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Abstract

Background: Self-care is defined as a strategy to adapt the events and stresses of life, which improves health and includes
special activities that alleviate the symptoms of the disease. This study aimed to investigate the impact of a self-care program
on the self-esteem of patients with type 2 diabetes mellitus (T2DM) attending rural health centers in Gorgan City in 2023.
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Methods: A quasi-experimental, pre-and post-test intervention study was conducted using a multistage sampling technique

in patients with T2DM and prediabetes attending health centers in rural health centers of Gorgan City. An educational

Keywords

program was conducted on 68 patients divided into two groups of diabetes and pre-diabetes (34 patients in each group). Data

were collected using a personal information checklist, standard self-care questionnaires, and the Coopersmith Self-Esteem
Inventory. Follow-up was conducted two months after the intervention. The data were described using mean and standard
deviation, and analyzed by Kolmogorov-Smirnov, Chi-square, Independent T-test, and Paired T-test.
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Results: The mean age in the T2DM group was 58 +7.26, and 60.29 + 9.47 years in the pre-diabetes group. The mean fasting
blood sugar levels in the T2DM and pre-diabetes groups after the intervention were 131.24 and 100.94, respectively, which
showed a significant statistical difference (P-Value=0.02). The mean self-esteem scores in the T2DM and pre-diabetes groups

after the intervention also showed a significant statistical difference (P-Value =0.006).

Conclusion: In the current study, the present intervention led to the improvement of self-esteem and self-care scores in

people with T2DM and pre-diabetes.

Highlights
What is current knowledge?

According to the field studies conducted by the research team, it seems that
pre-diabetic people do not consider themselves at risk of developing T2DM.

What is new here?

Based on scientific investigations, most of the studies have often studied the
group of patients with healthy people, and since pre-diabetic people are at
the forefront of the disease, conducting a study is very important to
investigate their behavioral variables such as self-esteem and self-care
behaviors.

Introduction

Type 2 diabetes mellitus (T2DM) has imposed increasing burdens on healthcare
systems worldwide (1). Prediabetes is characterized by fasting blood sugar equal
to or greater than 100 and less than 126 mg/dL. Also, blood sugar above 126
mg/dL is considered diabetes (2). The prevalence of T2DM is rapidly increasing
globally, at a rate of 3-4 percent per year (3). The Middle East is likely to face a
significant increase in the burden of diabetes in the coming years. Additionally,
the majority of the increase is expected to occur among individuals aged 45 to
64, who are economically considered part of the active population in their
countries (4). The prevalence of diabetes in Iran has continuously expanded in
recent years due to aging, obesity, urbanization, population growth, and sedentary
lifestyles. Studies have shown that 11.4% of the Iranian population has been
diagnosed with diabetes (5), with nearly 40% of them still undiagnosed (4).
Currently, T2DM is one of the main causes of mortality and reduced life
expectancy (6). Chronic hyperglycemia resulting from it leads to macro- and
microvascular complications. Despite numerous complications such as heart
disease, diabetic retinopathy, stroke, and amputation, proper control and care can
prevent these serious disabilities (3).

