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Abstract

Pre-existing diabetes mellitus (Types 1 and 2) and gestational diabetes mellitus (GDM) are the most
common medical complications in pregnancy. The aim of this study was to evaluate and compare the
lifestyle habits of pregnant women with pre-existing diabetes mellitus (PDM) and GDM. A comparative-
descriptive study on diabetes self-management during pregnancy was carried out using pre-validated
self-administrated questionnaire. A total of 99 women with PDM and GDM participated in the study.
The questionnaire provided information about patient demographics, obstetric history, diabetes history,
self-monitoring of blood glucose (SMBG), dietary habits and physical activity. The two groups of
pregnant women did not differ significantly with regard to demographic and obstetric characteristics.
Only 26.8% of the women in GDM group adhered to strict SMBG and were tested daily (compared with
83.7% in PDM group, p<0.001). There were significant differences regarding dietary habits-91.1% of
the women in GDM group reported eating healthy balanced meals compared with 62.2% in PDM group,
p=0.001. Physical activity habits were similar between both groups. This study confirms the importance
of self-care and healthy lifestyle habits during pregnancy. Every pregnant woman with PDM or GDM

should obtain appropriate diabetes self-management education and support.
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Introduction

Pre-existing diabetes mellitus (Types 1 and 2) and gestational
diabetes mellitus (GDM) are the most common medical
complications in pregnancy. According to the latest edition of
IDF Diabetes Atlas, 16.2% of live births in 2017 were affected
by some form of hyperglycemia in pregnancy. It is estimated
that the vast majority of cases were due to GDM (86.4%),
while the remaining 13.6% were due to type 1 and type 2
diabetes, existing before or detected for the first time during
pregnancy [1].

Numerous studies involving women with pre-existing diabetes
mellitus (PDM) have shown the greater risk of adverse
pregnancy outcomes including preterm delivery, stillbirth,
preeclampsia, perinatal mortality, neonatal morbidity,
caesarean delivery, macrosomia and congenital malformation
compared to the non-diabetic population [2-7]. In order to
achieve a normal pregnancy outcome and to reduce the risk of
maternal and neonatal complications, the worldwide diabetes
guidelines recommend all women with PDM to be referred to
pre-conception counselling [8-10].
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Unlike PDM, GDM is a temporary condition that usually
disappears after delivery [1]. Unmanaged GDM is associated
with short- and long-term complications for both mother and
child [1,8-10]. Hyperglycaemia in GDM affects the
development of the fetus and increases the risk of macrosomia
and birth complications as well as type 2 diabetes and
metabolic syndrome later in life [9].

Care for pregnant women with diabetes requires a
multidisciplinary approach with close collaboration in a health
team including an endocrinologist experienced in the treatment
of pregnant women with diabetes, obstetricians, a registered
dietitian, a diabetes nurse specialist, neonatologist, pharmacist
and other professionals such as ophthalmologist and
nephrologist [8,11]. One of the main components for
successful diabetes management during pregnancy is patient
education. Clement defines diabetes self-management
education as ‘a process of providing the person with diabetes
the knowledge and skills needed to perform self-care, manage
crises, and make lifestyle changes required to successfully
manage this disease’ [12]. The main goal of diabetes self-
management education during pregnancy is to acquire the
necessary knowledge and skills for adaptation and self-care.
Effective diabetes management before, during and after
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pregnancy is very important in reducing the risk of adverse
pregnancy outcomes [13].

For successful management of diabetes in pregnancy, women
should be educated about the following components: self-
monitoring of blood glucose (SMBG); nutritional management;
physical activity; pharmacological treatment and weight
management. SMBG is a key element of diabetes management
during pregnancy and allows healthcare providers to choose
the most effective therapeutic option (diet combined with
physical activity, insulin therapy, etc.) [14]. Numerous studies
have shown that regular SMBG leads to reduction in maternal
and neonatal complications [15,16].

