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Gestational diabetes mellitus is one of the most common complications of pregnancy, and it is associated
with significant maternal and fetal morbidityThe present study was designed to evaluate the effectiveness of

patient engagement strategies on glycemic control in Gestational Diabetes Mellitus at Government hospital, Tambaram,
Chennai, Tamilnadu, South India”.The tool for surveillance of clinical parameters of Gestational Diabetes Mellitus which
includes Blood glucose level (Fasting and postprandial) which was estimated by GOD-POD methodwere used for datacol-
lection.Independent t test was used to obtain P Value. P value of <0.05 were considered to indicate significant statistical
difference.A repeated measures ANOVA was carried out to evaluate the effectiveness of patient engagement strategies
on glycemic control in the study group and the control group.Statistically significant difference was found between study
group and controlgroupin the post test which was done at 28th,32 and 36th week at p= 0.001*** in blood glucose level of

Gestational Diabetes Mellitus.

INTRODUCTION

Pregnancy induces progressive changes in maternal carbo-
hydrate metabolism. As pregnancy advances insulin resist-
ance and diabetogenic stress due to placental hormones
necessitate compensatory increase in insulin secretion.
When this compensation is inadequate,GestationalDiabe
tesdevelops. ‘Gestational Diabetes Mellitus is defined as
carbohydrate intolerance with onset or recognition during
pregnancy(Sachdev,Y.2008).Theincidence of Gestational Dia-
betes Mellitus ranges from 2-4% of all pregnancies, but var-
ies widely in different population. In addition, women with a
diagnosis of GDM have a 35-50% chance of reoccurrence in
future pregnancies and a 40-60% increased risk of develop-
ing type 2 diabetes within 10 years whereas the children of
these women also have an elevated risk of developing obesi-
ty and diabetes in their lifetime(Gaudier FL et al.1992). Thus,
there is an important need for excellent treatment and pref-
erably prevention strategies for GDM in women. Moreover,
maternal metabolic control during pregnancy may positively
impact women’s risk of later onset of type 2 diabetes and
the risk of obesity and type 2 diabetes in their children, mak-
ing prevention or treatment of GDM additionally important
(Fletcher B et al.2002).National Institute of Diabetes (2007)
reports that out of every 100 pregnant women in the United
states,3-8 women get Gestational Diabetesand it occurs ap-
proximately 1in 2,014 or 0.05% or 1,35,000 people in USA.
The prevalence of GDM in the low risk group of adolescent
or teenage pregnancies ranges from 1.2% to 1.8%. The prev-
alence of GDM in high risk populations generally ranges from
3.3% to 6.1%. Totally in worldwide 7% of all pregnancies are
complicated by GDM, resulting in more than 2,00,000 cases
annually.

Gestational Diabetes Mellitus (GDM) poses are largely as-
sociated with increased blood glucose levels, placing both
mother and child at high risk. Treatment for reducing ma-
ternal glucose level will be helpful in controlling the risk fac-
tors associated with GDM (VSeshiah,et al.2008).GDM can
be controlled by the Patient engagement strategies which
is the holy grail of health care.patient engagement can be
defined as a person’s sustained participation in managing
their health in a way that creates the necessary self-efficacyto
achieve physical, mental and social well-being. This means
that healthcare delivery must entice a person to actively
participate over the long-termwhile fostering health related

self-efficacy which yields meaningful physical, mental or so-
cial benefit. In only this way can healthcare organizations
depend on the active and sustained participation required to
improve clinical outcomes(Steve Wilkins.2013).

The purpose of this study was to evaluate the effectiveness
of patient engagement strategies on glycemic control in
Gestational Diabetes Mellitus. In the present study, patient
Engagement strategieswas compared with standard-care for
blood glucose level in patients with GDM by evaluating the
fasting and postprandial blood glucose level at 24t , 28",
327 361 week.