Self-esteem is a part of an individual's self-concept, which includes
cognitive, behavioral, and emotional aspects. More precisely, self-esteem refers
to the level of value that individuals place on themselves. The behavioral aspects
of self-esteem manifest in behaviors such as assertiveness, decisiveness, and
politeness toward others (7). Self-esteem has a very close relationship with an
individual's mental image of themselves and their coping mechanisms. In other
words, a positive self-image leads to a sense of worthiness in the individual.
Illness, treatments, or related side effects can lead to changes in mental self-image
and self-esteem, which are much more apparent in chronic diseases due to their
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long and unpredictable nature (8). Additionally, coping mechanisms that play a
crucial role in enabling a patient to learn to live with the disease are also
influenced by self-esteem (9). Chronic diseases such as diabetes and hypertension
present individuals with various challenges, including pain, physical activity
disorders, lifestyle changes, and reduced self-esteem. Self-esteem is an important
factor in coping with stressful factors in chronic diseases, as higher self-esteem
leads to better adaptation to the disease regardless of its type and severity (10).
Low self-esteem in chronic diseases negatively affects interpersonal
relationships, thinking, feelings, and patient performance. Numerous studies on
individuals with chronic diseases such as diabetes, cardiovascular diseases,
arthritis, malignancies, and respiratory diseases have shown an increase in
depressive symptoms. High self-esteem is associated with lower levels of
depression in chronic diseases, making its assessment important in chronic
diseases such as diabetes and hypertension (11). A survey conducted by Helgeson
et al. on patients with diabetes reported that low self-esteem had negative effects
on the self-care of the patients (12). Several studies have suggested that self-care
behaviors are a determinant of disease control and related health complications
(13). A study carried out on navigation of patients with T2DM indicated that the
group accompanied for guidance and education as a stimulus to adherence to
treatment obtained positive results with reduced HbA lc levels, better adherence
to treatments, and lower body mass index after 12 weeks of intervention (14)

Many patients have emphasized the importance of blood sugar control as a
key factor to control and treat T2DM due to increased knowledge in the field of
diabetes. The main goal of diabetes treatment is to reduce and maintain serum
glucose in the normal range (15). Self-care is defined as a strategy to adapt to
events and stresses of life, which improves health and includes special activities
that alleviate the symptoms of the disease (16). Therefore, this study aimed to
determine the impact of self-care education on self-esteem, self-care behavior,
and blood glucose levels in patients with T2DM and those in the pre-diabetic
stage attending rural health centers in Gorgan City in 2023.

Methods

Study procedure

A quasi-experimental, pre-and post-test intervention study was conducted on 68
patients with T2DM and patients in the pre-diabetic stage visiting healthcare
centers covered by rural health centers in Gorgan City. At present, a multistage
sampling technique was used to collect data. Two Health Houses were included
in the study, randomly. Then, 68 patients were also randomly selected in each
group (34 patients in T2DM group and 34 participants in the pre-diabetes group)
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from two separate Health Houses. The study protocol was approved by the Ethics
Committee of Golestan University of Medical Sciences (Ethics no:
IR.GOUMS.REC.1402.029). Before the study, all participants filled out an
informed consent form and were informed that they could withdraw from the
study at any time if they wished.

Participants

Individuals with a minimum of one year of illness, reading and writing abilities,
and age 30 and above were included in the study. Additionally, absence from two
or more educational sessions and individuals' lack of interest in continuing
participation were considered exclusion criteria of the study. The groups were
selected from two separate rural health centers to prevent contact between
patients and the prevention of forming probable bias.

Intervention of the study

Each group (T2DM, and pre-diabetes) was divided into three subgroups to
conduct the training in two study groups. Each group consisted of ten people
except for one group which had to be 12 people due to circumstances (Total of
34 patients). Health education specialists applied diabetes education based on the
guidelines of the Brazilian Diabetes Society that considered the following
subjects: subcutaneous drug administration, prescribed drugs, foot care and
improvement in coping, activities/exercise prescribed, improvement in
willingness to learn, diet planning, and assistance to stop smoking when present
support for decision-making, guidelines regarding eye fundus examination,
vaccination, and review on medication adherence, adherence to self-monitoring,
and agreed goals (14). The training sessions were conducted in 30- to 45-minute
sessions, and educational pamphlets were distributed among the patients, and, in
brief, at the end of the sessions, individuals' questions were answered if needed.
All educations were provided by a health education specialist.

Sample size

Based on the study by Bagheri et al. (17) association between self-care behaviors
and self-esteem of rural elderlies’ necessity of health promotion with a 95%
confidence level and a minimum test power of 80%, a minimum of 62 samples
were required. Taking into account a 10% dropout rate during the follow-up
process, a minimum of 68 samples (34 in each group) were included in the study.
In total, 34 diabetic patients (Blood sugar level >126 mg/dl) and 34 pre-diabetic
patients (Blood sugar level 100 to 125 mg/dl) (18) were studied. Diabetic and
pre-diabetic patients with health records in the health center were included in the
study using simple random sampling.

