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Objective
The aim was to evaluate the effectiveness of an individualized educational program
in improving patient’s awareness, knowledge, and attitude and to assess its role in
reducing the burden of gestational diabetes mellitus (GDM).
Patients and methods
A prospective study was conducted on women diagnosed to have GDM at 24–28
weeks of gestation according to The Diabetes In Pregnancy Study group India
criteria 2015 (2 h blood glucose ≥140mg/dl) between December 2015 and
December 2016 who were enrolled into an individualized GDM educational
program. A modified and shortened version of a validated questionnaire
developed by Carolan and colleagues was tested before and after education to
evaluate the feedback of education. Follow-up was every 2 weeks till labor to
assess awareness together with both maternal and fetal outcomes.
Results
A total of 60 pregnant women diagnosed to have GDM were included. The
questions that were answered correctly in the post-test by more than 50% of
the participants fell into these categories: definition of GDM (100%), associated risk
factors (75%), way of diagnosis (83.3%), management of GDM (71.7%), and
postpartum follow-up (56.7%). As regards fetal and maternal outcome it was
observed that both weight gain and glycemic control were better in the well-
educated group versus other groups (P=0.02, 0.01, respectively).
Conclusion
Health education plays an important role in increasing patients awareness
regarding the GDM risk and its proper management in order to reduce its
complications both for the mother and the fetus.
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Introduction
Gestational diabetes mellitus (GDM) is a type of
diabetes that affects pregnant women during the
second and third trimester due to insulin resistance
that has resulted from hormone production by the
placenta [1]. It has been estimated that 75–90%
of cases of high blood glucose during pregnancy
are GDM [2]. An oral glucose tolerance test is
recommended for screening of GDM between the
24th and 28th week of pregnancy, but for high-risk
women the screening should be conducted earlier in
pregnancy [3]. A major part of GDM management
involves educating patients about diet, exercise, self-
monitoring, and insulin treatment to decrease its
morbidity and mortality [4].
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Patients and methods
The study design was a prospective cohort study that
included 60 pregnant women diagnosed to have GDM
according to The Diabetes In Pregnancy Study group
India criteria 2015 (2 h blood glucose ≥140mg/dl) [5]
crinology | Published by Wol
as a result of screening of 600 pregnant women between
December 2015 and December 2016.
Inclusion criteria
Pregnant women diagnosed to have GDM between 24
and 28 weeks of gestation according to The Diabetes in
Pregnancy Study group India guidelines 2015 by 2 h
blood glucose level equal to or more than 140mg/dl
after loading with 75 g glucose [5].
Exclusion criteria
Diabetic pregnant women diagnosed with a history or
2 h blood glucose level after ingestion of 75 g glucose
greater than or equal to 200mg/dl and HbA1c greater
than or equal to 6.5%.
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After clinical and laboratory diagnoses of GDM, the
patients were subjected to complete history and clinical
examination with concern on blood pressure and body
weight. Abdominal sonar was done if indicated under
supervision of an obstetrician.

Before education the patients were tested by a modified
and shortened version of a validated questionnaire
developed by Carolan et al. [6], which was translated
into Arabic. Then it was repeated again after education
to evaluate the feedback of education. Questions
addressed the medical risk, management, outcome of
GDM, and postpartum follow-up as well as nutritional
and exercise benefits.

Those women were enrolled in the GDM educational
program. Topics covered during the educational
session were pertinent to identifying GDM
risks, managing GDM during pregnancy and at
postpartum follow-up. The patient was encouraged
through the program to apply certain rules during
pregnancy to control blood glucose level and to
decrease complications to herself and her baby alike:
(1)
 Healthy eating [7,8] and physical activity [9].

