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ABSTRACT

Objective: To assess the effects of exercise on pregnant women in controlling glucose levels and body mass index
(BMI).
Methods: A total of ninety (90) pregnant women were enrolled from 3 health centers- Kitty Health Centre,
Herstelling Health Centre and Versailles Health Centre in Guyana. The study population was randomly assigned to
an Intervention group (IG) and Control group (CG). Body Mass Index (BMI) and Random Blood Sugar (RBS)
levels were compared before and after intervention. Multivariate correlation analysis and t tests were performed to
find the differences between pre and post interventions.
Results: IG had 73.7% obese in IG and 26.3% obese in CG during the initial phase. Final phase showed a 50%
decrease in BMI of IG were a BMI increase of 50% in CG. The adjusted RBS in the IG decreased from 30% - 5% in
280-459 glucose level range were as in CG RBS increased from 50% - 75% in the 280-339 range. A correlation of
0.94 (95% CI 0.89-0.97, p<0.0001) and a correlation of 0.97 (95% CI 0.94-0.98) were shown among IG and CG
respectively for RBS. BMI among IG showed a significant correlation of 0.97 (95% CI 0.95-0.98, p<0.0001) pre
and final BMI were as CG showed a correlation of 0.96 (95% CI 0.94-0.98, p<0.0001).
Conclusion: This study concludes that physically active pregnant women showed a less weight gain during
pregnancy and also were at a less risk of suffering from impaired glucose tolerance.
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INTRODUCTION
It is very well known fact physical activity during pregnancy improves health of mother and her
unborn child as well as reduce the risk of gestational diabetes, reduce duration of labor, back
pain, insomnia and anxiety in pregnant women (1-5). The American College of Obstetricians and
Gynecologists (ACOG) recommends that all women who are free from medical or obstetric
complications engage in 30 minutes or more of moderate intensity physical activity on most days
of the week (6).
Pregnant women who develop GDM are at increased risk of developing pre-eclampsia
and increased need for induction of labor and caesarean section (7, 8) along with complications
of having a large-for-gestational age (LGA) or macrosomic infant, they are at higher risk of
cephalopelvic disproportion, uterine rupture and perineal lacerations (9). It is also evident that
women with GDM have seven to eight times the risk of developing type 2 diabetes (T2DM)
when compared with those who have had a normoglycaemic pregnancy (10, 11). Physical
activities were successful in decreasing BMI and RBS levels over the course of pregnancy (1215). Observational studies have found physical activity during normal pregnancy decreased
insulin resistance and therefore, might help to decrease the risk of GDM (16-18). Obesity is also
known to develop hypertensive disorders during pregnancy and is a major cause of maternal
deaths worldwide. In Caribbean and Latin America, hypertensive disorders are responsible for
26% of maternal deaths and physical exercise during pregnancy could offer benefits (19, 20).
This study therefore evaluates the impact of physical activity (exercise) with regard to BMI and
RBS in pregnant women.
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METHOD
Description of the study
A total of 90 randomly selected pregnant women who attended the pre-natal health center were
identified for the study. The health centers selected were Kitty, Herstelling and Versailles health
centers in Guyana. The women were invited to participate in the study by their medical
practitioner once they were identified as healthy and have uncomplicated pregnancy. The study
was divided into three phases:
Phase one entailed the assessment of participants, interviews and performing glucose testing
during their first visits to the clinic. Phase two was follow up and feedback process. Phase three
encompassed re-testing for Gestational Diabetes and making direct observations.

Study design:
The study was a randomized controlled clinical trial (RCT). A study attrition diagram is shown
in the flow chart. All the women who were healthy and have uncomplicated and singleton
pregnancies were included in the study. Those with severe illnesses were excluded from study
such as: polycystic ovarian disease, kidney disease, liver disease, asthma, Rheumatic heart
illness, serious hypertension.
Women who had Gestational diabetes mellitus were assigned to an intervention group (exercise
group) and the women who did not have Gestational diabetes mellitus were assigned to a control
group (will not participate in exercise).
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A structured questionnaire was given to each participant to obtain general information, maternal
characteristics, socioeconomic status, background information, and knowledge of diabetes, and
family history of diabetes.

Ethical consideration:
All participants were informed about the aim and study protocol, confidentiality was ensured by
giving each participant a special ID number and a written informed consent were signed by the