Materials& Methods

From june2010 tojune 2011, 212 antenatal mother with Ges-
tational Diabetes Mellitus who had attended the antenatal
outpatient department at government hospital, Tambaram
were evaluated.In our prospective interventional study, quan-
titative approach and quasi-experimental time-series design
were adopted.Sample Size was detected using power analy-
sis. Based on the inclusion and exclusion criteria, non-proba-
bility purposive sampling technique was employed for select-
ing samples. Samples were matched with regard to blood
sugar levels at a Government Hospital, Tambaram, India. Of
220 antenatal mothers with GDM, the study group included
110 mothers and the Control group had 110 mothers.Inclu-
sion Criteria included those with a history of GDM between
24 and 28 weeks of gestation. Exclusion criteria involved
those with polyhydramnios, multiple pregnancy,pregnancy
induced hypertension, complicated pregnancy, cardiac prob-
lems, obesity, and mother who practice yoga and exercise.
After assessing the initial values ,6 Mothers from study group
and 2 mothers from control group have withdrawn from their
study

The study protocol was approved by the ethical committee
oflnstitutional review board and Institutional ethical commit-
tee of SRM University, Kattankulathur, Chennai, Tamilnadu,
India.To execute the study the researcher obtained official
written permission from Directorate of Medical and rural
health Services,Chennai, Joint Director of health services
Kancheepuram and Chief Senior Civil surgeon Medical Offic-
er from Government General Hospital, Tambaram .Informed
written consent was obtained from the samples and their
care takers related to the study purpose, type of data, nature
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of commitments, participation and procedure.

Method of data collection :On the first day of contact, the
investigator has collected the information about socio demo-
graphic variables and Obstetrical variables from all the se-
lected antenatal mothers with Gestational diabetes Mellitus
of Study and control group by structured interview schedule.
The investigator had spent 10 to 15 minutes per sample to
collect that information. Then the investigator have assessed
the Fasting and postprandial blood glucose for both study
and control group at 24™ week.Control group were received
the standard care from 24t week to till delivery from the Hos-
pital.

In study group after completion of initial assessment at
24*week they receivedpatient engagement strategies
which includes Counseling on diet, exercises, and regular
monitoring of blood glucose level, Insulin therapy based
on the blood glucose level and regular dose of Iron, folic
acid and Calcium tablets andYoga as an adjunct ther-
apy which includesYogic sukshmavyayama(20 -25 mts),
Nadishodana pranayama(5-10 mts) and Dhyanam(5 mts)
from 24% week to till delivery. .They were instructed to
follow up the visits regularly in the antenatal outpatient
department

To perform yoga intensively the antenatal mothers with
Gestational Diabetes Mellitus were grouped about 22 in
each session and were briefed and demonstrated about
the steps of Yoga.After that along with the investigator
instruction mothers were performed yoga in groups for 6
days continuously.To support the practice, booklet con-
tained general instruction of Gestational Diabetes Mel-
litus and the steps of yoga were given at the end of the
session.After 6 days of intense practice of yoga by the
study participants, investigator has assessed the correct
practice of yoga with the checklist. Practice scores were
assessed and more than 80% of the scores were eligible
to continue the study.The doubts were clarified by the
investigator.After the intensive training, yoga was done
by the study participants daily at home for 30-40 minutes
a day, from 24 weeks of gestation to till the end of the
pregnancy. Group session weekly once was cgnducted
as a reassessment and reinforcement from 24 week to
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till delivery.Investigator by participatory observation as-
sessed the correct practice of the yoga with the check
list in every group session. Posttest was done to assess
the fasting and postprandial bloodglucose of Gestational
Diabetes Mellitus forstudy group at 28%, 32 and 36™" week
(4 weeks once).

Results

Table 1: Comparison of pre andposttest mean score of
fasting and postprandial blood glucose level of GDM be-
tween study group and control group ( N=212)

Groups

Weeks [Study group |Control group|Student inde-
(n=104) (n=108) pendent t-test
Mean [SD  [Mean [SD
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Post prandial blood
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Week36(117.13(26.50 [146.16 |36.19 p=0.001***

*** \ery high significance at p<0.001

Table 1 illustrates that the pretest score for fasting and post-
prandial blood glucose level is high in both the Groups.
However, the posttest score of the study group significant-
ly decreased than that of the Control group at the level of
p<0.001.Statistical significance was calculated using Student
independent t-test

Table 2: Comparison of pretest and posttest mean score offasting and postprandial blood glucose level of GDM among

study group (n=104)