(2)
 Monitoring blood glucose levels: testing blood

glucose levels at least three times daily and
recorded in a structured table.
(3)
 Medication: after 2 weeks of lifestyle modification
if blood glucose level did not reach target a level
which is:
(a) Fastingbloodglucose level is less than90mg/dl.
(b) 1 h postprandial blood glucose level is less than

130mg/dl.
(c) 2 h postprandial blood glucose level is less than

120mg/dl.

lin therapy is initiated and titrated according to
Table 1 Baseline characteristics of women with gestational
diabetes mellitus

Variables Mean±SD

Age (years) 28±5

Age of marriage (years) 24±8

Parity (frequency) 4±2

BMI (kg/m2) 28.4±5.3

Systolic blood pressure (mmHg) 125±10

Diastolic blood pressure (mmHg) 70±10

Gestational age (weeks) 25±4
Insu
patient requirements to reach the target level.

Educational materials like the plate method meal plan,
brochures, illustrations, and animation video were used
to enhance patient skills.

The educational sitting is individualized for every
patient and then the patients were asked the same
question to evaluate the feedback of education. The
patients then were categorized into three groups:
poorly, moderately, and well-educated group
according to their GDM post-test knowledge score.
Follow-up was every 2 weeks till labor with monitoring
of blood pressure and body weight. The patients were
also subjected to the following investigations:
Diagnosis of gestational DM (weeks) 26±4

DM, diabetes mellitus.
(1)
 Blood glucose measurement.
(2)
 Abdominal sonar.

(3)
 Mean blood glucose values were calculated over

periods of at least 30 days. An average of three
glucose measurements per day was recorded.
Study outcome
Primary outcome

To raise patients awareness, knowledge, attitude, and
practice regarding GDM management and outcome.
Secondary outcome

Toprevent short-term fetal andmaternal complications.
Ethics and consents

It was approved by the Faculty’s Ethics Committee and
permission was obtained from the ethics committee to
assure confidentiality. A background about this study and
its reasonwere explained, and the targetedpopulationwas
encouraged to participate without any undue pressure,
and consent was taken from each participant.
Statistical analysis
The collected data were entered, and edited using
SPSS version 20 statistical software (IBM Corp.,
Released 2011, IBM SPSS Statistics for Windows,
Version 20.0.< IBM Corp., Armonk, NY) software
Chicago. Descriptive statistics of the collected data was
done for most variables in the study using statistical
measurements. Frequency tables, graphs, percentages,
mean, and SD were used.
Results
A total of 60 pregnant women diagnosed to have
GDM were included (from 600 pregnant women
screened for GDM, with an incidence rate of 10%),
with a mean age of 28±5 years, mean age of marriage
24±8 years, and parity of 4±2 times (Table 1).

Two (3.33%) women had a previous history of GDM,
eight (13.33%)womenhad previousmacrosomic babies,
and 20 (33.33%) women had first-degree relatives with
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diabetes mellitus (DM), which was considered as
independent risk factor for GDM (Fig. 1).

Most of the questions were answered correctly in the
post-test by more than 50% of the participants who fell
into these categories: definition of GDM (100%),
associated risk factors (75%), ways of diagnosis
(83.3%), management (71.7%), and consequences to
the baby (78.3%) (Table 2).

Blood glucose was controlled by medical nutritional
therapy and exercise in 37 (61.7%) women of whom 19
(76%) was well-educated women; the rest 23 (38.3%)
women needed insulin therapy. As regards fetal and
maternal outcome it was observed that both weight
Table 2 Results of gestational diabetes mellitus questionnaire befo

Before education

Correct

Definition of gestational diabetes 40 (66.7)

Risk factors for gestational diabetes 15 (25.0)

Diagnosis of gestational diabetes 15 (25.0)

Consequences to women 16 (26.7)

Foods not allowed to eat 4 (6.7)

Impact of unhealthy diet 35 (58.3)

Hazards of large carbohydrate meal 45 (75.0)

What to do if blood sugar is constantly high 7 (11.7)

Causes of hypoglycemia 45 (75.0)

Treatment of hypoglycemia 32 (53.3)

Effect of walking on GDM 23 (38.3)

Management of gestational diabetes 0 (0.0)

Complications of gestational diabetes 17 (28.3)

Consequences to baby 4 (6.7)

Follow-up glucose test after delivery 12 (20.0)