Analysis:
All 90 participating pregnant women were weighed and their BMI was calculated by dividing
weight (kg) by the square of height (m2), or use the BMI calculator after measuring and
weighing. BMI percentile charts for pregnant women under 18 years were used. Weight, BMI
and height were recorded for each participant.
All the participants, who had a BMI of 30 or more, were explained about the risk, both to their
health and the health of the unborn child. Women with a greater BMI in the study were referred
to a trained health professional for assessment and personalized advice, advice on healthy diets,
and advice on physical activities. They were advised/encouraged to lose weight after pregnancy.
In the study population, women from both exercise and control groups were screened for
gestational diabetes with a non-fasting oral glucose challenge test using One Touch Dial Glucose
testing kit. A random 1 hour PPSs (postprandial glucose) was taken to determine the glucose
levels of participants after a 50g oral glucose load is given. The participants were asked to fast
for 1 hour before a finger prick test. Once the 1 hour glucose test result was at least 140 mg/dl,
the participants were referred for a 100gm fasting glucose 3-h tolerance test.
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Normal results were blood glucose below 95 mg/dl at baseline, below 180 mg/dl at 1 h, below
155 mg/dl at 2 h and below 140 mg/dl at 3 h, all with accordance to WHO criteria.
After the initial phase, women in the control group were asked to carry out their normal day to
day routine and the women in the exercise group were asked to carry out an exercise session of
mild to moderate exercises (such as 10-12 minutes walking, 5 minutes light, static stretching
(avoiding muscle pain) of most muscle groups (upper and lower limbs, neck and trunk muscles).
These physical activities were advised for 15mins to gradually 30mins for three days of each
week for four weeks until their next monthly visit. Participants were made aware of adequate
intake of calories and nutrients. Women in the exercise group were followed to remind them to
perform these exercises, ensure they are taking the adequate calories before carrying out exercise
activities, and to get feedback on any kind of stress during the exercises.
One month later after follow up, participants were retested for Gestational diabetes mellitus
using the same glucose testing method mentioned above and all results were recorded and later
analyzed. A report was created based on the analysis of the study and given to the Health Centers
as well as the Ministry of Health.
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Flow chart showing selection of participants

Total patients eligible
n=120

Excluded from study
due to complications
n=10

Randomization (n=100)

Allocation
Allocation to control group
n=50

Allocation to intervention group
n=50

Follow up
Loss of follow up=2
Personal reasons n=2
Moved n=3

Loss to follow up=1
Discontinues intervention=2

Analysis
Analyzed n=47

Analyzed n=43

Results
Table 1 shows the background of the participants involved in the study group. A total of 120
pregnant women were eligible for the study during the period, of which 20 were excluded after
developing complications. A total of 100 pregnant women, 50 in control and 50 in intervention
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group (IG) were allocated. Only 47 (52.2%, 95% CI 42.0-62.3) in the control group (CG) and 43
(47.7%. 95% CI 37.7-57.9) in intervention group completed the study.
Mean±SD RBS and mean±SD weight before and after intervention are demonstrated in
Table 2. Mean of Pre RBS in IG was 174.1±78.9 and CG was 138.5±66.3. Post RBS mean value
was 153.5±59.6 in IG and 152.3±63.0 in CG. Mean pre BMI in IG was 25.8±5.5 and CG was
22.9±5.0 were as post BMI in IG and CG were 24.9±4.9 and 24.9±4.9 respectively.
Figure 1 demonstrates the correlation among pre and post RBS and pre and post BMI in
entire study group. A strong correlation was seen between Pre BMI and final BMI with r=0.95
(95% CI 0.93-0.97, p<0.0001), pre RBS and final RBS with r=0.92 (95% CI 0.88-0.95,
p<0.0001). Pre RBS with pre BMI showed a correlation of 0.76 (95% CI 0.65-0.83, p<0.0001),
final RBS with final BMI showed a correlation of 0.69 (95% CI 0.56-0.78, p<0.0001).
Multivariate correlation between Pre and final RBS among IG and CG is shown in Figure
2. A correlation of 0.94 (95% CI 0.89-0.97, p<0.0001) and a correlation of 0.97 (95% CI 0.940.98) were shown among IG and CG respectively.
There was also a decrease in BMI with >30 by 23.7% within the IG however CG showed
an increase by 23.7% within BMI range of >30. Also recorded were a complete extinction of the
high RBS levels (400-459mg/dl) in the IG with pre RBS of 50.0% to 14.3% final RBS. On the
other hand CG showed a decrease of RBS levels in the normal range from 61.1% to 57.1%.
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DISCUSSION
The current study evaluated the accuracy of physical activity among pregnant women in
reducing BMI and RBS level. The study revealed that physical activity during pregnancy is
associated with a reduced risk of GDM. This study found that increase moderate activity was
associated with a significantly reduced risk of any degree of glucose intolerance in pregnancy. It
was very evident that obese and overweight pregnant women, with a BMI of ≥30kg/cm² had a
high RBS result as compared with those who have a BMI of ≤25kg/cm². Women who were
physically active and carried out moderate exercises (at least 3 times per week for at least half
hour each day) had reduced glucose levels and decrease weight gain. The magnitude of this
association was greatest for overweight and obese women.
Taken together, these converging lines of evidence suggest that current efforts to
encourage frequent physical activity can benefit pregnant women and result in substantial
reductions in the incidence of Gestational diabetes mellitus and increase glucose tolerance.
Among pregnant Latinas, where it was proven that excessive gestational weight gain is, in turn,
associated with maternal complications such as cesarean delivery, hypertension, preeclampsia,
impaired glucose tolerance, and gestational diabetes mellitus (21). In another study it was proven
that changes in lifestyle risk factors (e.g., regular exercise, healthy diet) among overweight and
obese pregnant women may reduce the risk of obesity and impaired glucose tolerance and
subsequent type2 diabetes and cardiovascular disease for both mother and offspring. Indeed,
recent recommendations by the National Heart, Lung, and Blood Institute highlight the need for
physical interventions before and during pregnancy, particularly among vulnerable populations
including ethnically diverse groups (22). A meta-analysis indicated 24% lower risk of GDM for
women in the highest activity group during pregnancy compared with those in the lowest activity
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group (pooled OR = 0.76; 95% CI = 0.70-0.83; P < .0001) (23). In light of the fact that walking
is the most popular form of exercise in pregnancy (24), several of these observational studies
evaluated the impact of walking independently. Studies were consistent in finding that moderate
exercise such as walking was significantly and inversely associated with GDM risk. Taken
together, these data support the idea that an improvement in insulin sensitivity with moderate
activity may be contributing to the reduced risk of GDM.
According to Diabetes Australia, the management and treatment of gestational diabetes is
a team effort, involving the woman with gestational diabetes, family, doctor and specialists,
dietitian and credentialed Diabetes Educator. There are three basic components in effectively
managing gestational diabetes by: (i) monitoring blood glucose levels, (ii) adopting a healthy
eating pattern, (iii) physical activity during pregnancy through increasing walking and
developing a more active lifestyle (25).

