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Abstract: This study aimed to investigate the change in self-care, self-efficacy, and health status of
pregnant women with gestational diabetes mellitus (GDM), and to identify whether blood glucose
control influences pregnancy outcomes. This study is experimental research using a one-group
pretest-posttest design. The study subjects were 40 pregnant women diagnosed with GDM, and the
data were collected in their 24th and 40th week of gestation and analyzed using SPSS 27.0. Paired
samples t-test was used to compare the health status, self-care, and self-efficacy of subjects between
antepartum and postpartum, and t-test and non-parametric test were used to evaluate the changes
in self-care and self-efficacy according to the ability to control blood glucose. As a result of this
study, maternal BMI, self-care, and self-efficacy after childbirth were significantly worse than before
(p < 0.001). However, HbA1c did not deteriorate and remained at a similar level, which is possibly
the effect of diabetes education (p = 0.902). Furthermore, it was found that HbA1c control has a
significant effect on preventing a decrease in self-care. In conclusion, it is necessary to develop and
apply various diabetes education programs to manage blood glucose levels in pregnant women with
GDM as blood glucose control is effective for improving not only their health outcomes but also their
cognitive status, such as self-care.
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1. Introduction

In 2014, the prevalence of diabetes was 13.7% in South Korea, the highest record in
history. It is projected that the number of diabetic patients will grow from 3.2 million in
2010 to approximately 6 million in 2050, which is an increase of 183% [1]. Gestational
diabetes is a disease characterized by unstable glucose intolerance occurring first during
pregnancy, which is reported as the prevalence of 7% in pregnant women worldwide [2].
Gynecology- or obstetrics-related national institutions, including the American College
of Obstetricians and Gynecologists (ACOG), suggest the guidelines to screen all pregnant
women at 24 to 28 weeks of gestation for the effective management of GDM. These guide-
lines also recommend the same criteria to diagnose GDM using a 75-g 2 h oral glucose
tolerance test [3]. In South Korea, gestational diabetes occurs in 2–5% of pregnant women,
and the prevalence tends to increase continuously [4,5].

In general, gestational diabetes may have adverse impacts on the health of a mother,
fetus, and infant by increasing the risk of spontaneous abortion, fetal abnormalities,
preeclampsia, stillbirth, macrosomia, neonatal hypoglycemia and hyperbilirubinemia,
preterm labor, dystocia, perinatal injury, etc. Mothers may also increase the risk of obesity
and type II diabetes mellitus after giving birth [6]. It has been reported that poorly managed
gestational diabetes may progress to Type II diabetes mellitus [7]. Since most pregnant
women with gestational diabetes mellitus have not experienced diabetes before, it has been
reported that they have limited knowledge about the disease as well as the control of blood
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glucose, dietary therapy, and breastfeeding [7]. In addition, pregnant women with GDM
have difficulty identifying useful information as they have a relatively higher demand than
typical pregnant women [8]. Thus, it is necessary to provide education for pregnant women
with diabetes. In foreign studies with diabetic patients, intervention management brought
about a decrease in HbA1c levels [9–12] and the promotion of self-care behavior [10,11].

Accordingly, the most important goal for the treatment of gestational diabetes is
to maintain blood glucose at a normal level. There are several indices of blood glucose
management, which are postprandial glucose, glycated hemoglobin and fasting glucose.
For postprandial glucose, blood glucose level one or two hours after breakfast is commonly
used, and the American Diabetes Association (ADA) suggests 120 mg/dL as the criterion
for the goal of control [13]. Another index is glycated hemoglobin that should be maintained
below 5.0% in the first trimester of pregnancy and below 6.0% in the third trimester [14].
Fasting blood glucose levels are known as important as the postprandial glucose level in
pregnancy. Both have a significant association with maternal and fetal outcomes, such as
hypertension and perinatal complications [15,16].

Thus, for successful blood glucose maintenance, pregnant women with gestational
diabetes need self-care in which they have accurate information about gestational diabetes
to care for themselves thoroughly [17]. The probability of being diagnosed with gestational
diabetes in their next pregnancy increases by 30–50% [18]. In a preceding study of pregnant
women with gestational diabetes mellitus [19], a postpartum care program in pregnant
women did not affect self-care and the control of blood glucose; however, it was found to be
an effective intervention for the promotion of self-efficacy in mothers. Another study [20]
assessed the change in self-care and blood glucose in pregnant women with GDM, but it
did not investigate their self-efficacy. Therefore, this study would investigate the change
in health status, self-care, and self-efficacy of pregnant women with GDM, and identify
whether blood glucose control influences their pregnancy outcomes.

