their
needs, so they all need training?” (the center’s expert).
C. Lack of knowledge of the proper cooking method.
Lack of knowledge about how to change the way
food is cooked, as well as lack of knowledge about
the nutritional value of basic food ingredients, make
them not have a healthy diet, which was mentioned
by some women and staff of the center. “Samosa, as
our traditional food, is mostly made of potatoes and
fried in oil. No one has ever advised us how to make it
that is not harmful” (Interviewee #7).

D. Belief in diabetes only by eating sweet foods.
Some women attributed high blood sugar levels to
sugary foods: “Some patients are not aware that they
think they should limit only sugar and the rest of the
food is allowed to eat as much as they want” (Inter-
viewee #20).

E. Mental problems preventing diet (belief in un-
controllable appetite). Pre-diabetic women and the
health care staff cited mental health problems such as
depression and anxiety as one of the barriers to diet-
ing. An interviewee said that “I cannot control myself
and | eat too much when | am upset and angry about
something” (Interviewee #25).

F. Interest in eating ready-made and modern
foods. One of the barriers to healthy nutrition that
most women cited was the tendency of the younger
generation to eat ready-to-eat, modern foods that did
not include traditional foods: Interviewee #41 stated:
“Also, | should consume less fast food and fried foods
in general. | cannot reduce the consumption of fast
food at home because of my children’s interest. | get
used to eating myself”.

3. Neutral perceptions. It is the third category in
the data referring to perceptions and beliefs that do
not prevent health behavior and do not need to be

changed. It includes two subcategories: a greater ten-
dency to follow a diet than to exercise, and cooking
methods based on taste and smell (spicy foods).

A. A greater tendency to follow a diet than do
physical activity. “Following a diet is easier than doing
exercises” (Interviewee #37).

B. Cooking methods based on taste and smell (spicy
foods). “| often drink a lot of water because we eat
spicy foods. | have a sign of excessive thirst, which
is a sign of high blood sugar, which may be wrong”
(Interviewee #17).

Il. Enablers

In this study, there are social forces that can be ef-
fective in increasing health behaviors or prevent them
from occurring by creating barriers.
1. Positive enablers. There are social forces that can be
effective in increasing health behaviors and facilitating
the change of health behaviors and includes 4 sub-
themes: effective training of health care providers (phy-
sicians and experts), easy access to health care centers,
media education (radio and TV), free services of the
health centers (diabetes screening plan — tests, etc.).
A. Easy access to the health care center — effec-
tive training of the health care center. Pre-diabetic
women described the presence of health centers near
their place of residence and access to physicians and
members of the health care team and their training as
effective in informing them about the disease, how
to control and prevent the progression of the disease
and their becoming diabetic: “The physician told me to
reduce my blood sugar level. | have to follow my diet.
I do the same thing. I'm glad he didn’t tell me to take
medicine as my sister does” (Interviewee #1).
B. Media education (radio and television). Pre-
diabetic women valued the role of television as well
as radio in raising their awareness of the disease
and ways to control it: “Patients with pre-diabetes
or pre-hypertension do not feel the need to listen to
educational programs on mass media until they have
the disease and become non-diabetic” (the health care
center’s physician).
C. Free health center services. “Some of the free
services of the health center caused them to go to the
health care center and get screened and find out they
were pre-diabetic. They have to follow their diet” (the
health care center’s expert).
2. Negative enablers. There are social forces that can
hinder health behaviors and included 5 sub-themes,
lack of counseling facilities in the center, inadequate
follow-up of pre-diabetics’ conditions, inadequate
education for pre-diabetics, inefficient referral system
services, and insufficient family income.
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A. Lack of counseling facilities in the health care
center. Pre-diabetic women and members of the health
care team felt the lack of a nutritionist, sports, and
mental health expert at the center. “We do not have
an expert at the health care center” (the health care
center’s physician).

B. Inadequate follow-up of pre-diabetics’ condi-
tions. The participants complained about no filing
and following up the pre-diabetics’ health care services
like diabetics’: “It would have been much better if pre-
diabetics’ records had been recorded and filed, and
like the diabetics who were followed up every three
months, they were followed up as well” (the health
care center’s expert).