Another important component of diabetes management during
pregnancy is lifestyle modification [9]. Regardless of the type
of diabetes, pregnant women should be advised on appropriate
meal plan, optimal weight gain and moderate physical activity
[17]. Excessive weight gain during pregnancy is associated
with a higher frequency of maternal complications and long-
term consequences for the women and their children [18,19]. It
is recommended that pregnant women with diabetes follow an
individualized medical nutrition plan developed by a registered
dietitian [9]. All pregnant women should be encouraged to
perform moderate physical activity for at least 30 min a day
unless there are explicit medical contraindications to this effect
[17]. In pregnant women with diabetes, light cardio exercises
such as walking are recommended, especially after meals [20].

The aim of the present study was to evaluate and compare
lifestyle habits, including SMBG, eating habits and physical
activity in women with PDM and GDM.

Material and Methods

Study design

This was a comparative-descriptive study on diabetes self-
management during pregnancy. An informed consent was
obtained by every pregnant woman who decided to participate
in the study. The survey was conducted between January 2017
and August 2017 in the city of Plovdiv and Sofia and covered
two medical establishments: Clinic of Obstetrics and
Gynecology at St. George University Hospital, Plovdiv and
University Obstetrics and Gynecology Hospital “Maichin
Dom”, Sofia. The study was approved by the Scientific Ethics
Committee of the Medical University-Plovdiv.

Study participants

The study population included pregnant women with GDM and
PDM (Types 1 and 2), with a singleton pregnancy and aged
18-45 y. Exclusion criteria from the study were pregnant
women under the age of 18, unable to write, read and
understand the Bulgarian language. All women meeting the
inclusion criteria were invited to participate in the study. A
total of 99 women with PDM and GDM accepted to
participate. The respondents were divided into two groups-
women with GDM and PDM.

3527

Staynova/Gueorguiev/Petkova-Gueorguieva/Petleshkova

Data collection

A self-administrated questionnaire was developed for the
purpose of the study. A pilot testing among small sample of
pregnant women was performed for initial validation. The
questionnaire was design in a language familiar to the target
audience and included short and simple questions. Each
question was given instructions to help respondents to easily
fill out the answers. Items related to the socio-demographic
characteristics and obstetric details of the respondents (age,
education, occupation, marital status, number of pregnancies,
type of diabetes, treatment), information on SMBG, eating
habits and physical activity were included.

Statistical analysis

The Statistical Package for the Social Sciences (SPSS) v.17
was used to process the data. Descriptive statistics were
applied to summarize the socio-demographic characteristics of
the respondents. The continuous variables are represented as
mean and standard deviation, and the categorical-as
frequencies and percentages. The Chi-square test was applied
to search for a relationship between two categorical variables.
Man-Whitney's nonparametric test was used to compare
continuous variables in independent samples. P-value < 0.05
was considered significant.

Results

Socio-demographic and obstetric characteristics

The socio-demographic and obstetric characteristics of
participants are presented in Table 1. A total of 99 women who
met the inclusion criteria accepted to participate in the study.
Fifty-six of women (56.6%) were with GDM and 43 (43.4%)
reported for PDM (Types 1 and 2). The mean age of women
was 31.38 (4.68 y). Most of the women who took part in the
study (39.4%) were aged between 26-30 y. Among all
respondents, 75.8% reported university degree, 22.2% of
women had secondary school grade and only 2.0% reported
primary school education. As regards marital status, the
majority of women from both groups (65.7%) were married or
reported cohabitating (30.3%). Only 3.0% of the respondents
were single and 1.0% were divorced. There were no significant
differences between the two groups in regard to demographic
characteristics, with the exception of employment status-32.6%
of women in the PDM group reported as unemployed,
compared with 5.4% for women with GDM (p=0.001).