2. Methods
2.1. Theoretical Background
2.1.1. Self-Efficacy for Diabetes Mellitus

This study is based on Bandura’s social cognitive theory for self-efficacy [21], by which
patients with gestational diabetes can successfully perform self-care behaviors, utilizing
four resources of self-efficacy, including enactive mastery experiences, vicarious experience,
verbal persuasion and allied types of social influences, and physiological and affective states.
Self-efficacy was measured by utilizing the instrument for measuring diabetic patients’
self-efficacy developed in nine items by Gu [22]. The degree of self-efficacy was calculated
by summing up the response to each item with a range of scores from 1 to 10 points. A
higher score represents higher self-efficacy and the reliability of the instrument. Cronbach’s
α was 0.77 at the time of development and 0.86 in this study.

2.1.2. Self-Care for Diabetes Mellitus

We used the self-care measurement tool for diabetic patients developed and enhanced
by Kim [23] with some modifications. Subjects were asked about their self-care management
behaviors for the last two weeks in the survey. This tool consists of a total of 16 items,
including five items on nutrition management, four items on self-measurement of blood
sugar, three items on foot care, three items on medication management, and one item on
exercise. Each item ranges from one point “never” to five points “always do”, with a higher
score indicating better self-care. In Kim’s study [23], the reliability of the tool, Cronbach’s α
was 0.68, and Cronbach’s α was 0.84 in this study.

2.1.3. Education Program for GDM

Subjects participated in an offline educational session twice, at 20 and 40 weeks of
gestation. The contents of the first education included the definition and diagnosis of
gestational diabetes, the risk of gestational diabetes, the necessity and measuring method
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for blood glucose self-monitoring, dietary and exercise therapy, stress (sick day) manage-
ment, and the duration of education was about one hour [19]. The contents of the second
education consisted of feedback on the degree of practicing the contents of the first educa-
tion and individual counseling on self-measured blood glucose levels, and the duration
of education was about 30 min. In addition to offline education sessions, two times of
telephone counseling were conducted at a two-week interval between 24 and 40 weeks of
pregnancy, and each session took about 10 min.

2.1.4. Glycated Hemoglobin (HbA1c)

There are several studies showing that strict blood glucose control may decrease the
risk of adverse pregnancy outcomes, and thus, good glycemic control is considered the first
target of antepartum care for women with GDM [24–26]. Glycated hemoglobin represents
the degree of regulating blood glucose for the past two to three months. HbA1c is the form
of hemoglobin linked to glucose, measured in the blood and used as one alternate to the
gold standard test, fasting plasma glucose, and 2 h plasma glucose levels [27]. The HbA1c
level was measured both at the first visit and the last visit. The level of HbA1c is considered
to be high when it is greater than 5% during the first trimester, and it should normally be
below 6% during the third trimester [14].

2.1.5. Body Mass Index (BMI)

BMI is the value of one’s weight (kg) divided by one’s height squared (m), which is the
obesity index most used since it can reflect the level of body fat relatively accurately. The
classification of obesity relies on adult BMI standards. In accordance with WHO guidelines
for the Asia-Pacific region, the Korean Society for the Study of Obesity has adopted the
definition of obesity as greater than BMI 25 kg/m2 [28]. BMI is an important indicator as
a factor related to the risk of maternal diseases such as gestational diabetes mellitus and
gestational hypertension.

2.2. Study Design

As shown in Table 1, this study is experimental study using a one-group pretest-
posttest design.

Table 1. Study design.

Group Pre-Test Education Post-Test

Subjects Ye1
1 O 2 Ye2

3

1 Examination for BMI, HbA1c, self-efficacy at 24 weeks gestation (antepartum). 2 Education program.
3 Examination for BMI, HbA1c, and self-efficacy at 40 weeks gestation (postpartum).

2.3. Study Subjects

Our study subjects were 40 pregnant women diagnosed with GDM who visited a
tertiary hospital as an outpatient between 24 May 2018 and 23 May 2020. They received
a prescription for education on GDM from the doctor due to their abnormally increased
glucose metabolism and glucose intolerance associated with physiological changes during
pregnancy. The number of subjects for the effect size was estimated with G-power, using a
paired samples t-test according to Cohen’s analysis of power [29], with the estimation of a
significance level α = 0.05; the magnitude of effect f = 0.5; the statistical power (1-β) of 0.8;
and the number of subjects with significance of 34 persons. Considering a drop-out rate of
20%, 40 women were selected as the final subjects.

The inclusion criteria of subjects were (1) adult over 20 years old, (2) person who has
clear consciousness and can communicate, and (3) person who understands and agrees to
the descriptions of the research, while the exclusion criteria of subjects include (1) pregnant
woman with a history of diabetes before pregnancy and (2) pregnant woman with a history
of mental or cognitive impairment in the medical record.
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2.4. Data Collection and Analysis

For the ethical protection of the research subjects, this study was conducted after
obtaining the approval of the K. General Hospital IRB. The researchers informed the
research subjects of the purpose and method of the study, the guarantee of the anonymity
of the personal information, and the possibility of voluntary participation, stopping or
withdrawing participation. It was also informed to the subjects that all information drawn
up or collected during the research would be processed with code numbers and initials so
that no one could identify personal information, and the related documents were stored in
a cabinet with a lock to provide the best privacy protection.