Instrument of the study

To collect data, a demographic information questionnaire (Age, gender, marital
status, education level, and occupation), the Summary of Diabetes Self-care
Activities (SDSCA) questionnaire (19) with a reliability of 0.95, and the
Coopersmith Self-esteem Inventory (20) with a reliability of 0.88 were used. The
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self-care questionnaire included 12 questions (Five items about diet, two about
exercise, two about blood sugar control, two about foot care, and one about
diabetic medication adherence and FBS levels) based on the patient's most recent
test within the past week. For each of the questions, a score of 1 was given for
performing the self-care behavior daily, and a score of 0 was given for not
performing it (The score ranges from a maximum of 7 and a minimum of 0 for
each question over a week). The standard Coopersmith Self-esteem Inventory
consists of 58 items, and the respondent must mark each item with "Yes" or "No"
to indicate whether it applies to them. The items are categorized into the general
scale (26 items), social scale (8 items), family scale (8 items), educational or
occupational scale (8 items), and lie scale (8 items).

Statistical analyses

The data were described using mean and standard deviation, the assumptions of
all statistical tests, including homogeneity of variances (assessed via Levene’s
test) and normality (assessed via the Kolmogorov-Smirnov test), were checked
and met. The data were then analyzed using the Chi-square test for categorical
variables, Independent Student Samples T-test for between-group comparisons,
and analyzed by Kolmogorov-Smirnov, Chi-square, Independent T-test, and
Paired T-test. The significance level for the tests was considered to be less than
0.05.

Results

The mean age in the T2DM group was 58 +7.26, and 60.29 + 9.47 years in the
pre-diabetes group. In the T2DM group, 23 individuals (67.6%) and in the pre-
diabetes group, 22 individuals (64.7%) had education beyond high school
diploma. Also, the majority of patients in the T2DM group 12 (35.30) were
housewives compared to 10 (29.42) in the pre-diabetic group (Table 1). In this
study, before the intervention, a significant difference was observed between the
two groups only in terms of self-care behaviors for blood glucose monitoring (P-
Value =0.044) and medication adherence (P-Value =0.046). However, after the
intervention, significant differences were observed in blood glucose monitoring
(P-Value =0.001), foot care (P-Value =0.027), and medication adherence (P-
Value =0.001) (Table 2).

In the T2DM group, post-intervention self-esteem classification revealed
that moderate self-esteem was the most frequent with a frequency of 17
individuals (50%), and it had a trend of moderate and low self-esteem with a
frequency of 15 individuals (44.1%) in the pre-diabetes group, with a statistically
significant difference between the two groups (P-Value =0.027) (Table 3). The
blood glucose level did not indicate a statistically significant difference in the
pre-diabetes group before and after the intervention (P-Value=0.256), while the
blood glucose level was statistically significant in the T2DM group before and
after the intervention (P-Value=0.001) (Table 4).

Table 1. Demographic characteristics of the studied patients in the studied groups

Group Diabetic Pre-diabetic P-Value
Number (Percentage) Number (Percentage)
Male 7(20.6) 9 (26.5)
Gender Female 27 (79.4) 25 (73.5) 0-567+
Age 58+7.26 60.29+9.47 0.281++
. Non-academic 22 (64.7) 23 (67.6)
Education ‘Academic 12 (35.3) 11 (32.4) 0798+
Other 4 (11.76) 5(14.70)
Non-income 5(14.70) 7 (20.58)
Job Housewife 12 (35.30) 10 (29.42) 0.117 +
Non-fixed income 10 (29.42) 9 (26.48)
Fixed- income 3(8.82) 3(8.82)