Approximately half of the women who took part in the study
(56.6%) were in the third trimester of pregnancy during the
survey. There was a statistically significant difference in
gestational age between the two groups-only 7.1% of women
in GDM group were in the first trimester during the study
compared with 23.3% in PDM group (p=0.032). In the GDM
group 66.1% of women were in the third trimester, followed by
those in the second trimester-26.8%. The reason for this is that
the screening for GDM is done between 24 and 28 gestational
weeks. In regard to diabetes treatment, the majority of women
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with GDM (85.7%) achieved successful control only through

healthy diet and exercise.

Table 1. Socio-demographic and obstetric characteristics of the survey

respondents.
o
Characteristics (n=43) (n=56) p-value
N (%) N (%)’ N (%)’
Age in years, mean (SD) ?3558) ?4157:) ?416315) p=0.5522
Education
Primary 2(4.7) 0(0.0) 2(2.0)
p=0.094°
Secondary 12(27.9)  10(17.9) 22 (22.2)
University 29 (67.4) 46 (82.1)  75(75.8)
Marital status
Single 2(4.7) 1(1.8) 3(3.0)
Cohabitation 11(25.6) 19(33.9) 30(30.3) p=0.596°
Married 30(69.8) 35(62.5) 65(65.7)
Divorced 0(0.0) 1(1.8) 1(1.0)
Occupation
Employed 28 (65.1) 49 (87.5) 77(77.8)
Home-working 1(2.3) 2(3.6) 3(3.0) p=0.001°
Student 0(0.0) 2 (3.6) 2(2.0)
Unemployed 14 (32.6) 3(5.4) 17 (17.2)
Gestational age
18t trimester 10(23.3)  4(7.1) 14 (14.1)
p=0.032°
2nd trimester 14(32.6) 15(26.8) 29 (29.3)
3d trimester 19 (44.2) 37 (66.1) 56 (56.6)
Number of pregnancies
Primigravida 21 (48.8) 29 (51.8) 50 (50.5) p=0.840°
22 22(51.2)  27(48.2) 49 (49.5)
Family history of
diabetes
Yes 19 (44.2) 29(51.8) 48 (48.5) p=0.544"
No 24 (55.8) 27 (48.2)  51(51.5)
Diabetes treatment
Diet+exercise 2(47) 48 (85.7) 50 (50.5)
p<0.001P
Insulin (MDI) 39(90.7)  8(14.3) 47 (47.5)
Insulin (CSII) 2(4.7) 0(0.0) 2(2.0)
Abbreviations: CSIl: Continuous Subcutaneous Insulin Infusion; GDM:

Gestational Diabetes Mellitus; MDI: Multiple Daily Injections; PDM: Pre-Existing
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Diabetes Mellitus; @p-value was calculated by Mann-Whitney U test. Pp-value
was calculated by Chi-square test. “The sum of the percentages for some of the
items may exceed 100 due to rounding.

In the PDM group, 95.4% of women are on insulin therapy,
with 90.7% receiving multiple daily injections and 4.7%-
continuous subcutaneous insulin infusion (Table 1).

Self-monitoring of blood glucose during pregnancy

Statistically significant differences were found in regard to the
frequency of blood glucose measurement between the two
groups (Table 2). Significantly lower was the frequency of
daily SMBG in women with GDM compared to those with
PDM. Only 15 (26.8%) respondents with GDM adhere to strict
SMBG and measure their levels every day, compared to 83.7%
for women with PDM (p<0.001).

Table 2. Frequency of SMBG among pregnant women enrolled in the
survey.