Data was collected through a pre-test during the first education session to manage
GDM at 24 weeks of gestation and a post-test which was conducted in the second education
session at 40 weeks of gestation after birth. The collected data were analyzed, using the
SPSS 27.0 Statistics program (IBM Corp., Armonk, NY, USA). The general characteristics
of the study subjects were analyzed using descriptive statistics. To compare the health
status, self-care, and self-efficacy of subjects between antepartum and postpartum, paired
samples t-test was used as the p-values of the Kolmogorov–Smirnov normality test were
greater than 0.05. By the HbA1c, the difference in changes in antepartum and postpartum
self-efficacy was analyzed, using an independent samples t-test as the p-value of normality
test was greater than 0.05. However, Mann–Whitney U-test (non-parametric statistic) was
used for self-care as the p-value of normality test was less than 0.05.

3. Results

In this study, the main research objectives are to evaluate the change in health status
based on the week of gestation and identify the effect on the self-efficacy and self-care of
pregnant women with GDM by blood glucose control.

3.1. General Characteristics of Subjects

Table 2 presents the characteristics of subjects, including their self-efficacy and self-care
before childbirth. In this study, the mean score of self-efficacy was not high, with 60.1 points
(SD = 12.26): 25.0% of the subjects had a low score (50 or less); only 12.5% had a good score
(greater than 75); and 62.5% showed a fair score (between 51 and 75). The mean score for
self-care was also moderate, with 46.28 points (SD = 10.39). Subjects evaluated the prenatal
care quality, consisting of the all-encompassing management of subjects throughout their
pregnancy period, on a scale of 1 to 10 points, which indicates a higher score is a higher
level of quality care. Although many subjects were categorized into normal BMI (less than
25 kg/m2), 35.0% of subjects were either overweight or obese. Most subjects (70%) showed
high HbA1c (greater than 5%), indicating impaired blood sugar management in the first
trimester that leads to hyperglycemia.

Table 2. Characteristics of study subjects (n = 40).

Variable n (%) Mean ± SD

Age (years) 33.73 ± 4.15
<35 27 (67.5)
≥35 13 (32.5)

Occupation
Unemployed 14 (35.0)
Employed 26 (65.0)

Parity
Primipara 30 (75.0)
Multipara 10 (25.0)

Care level 1 8.60 ± 1.57
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Table 2. Cont.

Variable n (%) Mean ± SD

BMI 2 23.16 ± 4.00
<25 26 (65.0)
≥25 14 (35.0)

HbA1c 3 5.38 ± 0.58
≤5 10 (25.0)
>5 30 (75.0)

Self-efficacy 4 60.10 ± 12.26
Self-care 5 46.28 ± 10.39

SD: standard deviation. 1 Units expressed as point (1–10). 2 Units expressed as kg/m2. 3 Units expressed as
percentage (%). 4 Units expressed as point (9–90). 5 Units expressed as point (16–80).

3.2. Comparison of Antepartum and Postpartum Health Status, Self-Care, and Self-Efficacy

Table 3 shows the study subjects’ BMI, hemoglobin A1c, self-care, and self-efficacy
in antepartum and postpartum. Hemoglobin A1c remained at a similar level. However,
BMI significantly increased by 2.25 from antepartum to postpartum. The self-care and
self-efficacy scores decreased after childbirth, which was also statistically significant.

Table 3. Comparison of antepartum and postpartum health status, self-care, and self-efficacy (n = 40).

Variable

Mean ± SD
z, t p-Value24 Weeks

(Antepartum)
40 Weeks

(Postpartum)

BMI 1 23.16 ± 4.00 25.41 ± 3.77 5.189 <0.001
HbA1c 2 5.38 ± 0.58 5.37 ± 0.42 0.124 0.902
Self-care 3 46.28 ± 10.39 39.70 ± 6.41 4.624 <0.001
Self-efficacy 4 60.10 ± 12.26 47.53 ± 12.48 6.048 <0.001

SD: standard deviation. 1 Units expressed as kg/m2. 2 Units expressed as percentage (%). 3 Units expressed as
point (9–90). 4 Units expressed as point (16–80).