GDM, gestational diabetes mellitus. *Means significance. **Means highl

Figure 1

Risk factors of gestational diabetes mellitus.
gain and glycemic control were better in the well-
educated group versus other groups (P=0.02, 0.01,
respectively). Six (10%) women had macrosomic
baby and two-thirds of them was in the poorly
educated group. Other abnormalities like fetal
malformations and stillbirth were not observed
(Table 3).
Discussion
This studywaspart of the project ofGDMcare inUpper
Egypt (WDF 13–797) under the supervision of world
diabetes foundation (WDF), which aims to screen and
todetect early caseswithGDMtodecrease itsmorbidity
for both the mother and the fetus. At the beginning of
re and after education

[n (%)] After education [n (%)] P. value

Incorrect Correct Incorrect

20 (33.3) 60 (100.0) 0 (0.0) <0.001**

45 (75.0) 45 (75.0) 15 (25.0) <0.001**

45 (75.0) 50 (83.3) 10 (16.7) <0.001**

44 (73.3) 41 (68.3) 19 (31.7) <0.001**

56 (93.3) 47 (78.3) 13 (21.7) <0.001**

25 (41.7) 38 (63.3) 22 (36.7) 0.575

15 (25.0) 55 (91.7) 5 (8.3) 0.014*

53 (88.3) 44 (73.3) 16 (26.7) <0.001**

15 (25.0) 55 (91.7) 5 (8.3) 0.014*

28 (46.7) 39 (65.0) 21 (35.0) 0.193

37 (61.7) 46 (76.7) 14 (23.3) <0.001**

60 (100) 43 (71.7) 17 (28.3) <0.001**

43 (71.7) 35 (58.3) 25 (41.7) 0.001**

56 (93.3) 47 (78.3) 13 (21.7) <0.001**

48 (80.0) 34 (56.7) 26 (43.3) <0.001**

y significant.



Table 3 Fetal and maternal outcome for women with gestational diabetes mellitus

Variables Poorly educated
(n=15) [n (%)]

Moderately educated
(n=20) [n (%)]

Well educated
(n=25) [n (%)]

Total
(n=60) [n (%)]

P value

Fetal outcome

No abnormality 13 (86.67) 17 (85) 20 (80) 50 (83.33) 0.09

Macrosomia 4 (26.7) 2 (10) 0 6 (10) 0.03

Hypoglycemia 2 (13.3) 1 (5) 0 3 (5) 0.21

Malformation 0 0 0 0 0.06

Stillbirth 0 0 0 0

Respiratory stress 3 (20) 4 (10) 2 (8) 9 (15)

Time of delivery

Full term 9 (60) 11 (55) 14 (56) 34 (56.67) 0.06

Preterm 6 (40) 9 (45) 11 (44) 26 (43.33)

Type of delivery

Vaginal 7 (46.67) 10 (50) 15 (60) 32 (53.3) 0.21

CS 8 (53.33) 10 (50) 10 (40) 28 (46.7)