Frequency of PDM group GDM group Total (n=99) p-value

blood glucose (n=43) (n=56)
measurement
N (%) N (%) N (%)
Every day 36 (83.7) 15 (26.8) 51 (51.5) P<0.0012
2-4 times aweek 6 (14.0) 8 (14.3) 14 (14.1)
Once weekly 1(2.3) 4(7.1) 5(5.1)
Several times in 0 (0.0) 29 (51.8) 29 (29.3)
month

ap-value was calculated by Chi-square test

Nutritional habits and physical activity during
pregnancy

Tables 3 and 4 present the results from the survey related to
dietary habits and physical activity of the respondents.
Pregnant women were asked to answer whether they had gone
to a registered dietitian to develop an individualized meal plan
that complied with the requirements of diabetes and pregnancy.
It was found that only 20.2% of the respondents consulted a
registered dietitian. There were no statistically significant
differences between the groups. Of all the women who
participated in the study, 78 (78.8%) responded that they were
eating healthy and balanced meals during pregnancy. Twenty-
one women (21.2%) had not changed their eating habits. There
was a statistically significant difference in the intake of healthy
balanced meals (91.1% in GDM group compared to 62.8% in
PDM group, p=0.001). The survey also included questions
about harmful habits such as smoking (Table 3).

Pregnant women taking part in the present study found it
difficult to carry out daily physical activity (Table 4). There
were no statistically significant differences in the frequency
and duration of performed physical activity between the two
groups.

3528



Table 3. Eating and lifestyle habits of the survey respondents.

Staynova/Gueorguiev/Petkova-Gueorguieva/Petleshkova

PDM group (n=43) GDM group (n=56) Total (n=99)
Characteristics p-value?
N (%)* N (%)* N( %)*
Eating healthy balanced meals
Yes 27 (62.8) 51(91.1) 78 (78.8)
p=0.001
No 16 (37.2) 5(8.9) 21(21.2)
Individualized medical nutrition plan
Yes 8 (18.6) 12 (21.4) 20 (20.2)
p=0.804
No 35(81.4) 44 (78.6) 79 (79.8)
Prenatal vitamins use
Yes 29 (67.4) 43 (76.8) 72(72.7)
p=0.365
No 14 (32.6) 13 (23.2) 27 (27.3)
Daily consumption of vegetables
Yes 30 (69.8) 41 (73.2) 71(71.7)
p=0.823
No 13(30.2) 15 (26.8) 28 (28.3)
Meal frequency (including snacks), times/day
Three 5(11.6) 2 (3.6) 7(7.1)
Four 18 (41.9) 30 (53.6) 48 (48.5)
p=0.068
Five 11 (25.6) 20 (35.7) 31(31.3)
More than five 9(20.9) 4(7.1) 13 (13.1)
Eating out
Once weekly 14 (32.6) 20 (35.7) 34 (34.3)
2-4 times weekly 9 (20.9) 20 (35.7) 29 (29.3) p=0.136
Never 20 (46.5) 16 (28.6) 36 (36.4)
Food label reading
Yes, always 27 (62.8) 31 (55.4) 58 (58.6)
Sometimes 12 (27.9) 17 (30.4) 29 (29.3)
p=0.860
Rarely 2(4.7) 5(8.9) 7(7.1)
Never 2(4.7) 3(54) 5(5.1)
Smoking status
Smoking before pregnancy 8(18.6) 17 (30.4) 25 (25.3)
Smoking during pregnancy 1(2.3) 3(5.4) 4 (4.0) p=0.082
Never 34 (79.1) 36 (64.3) 70 (70.7)

ap-value was calculated by Chi-square test; “The sum of the percentages for some of the items may exceed 100 due to rounding.

Discussion

Based on the results of the present survey, it could be
summarized that there were no significant differences in the
diabetes self-management between the two groups of women.
Inconsistency in SMBG was observed among women with
GDM. Strict in this regard were women with GDM who were
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receiving insulin therapy. In randomized controlled trial,
Homko et al. examined the effect of SMBG on pregnancy
outcomes and emotional status in women with GDM treated
with medical nutrition therapy [21]. The investigators found
that there was no significant difference in the effect of SMBG
on feelings of self-efficacy, dietary compliance, pregnancy
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outcomes and neonatal complications. Both groups of pregnant
women-the experimental one, performing daily monitoring,
and the control one, performing periodic monitoring in prenatal
visits, have achieved very good glycemic control [21]. In a
recent randomized study, Mendez-Figueroa et al. suggested
that among women with well-controlled GDM, performing
blood glucose measurements every other day does not lead to
increased birth weight [22]. Furthermore, the observed group
increased compliance with testing compared with women who
performed daily blood glucose measurements [22].