3.3. Comparison of Changes in Antepartum and Postpartum Self-Care and Self-Efficacy by the
Ability to Control Blood Glucose

To identify whether there were significant differences in changes in self-care, and
self-efficacy between antepartum and postpartum according to the study subjects’ initial
ability to control blood glucose at 24 weeks of gestation, subjects were divided into two
groups, a group of persons with HbA1c lower than 5% and a group of those higher than
5%. It was considered that HbA1c lower than 5% means good blood sugar control, and
HbA1c higher than 5% indicates poor blood glucose control. It was found that there were
differences in changes in self-care and self-efficacy between the two groups. Self-efficacy
decreased by 3.16 points more in the poor blood sugar control group, which was not
statistically significant. For self-care scores, the good blood sugar control group showed
a relatively slight decrease of 1.90 points (SD 7.85), whereas the poor blood sugar control
group decreased by 8.13 points (SD 8.92), which was statistically significant, as shown in
Table 4.

Table 4. Comparison of changes in antepartum and postpartum self-care and self-efficacy by the
ability to control blood glucose (n = 40).

Variable
Mean ± SD

z, t p-Value
HbA1c < 5% (n = 10) HbA1c ≥ 5% (n = 30)

Self-care Diff. −1.90 ± 7.85 −8.13 ± 8.92 86.000 0.045
Self-efficacy Diff. −10.20 ± 16.38 −13.36 ± 12.11 0.653 0.517

SD: standard deviation.
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4. Discussion

There are several studies showing that self-care is associated with the diabetes pa-
tient’s blood glucose and other physical or emotional health outcomes, and initial diabetes
management status may affect the willingness to maintain self-care efforts to improve their
health outcomes, such as self-efficacy [30,31]. From this point of view, our study shows
that the self-care of pregnant women with GDM is significantly associated with the blood
glucose management status or ability early in the diagnosis of GDM. This finding indicates
that it is important to investigate and determine the person’s blood glucose management
status or ability before starting self-care. Moreover, it is necessary to select the appropriate
self-care education program according to the person’s initial ability to manage blood glu-
cose in order to improve health outcomes in pregnant women with GDM. Compared with
the previous study showing a significant increase in HbA1c [32], our study showed that
glycated hemoglobin can be properly controlled without a significant increase, which is
considered as the effect of the education program given to subjects. Accordingly, it was
found that the ability to control blood glucose is significantly associated with the change of
self-care in pregnant women with GDM.

In this study, the subjects’ self-efficacy before giving birth was 60.10 out of a total score
of 90. In a previous study on pregnant women with GDM [19], the level of self-efficacy
before giving birth was 64.43 in the experimental group and 68.87 in the control group,
which was similar to the result of this study. However, regarding the self-efficacy after
applying the nursing intervention program to mothers with GDM, the self-efficacy of the
experimental group increased from 0.12 to 64.55 in the study [19], whereas in this study,
it decreased to 47.53 (SD 12.48), showing a different result from the previous study. Yet,
it is not safe to simply compare two studies because of different aspects: study subjects,
education programs, and study designs. This is probably because the education methods
generally provided to mothers with gestational diabetes vary in each hospital, the education
experience and skill of the nurses may be different, and the study period is different between
the previous study and this study. The reason for the decrease in self-efficacy after giving
birth in this study is that mothers’ self-efficiency may have been negatively affected by
other factors, such as anxiety and worry about childcare, since the birth is an important life
event for women. Thus, it is necessary to develop an education program that can increase
self-efficacy after giving birth.

In previous studies of pregnant women with gestational diabetes mellitus, the average
age of the subjects was 35.8 years and 35.5 years [19,33]. The average age of the subjects in
this study was 33.73 ± 4.15 years, which was slightly lower than in the previous studies.
Pregnant women had a continuous weight loss for one year after giving birth, and the
degree of weight loss became gradual three months after giving birth [33]. However, the
postpartum body mass index increased slightly in this study, which is thought to be because
there was not enough time to lose weight due to mothers’ visiting a hospital within 4 weeks
after giving birth to take a postpartum test. Therefore, pregnant women need to be aware
of the importance of managing weight and health during pregnancy in consideration of
health status after giving birth, and these contents should be reflected in establishing a
diabetes education program for pregnant women with GDM.

This study has limitations despite the significance of the research. First, there may
be a risk of bias due to the study design with random assignment and no control group.
Second, the study used HbA1c as one of the parameters of the health outcome, but HbA1c
fluctuates during pregnancy, hence, it would be better to have subjects with minimum
30 weeks of pregnancy if HbA1c is to be used, or oral glucose tolerance testing needs to be
the parameter for the outcome of the diabetic health for the future study. Lastly, there is a
limitation in generalizing the results to all institutions since the study was conducted at a
single institution.
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5. Conclusions

Self-care influences self-efficacy in pregnant women, and poor management of HbA1c
in those with GDM is negatively associated with their self-efficacy. Accordingly, this
study found the relationship between poor management of HbA1c in pregnant women
with GDM and self-efficacy. Understanding people’s blood sugar control ability may
support providing more effective self-care education incorporated with the evaluation of
the individual’s clinical condition. This may also help improve self-care behaviors and
glycemic control ability in pregnant women with GDM.
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