CONCLUSION
This study indicates that greater total physical activity during pregnancy was significantly
associated with a lower risk of GDM and obesity. The study also revealed that adoption of such
a lifestyle-based intervention by pregnant by custom fitting the physical activity into a daily
routine appropriate to individual lifestyles facilitates these women with a lower weight gain
especially those who had a BMI of ≥30kg/cm² and reduced their risk of GDM by lowering those
glucose levels closer to normal.
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Table 1: Background information of the study group

Health Centers
Kitty
Herstelling
Versailles
Age
Mean±SD
SE
Min -Max
Median
Gestational Period
Mean±SD
SE
Min -Max
Median
Race
Afro-Guyanese
Indo-Guyanese
Mixed
Portugese
Chinese
Family History
Yes
No
History of Diabetes
Yes
No

Total

95% CI

Intervention
Group

Control
Group

95% CI

40 (44.4)
20 (22.2)
30 (33.3)

34.6-54.7
14.8-31.8
24.4-43.5

25 (58.1)
0
18 (41.8)

43.3-71.6

15 (31.9)
20 (42.5)
12 (25.5)

20.4-46.2
29.5-56.6
15.3-39.5

24.4±5.5
0.57
16-40
23

23.3-25.6

25±5.9
0.91
16-40
25

23.2-26.8

23.8±4.9
0.72
16-36
23

22.4-25.3

26±5.9
0.62
12-38
27

24.8-27.2

25.3±6.5
0.98
12-38
26

23.3-27.3

26.6±5.4
0.78
16-36
28

25.1-28.2

49 (54.4)
28 (31.1)
8 (8.8)
2 (2.2)
3 (3.3)

44.2-64.3
22.5-41.3
4.6-16.6
0.06-7.7
1.1-9.3

26 (60.5)
10 (23.3)
5 (11.6)
2 (4.6)
0

45.6-73.6
13.2-37.7
5.1-24.5
1.2-15.4

23 (48.9)
18 (38.3)
3 (6.4)
0
3 (0.64)

35.3-62.7
25.8-52.6
2.1-17.2

46 (51.1)
44 (45.8)

40.9-61.2
38.8-59.0

23 (53.5)
20 (46.5)

38.9-67.5
32.5-61.1

23 (48.9)
24 (51.1)

35.3-62.7
37.2-64.7

31 (34.4)
59 (65.6)

25.4-44.7
55.3-74.6

13 (30.2)
30 (69.7)

18.6-45.1
54.8-81.4

18 (38.3)
29 (61.7)

25.8-52.6
47.2-74.2

95% CI

28.3-56.7

2.2-17.2
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Table 2: Mean RBS AND bmi before and after intervention

PreRBS
Mean±SD
SE
Min -Max
Median
Post RBS
Mean±SD
SE
Min -Max
Median
PreBMI
Mean±SD
SE
Min -Max
Median
Post BMI
Mean±SD
SE
Min -Max
Median

Intervention
Group

95% CI

Control
Group

Total

95% CI

95% CI

155.5±74.4
7.84
48-405
128

139.9-171.1

174.1±78.9
12
50-405
180

149.7-198.4

138.5±66.3
9.67
48-315
115

119.1-158.0

152.8±61.1
6.44
16-37
24

23.3-25.4

153.5±59.6
9.1
78-328
142

135.2-171.8

152.3±63.0
9.2
84-301
140

133.7-170.7

24.3±5.5
0.57
15-36
23

23.2-25.4

25.8±5.5
0.84
15-35
26

24.1-27.5

22.9±5.0
0.73
15-36
23

21.4-24.3

24.4±4.9
0.52
16-37
24

23.3-25.4

24.9±4.9
0.75
16-35
25

23.4-26.5

24.8±4.9
0.71
16-37
24

22.4-25.3
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Fig. 1 Correlation of RBS and BMI among entire study population.
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Fig 2: Correlation of BMI and RBS between control group and intervention group.
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