Maternal outcome

Pre-eclampsia 2 (13.33) 2(10) 0 4 (6.67) 0.09

Weight gain 3 (20) 1 (5) 1 (4) 5 (8.33) 0.02

Shoulder dystocia 0 2 (10) 0 2 (3.33) 0.11

Hydramnios 4 (26.67) 2 (10) 1 (4) 7 (11.67) 0.02

Mean blood glucose 184.6±22.3 167.3±18.4 124.6±13.9 146.3±29.7 0.01

No abnormality 6 (40) 15 (75) 19 (76) 40 (66.67) 0.78

CS, cesarean section.
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the study, we examinedmore than 600 pregnantwomen
for the presence of GDM, and we discovered 60 (10%)
women to haveGDM.When comparing the prevalence
of GDM observed in our locality with other different
localities, it was close to that reported in a previous study
inWestern India which estimated a 9.5% prevalence of
GDM [10], whereas it was less than that reported from
other Indian regions such as Punjab (35%) [11] and
Lucknow (41%) [12]. Also Saudi Arabia reported a
higher prevalence rate of about 24% [13,14]. On the
other side, both Oman and Qatar reported a lower
prevalence rate of 4.2 and 6.4%, respectively [15,16].
The reported variations in the prevalence rates ofGDM
could be attributed tomultiple factors, such as the use of
different criteria of diagnosis, and the established
relationship between ethnicity and epidemiology of
GDM. As ethnicity has many health impact,
including lifestyle factors, such as diet and physical
activity, social and economic situation, and feasibility
of medical care and geographical patterns of genetic
inheritance [17,18]. As regards the risk factors for
GDM, we found that a positive family history for
type 2 DM was considered the strongest predictor
and was an independent risk factor for developing
GDM. This was in accordance with several cross-
sectional and prospective studies as a family history of
diabetes was a highly significant risk for developing
GDM [19,20]. Other previous studies reported that
previous GDM and age more than 35 years were more
associated with GDM than the other risk factors
[21,22]. In our study, we implemented an educational
program for women diagnosed to haveGDMaiming to
increase their knowledge, awareness, and attitude
toward the disease in order to decrease its burden for
both the mother and the fetus. We preferred to apply
individual educational setting than group education, as
most of the study participants were fairly educated, had
no past experience to deal with this kind of disease, and
to establish individual treatment approach. As we
considered group education is more beneficial in
people with diabetes than with GDM as people with
DMhad past experience to deal with this disease, it also
enables them to share their experience regarding disease
management, also increasing their motivational skills to
prevent its complication. Also we observed that all
participant women showed improvement in their
knowledge about their disease, complication, and
proper diet and insulin therapy. This was also
observed in a previous pilot study, which concluded
that educational intervention significantly increases
diabetes knowledge in women with GDM [23].
These findings suggest the need for aggressive
educational strategies for women with GDM and in
high-risk groups of young women. We categorized the
participants according to their post-test score into
poorly educated less than 60%, moderately educated
60 to less thanor equal to 75%, andwell educated greater
than 75%, we supposed this categorization of the
participants to correlate the impact of GDM with
their level of education. Carolan-OIah [24] had
reviewed 12 papers about the efficacy of GDM
education in reducing its burden, although
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interventions had a different approach, most were
successful in reducing insulin requirements, rates of
macrosomia and hypertensive disorders, and in
improving the levels of knowledge and pregnancy
outcomes. Only one study found that the
intervention did not contribute any positive
outcome [6]. This was in accordance with our
study, as most of the enrolled GDM women were
controlled with medical nutritional therapy and only
38.3% needs insulin. Also the mean blood glucose
was significantly optimized in the well-educated
group versus other groups. As regards fetal and
maternal outcomes, no cases of macrosomia and
fetal hypoglycemia were detected in the well-
educated group versus other groups. This was in
accordance with a previous study which reported a
higher percentage of macrosomia in women with low
educational level [25]. Also fetal malformations and
stillbirth were not detected in all the study groups.
We also observed that the well-educated group had
significantly less weight gain and less incidence of
pre-eclampsia and hydramnios. On the other hand,
no statistically significant difference regarding the
rate of cesarean section was observed in between
groups, this may be attributed to the preference of
some obstetricians to deliver by cesarean section
without apparent indication. All of these findings
reflect the importance of health education in GDM
as it not only improves patient knowledge and
awareness but also reduces short-term GDM
burden.
Conclusion
Health education plays an important role in increasing
the awareness of pregnant women regardingGDM risk
and its proper management in order to reduce its
burden both for the mother and the fetus, as we face
a higher prevalence of GDM in our locality.
Individualization of education is very essential as it
increased the patients’ ability to understand each topic
and to easily communicate with the educator especially
that most of the included patients were rural and fairly
educated an also to counsel each woman with GDM
about her own risk and the need for preventive
measures.
Recommendations
(1)
 Universal screening to all pregnant women to pick
up early cases of GDM to reduce its burden.
(2)
 Implementation of simple and clarified-GDM
educational program to all pregnant women to
increase their awareness.
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