C. Inadequate education of pre-diabetics. Most pre-
diabetic women reported that their health care center
did not provide training classes on their disease at the
health care center: “They should hold some courses for
us on how to cook diet foods and what to eat to avoid
diabetes” (Interviewee #19).

3. Neutral enablers

A. Belief in the use of herbal medicines (traditional
medicine) in controlling blood sugar levels. Many
pre-diabetic women mentioned the experience of using
herbal and home remedies. “I, with borderline diabetes,
do not take medicine. But, | both follow my diet and
eat fenugreek tea once a day” (Interviewee #10).

B. Preparation of food by working together. Most
of the pre-diabetic women mentioned the preparation
of food with the help of other family members, as they
felt it to be more motivating to make food. The Health
care center’s staff confirmed it as well: “When I'm going
to cook, my two daughters help me. So, | cook more
patiently” (the health care center’s physician).

lll. Reinforcers

They are knowledge, attitudes, perceptions, and
behaviors of family, health care service providers,
friends, and others who are significant to the pre-
dialectics, and the pre-diabetics follow them.
1.Positive reinforcers. Perceptions, beliefs, and behav-
iors of family, health care service providers, friends, and
others who help change health behavior and include
seven subcategories as follows:
Family members’ (parents’) encouragements
Other family members’ encouragements
Friends’ encouragements
Physicians’ encouragements
Health staff’'s encouragements
Good communication and attitude of the center staff
Communication with individuals and families with
diabetes
F. Positive behavioral experiences of dieting

momonNn®2>
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G. Experience losing weight — lowering blood sugar
levels- educing symptoms.
2. Negative reinforcers

Negative reinforcers are as follows:

A. High interest in consuming sugary foods and sweets

B. The idea of separating your food from the family
food in case of a certain diet

C. Inability to follow a diet when eating with family
members

D. The family members’ insistence on neglecting the
disease

E. The family members’ mere advice to diet and their
no accomplishment with the patient

F. The tendency of the family members, especially the
youth (children), to consume fast food

G. The patient’s no power in selecting and preparing
food

H. Family lifestyle (low attention to self-care behaviors).

. Neutral reinforcers
Family, health care service providers, friends, and

others who do not affect health behaviors, including

two sub-categories of:

A. Planning of food and preparation of a list with
family members

B. Preparation of a shopping list of raw materials
needed to prepare food with family members.

w

Discussion

Determinants of not following a proper diet, based
on the experiences of pre-diabetic women and health
care providers of their perceptions in three categories of
positive perceptions, negative perceptions, and neutral
perceptions were among the main of perceptual fac-
tors. They know the cause of their prediabetes or other
chronic diseases, such as hyperlipidemia, hypertension,
and obesity, which are related to poor diet. Pre-diabetic
women adhered to their traditional diets but did not
know enough about high-fiber, low-sugar foods, how
to properly consume foods namely what they were
allowed to eat, and how to properly eat a variety of
healthy, traditional foods. Given that culture, eating
habits, and nutritional literacy are the food patterns of
any society [16]. The findings of this study also showed
that inadequate awareness is an important factor in
unhealthy nutrition in pre-diabetic women that leads
to poor nutritional culture. It can also reduce motiva-
tion and the inability to follow a regular diet and plan
properly. These findings are consistent with the results
of Belio [17], Koshani [18], and Ramezani [19].

A review of the literature suggests that merely
informing people is not effective and cannot change
people’s behaviors. As a result, in addition to awareness
of attitudes, values, behavioral barriers, motivations,
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and goals of individuals to perform healthy behavioral
patterns need to be considered [20]. In the present
study, women who saw the effects of high blood sugar
levels (such as leg ulcers, blindness, amputation, etc.)
in their diabetic surroundings felt themselves at risk
for those complications and followed a diet. But most
of them were careless with their diet and also thought
that if their disease was serious, their doctor would
prescribe medicine.