Pretest (week24) |Week28 Week32 Week36
Repeated ost hoc comparison
Blood Glucose Eﬁ%s\L}rAes Bsing bonferoﬁni
Mean SD Mean SD Mean SD Mean SD F-test ttest
Frstingblood 112299 [21.28 |10631 (2296 |10237 [22.03 |9027  |16.41 22(2).562(1)*** W24Vsw28,32.26
W28Vsw24,32,36
o W32Vsw24,28,36
Postprandial 14,0 45 |36.74 [140.14 (3478 [127.01 (3013 [117.13 |2650 |F3%97  IW36vsw24,28,32
blood glucose p=0.001

*** \ery high significance at p<0.001

The above table depicts thatat 24" week before Yoga, fasting
blood glucose mean score is 122.99, After 12 weeks of inten-
sive practice of Yoga at 36" week it was 90.27 mg/dl. Post
prandial mean score before yoga at 24" week 160.45mg/dl,
after yoga at 36" week117.13mg/dl. So this reduction in the
fasting and postprandial blood glucose level was having very
high significance at p=0.001.It was assessed using Repeated
measures analysis of variance F-test . Between weeks like
24% week and 28" week differences was calculated using
bonferroni t-test.

Table 3.Comparison ofpretest and posttest mean score of
fasting and postprandial blood glucose level among con-
trol group (n=108)
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*Significant at p<0.05, *** Very high significance
p<0.001
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The above table reveals that statistically significance differ-
ence was found between pre and posttest mean score of
fasting blood glucose (F=7.73p=0.001***), Post prandial
blood glucose (F=2.89p=0.04*) of the mothers with gesta-
tional Diabetes Mellitus.

Table 4: Comparison of percentage of reduction in fasting and postprandial blood glucose level of Gestational Diabetes

Mellitus between study and control group (N=212)

i Week 24 Week 36 Diff Mean differ- [% of difference
Groups gmgtaelrga' ee ee erence ence with  [from baseline with
95% ClI 95% ClI
Mean SD Mean SD Mean SD
S
e ) 3272 9
I |Fasting blood 126.6%
£ |glucose 122.99 [21.28 90.27 16.41 32.72 17.85 22_1295)_ (23.8%-14.5%
Q_ .
>
o
5 -
'§ Eﬁ)sct)zrzrlwﬂlal 160.45 [36.74 117.13 26.50 43.32 30.17 é37.125. l226'9°% o
& |cose 49.18) (23.3%-30.6%)
Fasting blood 15.28 12.35
glucose 123.88 [22.09 113.40 17.62 10.48 15.28 (7.57-13.40) |(6.11%-10.8%)
° Qg Postprandial 10.98
£37 |blood glu-  |157.14 (34.93 146.16 3619  [10.98 26.47 5 93.16.03) |V6-77(3-8%-10.2%)
O o |cose (5.93-16.03)

The above table conclude thatmean difference with 95% Cl is
greater extent in study group than the control group in all the
clinical parameters of Gestational Diabetes Mellitus.

Table 5: Effectiveness of patient engagement package
on fasting and postprandial bloodglucose level of GDM
Study group (N=212)

Clinical parameters Study group g%rbtg’l Benefit
Blood Glucose_Fasting  |26.00% 2.35% |23.65%
Blood Glucose_PP 26.90% 6.9% 20.00%

All the tables illustrates the effectiveness of patient engage-
ment strategiesonfasting and postprandial bloodglucoseof
Gestational Diabetes Mellitus among Mothers with Gesta-
tional diabetes Mellitus. In Study group the percentage of
benefit was more than the control group. This result strongly
reports that the there is a significant difference in the pre and
posttest level of clinical parameters of Gestational diabetes
Mellitus between study group and controlgroup.

Discussion

Diabetes poses a major health problem globally and is one
of the top five leading causes of death in most developed
countries.. A substantial body of evidence suggests that it
could reach epidemic proportions particularly in developing
and newly industrialized countries (King Het al.1998).Indeed,
by the year 2025, three-quarters of the world’s 300 million
adults with diabetes will be in developing countries and al-
most a third in India and China alone (Fall CH.. 2001).The
prevalence of diabetes in India is showing a sharp upswing
as is evident from secular trends from different parts of the
subcontinent and studies of migrant Indians(Fletcher B et al.,
2002).The World Health Organization has estimated that in

1995,19.4 million individuals were affected by diabetes in
India and these numbers are expected to increase to 57.2
million by the year 2025 i.e. one- sixth of the world total.1
The revised figures are 80.9 million by the year 2030 (King
H et al. 1988).These numbers also include GDM,and should
alert Health care team to the need to direct special atten-
tion to this population, especially in developing countries.
The prevalence of diabetes is increasing globally and these
numbers include women with GDM. GDM s considered as
a transient abnormality of glucose intolerance during preg-
nancy. Women with GDM are at increased risk of diabetes
in future as are their children and the following subsequent
generations.The primary prevention is likely to reverse or halt
this trend.