+ Chi-square
++ Independent Student t-test

Table 2. Comparison of the scores of self-care components in the patients with diabetes and pre-diabetes before and after the intervention

Pre-intervention
Group Variables Dietary Physical activity Blood sugar check Foot self-care Drug usage
Intervention Mean 21.33 4.5 1.11 10.02 6.52
SD 3.83 3.31 1.73 3.52 1.28
Mean 22.97 5 2.32 7.79 6.76
Control
SD 4.75 3.63 2.95 5.55 1.20
+Between groups 0.141 0.529 0.044 0.146 0.046
Group Post-intervention
Variables Dietary Physical activity Blood sugar check Foot self-care Drug usage
Intervention Mean 22.94 6.94 4.73 10.55 6.67
SD 3.43 2.67 2.37 2.67 0.58
Control Mean 22.79 5.23 2.79 7.82 6.58
SD 3.94 3.38 2.73 5.01 1.25
+ Between groups 0.001 0.069 0.001 0.027 0.001
++P-Value (Within group) (Diabetic) 0.043
++P-Value (Within group) (Pre-diabetic) 0.671

+ Independent Student t-test
++One-Way ANOVA
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Table 3. Comparison of self-esteem in the patients with diabetes and pre-diabetes before and after the intervention
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. . Diabetic Pre-diabetic
Time of the study / Variable Levels of self-esteem Number (Percentage) Number (Percentage)
Poor 18 (52.9) 14 (41.2)
Pre-intervention Self-esteem Intermediate 14 (41.2) 17 (50)
Fair 2(5.9) 3(8.8)
P-Value 0.60+
Poor 6(17.6) 15 (44.1)
Post-intervention Self-esteem Intermediate 17 (50) 15 (44.1)
Fair 11 (32.4) 4(11.8)
P-Value 0.027+
+ Mann-Whitney U test
Table 4. Comparison of blood sugar levels in the patients with diabetes and pre-diabetes before and after the intervention
Group Diabetic Pre-diabetic P-value
Variables Mean SD Mean SD (Between-group)
Blood sugar (Before intervention) 207.6 70.54 238.88 66.32 0.06+
Blood sugar (After intervention) 192.24 62.08 241.94 63.29 0.02+
P-Value (Within groups) 0.001++ 0.256++

+ Independent Student t-test
++Paired Samples t-test

Discussion

In this study, a total of 68 patients with T2DM, including 34 in the T2DM group
and 34 in the pre-diabetes group, were enrolled. Similarly, in the study by Mahdi
etal. (28), a total of 64 patients, including 32 T2DM and 32 pre-diabetes subjects,
were included. The mean age of the participants in the current study was 59.15 +
8.37, while in the study by Bagheri et al. (17)., this number was 66.85 + 7.61. In
the present study, no statistically significant differences were observed between
the two groups in terms of age, gender, education, and occupation, which is
consistent with other studies (16,21,22). This may indicate the absence of bias in
the selection of study arms and the similar conditions of the samples at the start
of the study.

Self-care

Prior to the intervention, there was a statistically significant difference in blood
sugar levels and medication consumption between the two groups, which could
be due to the presence of a control group in the pre-diabetes stage. This result
was anticipated by researchers. However, what researchers were seeking was the
difference in other self-care behaviors such as dietary regimen, physical activity,
and foot care. Following the intervention, all self-care behaviors improved except
for physical activity, which may be due to the fact that most of the samples
studied were housewives with low levels of education and limited access to a
suitable physical activity environment.