In the study of Morowati et al., the perceived threat
was higher in diabetic patients, especially those who
observed the effects of high blood sugar levels in those
around them than in pre-diabetic individuals [21]. In the
present study, the main problem for women to follow
a healthy and recommended diet was that they could not
do it regularly and consistently because of being in situ-
ations such as parties, when they are stressed or angry,
when they are eating with other family members when
they are very hungry, etc. It refers to the Schwartzer’s
general self-efficacy, meaning that despite the difficulty
of the behaviors and the existence of obstacles, they are
confident in their ability to maintain that behavior [22].

The findings of this study showed that in the cat-
egory “positive enablers”, easy access to health care
centers, the implementation of a free screening plan,
and the effective training of health care team members
had informed women about borderline diabetes (pre-
diabetes). Therefore, in addition to health care provid-
ers in health care centers, having a mental health and
nutrition counselor to increase awareness and control
blood sugar levels can be very effective. However,
the participants complained about the inefficiency of
medical systems in providing health care services, lack
of sufficient specialized staff in the health care center
for counseling, especially nutritionists, inadequate
education of pre-diabetics, and inconsistencies in their
recommendations and confusion, inadequate follow-up
pre-diabetics’ conditions, failure to file their records,
and imposition of additional costs on the pre-diabetics
such as travel costs for health care if they were referred
to places other than the health care centers and the
need to travel long distances. They understood these
inefficiencies as the reasons for not controlling their
blood sugar levels. In Mousavizadeh et al. [23], the
participants pointed to the inefficient treatment system
and poor performance of the treatment team. Lack of
training and counseling as well as the low quality of
training or inconsistencies in the information presented
in other studies have been mentioned as obstacles to
the continuation of self-care. These results are consist-
ent with the results of the present study [18, 24, 25].

As the findings show, the existence of sufficiently
skilled educators, increase in the number of educa-

tors, and the existence of adequate training programs
to support the self-efficacy of pre-diabetic individuals
to adhere to preventive behaviors, including diet and
health care quality improvement using a patient-
centered approach by health care providers can be
effective in supporting pre-diabetics and removing
these barriers.

Participants believed that media and advertising
were effective in increasing their awareness of disease
control and awareness of healthy eating behavior, but
they did not need to listen to or watch such programs
until they took the disease seriously and felt threatened.
On the other hand, they pointed to the use of vague
words by media experts and contradictions in their rec-
ommendations and teachings, especially inappropriate
food advertisements, and as a result, the prevalence of
unhealthy eating patterns in their children. Ramezani
Tehrani pointed to the effect of mass media on food
choices. These results are consistent with the results of
the present study [26].

One of the negative reinforcers in the society that
was seen as an obstacle to diet was the inadequacy of
the existing services and educational programs in terms
of culture, the lack of emphasis on nutrition education
on traditional foods. To improve nutrition in a society,
in addition to an adequate education program in that
society, special measures must be taken by health
policymakers following economic, social, and cultural
conditions. The findings of previous studies confirmed
these results of the present study [27, 28].

Conclusion

Since most women have good access to health
care centers, it seems that the most appropriate and
accessible way to promote diabetes prevention be-
haviors in pre-diabetics is to hold training classes with
a health promotion approach implemented by health
care providers. In these classes, in addition to increas-
ing the awareness of pre-diabetics, creating a positive
attitude towards health-promoting behaviors should be
considered. Due to the effective role of social support
in performing preventive behaviors and disease control,
it is recommended to consider the role of families as
a reinforcing factor in designing programs. Use the
involvement of other literate family members in health
promotion programs to improve health behaviors as
well as information support is improtant. They can
also help reinforce these behaviors in women and their
families by providing appropriate educational content.
Since the media has an important role in informing
the public in the prevention and control of diseases,
it is suggested that the impact of the media on rais-
ing public awareness in the prevention and control of
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diseases should be examined, barriers to the lack of
effective medical and health care program should be
studied, and those involved in the media should take
action to remove these barriers.

Limitations

Since this study employed an exploratory sequen-
tial mixed methods design, the generalization of the
qualitative results should be cautiously done. Also,
because there was no similar study, it was not possible
to discuss and compare extensively.
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