Pregnancy affects both the maternal and fetal metabolism
and even in non-diabetic Women exerts a Diabetogenic ef-
fect. Among Pregnant women 2 to 17.8 develop GDM (Bjork
Set al.2003).There is a growing evidence that Yoga may offer
Cost-effective Intervention for mother with GDM (Negrato.
CAet al. 2012 )This article Critically analyzed the effect of
Yoga on Blood glucose level in Mother with GDM.Results of
this study showed that there was a significant reduction in
the Blood glucose level after the Intensive Practice of Yoga
for every 4 weeks and there was a marked reduction in the
Blood glucose level after 12 weeks of Intensive and Continu-
ous Practice of Yoga. Statistically the result shows for a Yoga
group the Mean Fasting Blood glucose level before Yoga at
24week was 122.99 Mg/dl and After Yoga at 28 weeks it was
106.31Mg/dl,at32 weeks 102.37Mg/dl), and at 36" week
90.27Mg/dl), which was highly statistically significant at ‘p’
valve 0.001***. The Mean Postprandial Blood glucose level
Before Yoga at 24week was 160.45Mg/d| and After Yoga at
28 weeks it was 140.14Mg/dl,at32 weeks 127.01 Mg/dl

, and at 36" week 117.13Mg/dl which was highly significant
at 'p’ valve 0.001***
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The study findings are consistent with study conducted by
Malhotra.v,.singh.s,2005 on the Beneficial effect of Yoga on
Diabetes results indicate that there was significant decrease
in Fasting Blood glucose level from basal 208.3 +/_ 20.0 to
171.7 +/_ 19.5 Mg/dl. So the study concluded that Yoga
asana may be used as an adjunct with diet and drugs in the
Management of Type 2 Diabetes.

Yang K,BernardoL.M et al., 2011, conducted study on the Uti-
lization of 3 Month Yoga programme for adults at High risk for
type 2 Diabetes He reported that the Yoga group Experienced
improvements in Weight, Blood pressure,insulin, Triglycerides
and Exercise Self efficacy. All the Participants Assigned to the
Yoga intervention completed Yoga ProgrammeWith out any
Complication and expressed high satisfaction with the pro-
gramme(99.2%).

BarakatR,Cordero.Y, 2012, conducted a Randomized Con-
trolled study on Exercise during Pregnancy Improves Ma-
ternal glucose screening at 24 to 28 weeks. The aim of the
study was to asses the influence of an Exercise programme
performed by healthy pregnant women on Maternal glu-
cose was studied and there was a significant differences
were found between study groups on the 50gms MGS val-
ues corresponding to the Experimental group(103.8 mg/dl)
were better than those of the Control group(126.9 mg/dl).
So the study concluded that the moderate physical activity
programme performed during pregnancy improves maternal
glucose tolerance.

Conclusion

There is a growing evidence that yoga may offer cost-effec-
tive intervention for mother with GDM. Yoga can help wom-
en get through their pregnancy with minimal discomfort. It
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also helps during birth and post-delivery stages.A positive
outcome of these study findings indicate that the Sukshma-
vyayamas, Pranayama and Meditation practiced together,
it brings marked reduction in all the clinical parameters of
Gestational Diabetes Mellitus and yoga can be used as a
adjunct therapy to control and maintain clinical parameters
of Gestational Diabetes Mellitus. If yoga can be practiced
regularly along with medication,diet control and follow-upby
the antenatal mothers with Gestational Diabetes Mellitus will
provide beneficial effect in terms of reduction in the fasting,
postprandial blood glucose The Researcher concludes that
the antenatal mothers with Gestational Diabetes Mellitus can
practice yoga because “Ensuring healthy baby is every wom-
an’s dream” and Yoga helps to achieve that dream
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