In a study conducted by Parham et al. (21), the findings also showed that
63% of patients with diabetes did not fully adhere to the prescribed dietary
regimen, and 38% of them consumed suitable amounts of fruits and vegetables,
while only 11% of them completely avoided high-fat foods such as red meat and
high-fat dairy products. Moreover, 26% of patients with T2DM had no physical
activity during the week, and only 2% of them participated in a specific exercise
activity every day of the week. Interestingly, 35% of them did not check their
blood sugar levels on any day of the week. Based on the results, 50% of them
performed foot examinations seven days a week, which is in consistent with the
present study regarding self-care behaviors. The findings of the study by
Hamadzadeh and colleagues (22) showed that the highest level of adherence to
self-care was in the dimensions of regular insulin or oral anti-diabetic medication
use and adherence to the dietary regimen, and the patients exhibited the weakest
self-care behavior in terms of regular blood glucose monitoring. In the present
study, patients had a weak self-care score, which correlates with other studies
(23) that indicate the need for different education than routine education provided
in the healthcare system.

Self-esteem

Before the intervention, 52.9% were weak, 41.2% were moderate, and 5.9% were
strong in terms of self-esteem classification. After the intervention, 17.6% were
weak, 50% were moderate, and 32.4% were strong. In Elalem et al.’s study,
before the intervention, 85.3%, 14.7%, and 0% were weak, moderate, and strong,
respectively, and after the intervention, these numbers reached 23.5%, 47.1%,
and 29.4% (24), which the changes were statistically significant in both studies.
In this regard, Solhi et al. reported a significant difference between the average
self-esteem score before and after the intervention in the intervention group (23).
This study demonstrated that the self-care program will cause a significant
increase in self-esteem, which was in accordance with the results of studies by
Elalem et al. (24) and Bagheri et al. (17). In the present study, it was shown that
the self-esteem score significantly increased before and after the intervention in
the intervention group, which was in accordance with the findings of the Elalem
et al. (24). Also, Rahimi et al. (25) investigated the effect of the continuous care

model on the self-esteem of heart failure patients and found a positive effect on
self-esteem levels. Guillon et al. (26) investigated the relationship between self-
esteem and mental disorders in adolescents. They found that mental disorders in
adolescents are associated with low self-esteem, and appropriate therapeutic
interventions can increase adolescent self-esteem. It was also reported in the
study of Hashemi et al. (27) that the complications of diseases may lead to
emotional and social discomfort, which may lead to a decrease in self-esteem,
sadness, and social isolation.

Blood sugar

This study showed that the blood sugar level before and after the intervention
was remarkably reduced in the intervention group, which was in accordance with
the findings of Mahdi et al.’s study (28). In the investigation of Myers et al., it
was proven that the quality of life of people with T2DM increased with training,
which led to the control of blood sugar in these people. The dramatic decrease in
the amount of sugar in the intervention group was an indicator of better blood
sugar control of the elderly during the study period and positive changes in their
behavior. These changes can be the most important factor in improving the
quality of life (29). In the study of Ong-Artborira et al. (13), after performing
linear regression and adjusting for gender, age, education, duration of diabetes,
smoking, and alcohol consumption, it was shown that blood sugar levels were
related to diabetes health literacy, self-efficacy, and self-care behavior. In the
opposite results, Foppa et al. (14), in a study entitled “The effect of patient
management on blood sugar control, adherence to self-care and knowledge about
diabetes”, showed improvement in blood sugar control, adherence to self-care,
and knowledge of T2DM in the study participants. Adhering to self-care can be
challenging for many people with T2DM because it requires commitment and
ongoing effort. In fact, as mentioned above, better implementation of self-care
leads to greater commitment to the treatment of T2DM (14,30,31).

Conclusion

In the current study, the present intervention led to the improvement of self-
esteem and self-care scores in people with T2DM and pre-diabetes. In fact, the
lack of educational interventions in the country's health system, especially in the
field of self-care and self-esteem, can represent the inappropriate conditions of
patients with T2DM. Notably, the self-esteem scores of pre-diabetic patients
were higher than those of T2DM patients, possibly because pre-diabetic
individuals perceive themselves as less vulnerable to the challenges and potential
complications associated withT2DM. Nevertheless, this issue can be considered
a threat and more attention should be paid in future researches regarding
providing education and sensitizing these people.
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