Table 4. Physical activity habits of the survey respondents.

Characteristics PDM group GDM group Total p-value?
(n=43) (n=56) (n=99)
N (%)* N (%)* N (%)*

Any physical activity

Yes 31 (72.1) 46 (82.1) 77 (77.8)  p=0.330

No 12 (27.9) 10 (17.9) 22(22.2)

Physical activity frequency, times/week

0 12 (27.9) 10 (17.9) 22(22.2) p=0.540

1-2 times 10 (23.3) 14 (25.0) 24 (24.2)

3-4 times 12 (27.9) 13 (23.2) 25 (25.3)

5-6 times 4(9.3) 6 (10.7) 10 (10.1)

every day 5(11.6) 13 (23.2) 18 (18.2)

Duration of performed physical activity

0 12 (27.9) 10 (17.9) 22(22.2) p=0.215

1-10 min 1(2.3) 0(0.0) 1(1.0)

11-15 min 3(7.0) 2 (3.6) 5 (5.1)

16-30 min 12 (27.9) 13 (23.2) 25 (25.3)

>30 min 15 (34.9) 31 (55.4) 46 (46.5)

@p-value was calculated by Chi-square test

“The sum of the percentages for some of the items may exceed 100 due to
rounding

The main barriers to perform regular SMBG in women with
GDM involved in the present study may be related to the cost
of meters and test strips. It is not reimbursed by the Bulgarian
National Health Insurance Fund for patients with diet-
controlled GDM. Other barriers for lower patient adherence to
SMBG include lower socio-economic status, pain and
discomfort when measuring, phobia of needles, etc. [14].
Therefore, the first step towards successful management of
GDM is to focus on education of SMBG. These women should
be appropriately educated on all aspects of the use of blood
glucose meters and test strips-wash their hands before testing,
apply the correct amount of blood to the test strip, and properly
store the test strips after opening the vial [14]. Despite the
benefits of SMBG, the recommendations to verify the accuracy
of home blood glucose meters in regular intervals, should not
be forgotten [23].
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In the present study women with PDM have reported regular
SMBG. This is probably due to the longer duration of diabetes
and better knowledge about importance of SMBG. Insulin
treatment is another reason for frequent SMBG.

In regards to eating habits, it was observed that few of pregnant
women in both groups have visited a registered dietitian. In
this survey more than 90% of women with GDM reported
eating healthy balanced meals (p=0.001). Previous studies have
been suggested that low-glycemic index diet in women with
GDM could reduce the need for insulin [24]. Hui et al. reported
that women with GDM who were treated with insulin
experienced significantly higher levels of perceived stress and
anxiety related to dietary management [25].

The lower percentage in PDM group regarding consumption of
healthy meals, is most likely related to the fact that their
treatment is predominantly based on insulin and relies mainly
on pharmacotherapy to ensure good glycemic control.

Physical inactivity was observed in both groups. The beliefs
such as ‘exercise could be harmful to the baby’ may cause
barriers to performing physical exercise during pregnancy.
Other personal concern of pregnant women may be related to
the possible risk of hypoglycemia, especially in those treated
with insulin. Healthcare professionals should focus more on
providing additional information about safe and correct
performance of physical exercise during pregnancy.

Conclusion

Our findings reveal the shortcomings and difficulties in the
self-management of diabetes during pregnancy. The study
confirms the importance of diabetes self-care and healthy
lifestyle habits during pregnancy. Every pregnant woman with
PDM or GDM should receive appropriate diabetes self-
management education and support. There is a need to raise
women's awareness of the benefits of changing lifestyle during
pregnancy, as well as revealing the importance of SMBG.
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