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Objective: Obesity is known to be associated with adverse maternal and fetal outcomes. Published guidelines
suggest that moderate exercise for up to 30 minutes daily is safe and beneficial during pregnancy. There are
nonetheless limited data for a Chinese population. This study examined the perception of pregnant women of weight,
obesity and exercise during pregnancy, and their exercise habits before and during pregnancy.

Methods: This was a cross-sectional study conducted at a regional hospital in Hong Kong. Chinese pregnant
women who attended an antenatal clinic for an oral glucose tolerance test during their third trimester were asked
to complete a questionnaire that covered several domains, including demographic data, perception of weight and
obesity in pregnancy, exercise pattern before and during pregnancy, and the perceived safety of exercise during
pregnancy. Questionnaires were collected and analysed.

Results: Questionnaires were completed by 712 pregnant women. In all, 23.8% of the study population were
diagnosed to have gestational diabetes. Overweight women were more likely to perceive themselves as being of
normal weight (p<0.001). Although 47.9% of women were aware of the increased risks associated with obesity in
pregnancy, only 14.1% of women knew all of the risks listed. Those who exercised before pregnancy and those
who were given advice on exercise during pregnancy were more likely to exercise during pregnancy (p<0.001).
Nonetheless only 4.5% of women who exercised before pregnancy exercised at the recommended level during
pregnancy. In addition, 82.3% of women were interested in receiving more information on exercise during pregnancy.
Moderate-intensity exercise once or twice per week was considered safe by 69.4% of women, but only 31%
considered the same to be so for exercise more than 5 times per week.

Conclusion: Overweight pregnant women were more likely to consider their weight as normal. Awareness of
pregnancy complications associated with obesity was generally lacking. Although the majority of pregnant women
exercised during pregnancy, only a minor proportion exercised at the recommended level. Most women were keen
to have more information about exercise in pregnancy.
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Introduction

In 2000, the World Health Organization (WHO)
defined obesity in the Asian population as a body mass
index (BMI) of > 25 kg/m?*'. The reported age-standardised
prevalence of obesity in Hong Kong Chinese women was
18.8% in 2005, making it one of the Chinese communities
with the highest prevalence of obesity. At the same time,
the prevalence of obesity among women in mainland China
was 15.4%?.

Obesity is known to be associated with adverse
maternal and fetal outcomes®, including gestational
diabetes, pre-eclampsia, and preterm delivery. A study
published in 2008 in Hong Kong confirmed these
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associations*, and concluded that a high BMI may have a
stronger impact in Chinese pregnant women than in their
Caucasian counterparts — the prevalence of women in this
study* with a BMI of >25 kg/m? was 15.8%), comparable to
that of the general population.

Moderate exercise is considered beneficial in
pregnancy. On the Borg scale of perceived exertion,
moderate exercise was rated at 12 to 14 on a scale of 6 to 20°.
In descriptive terms, moderate exercise was characterised
as quickened breathing, but not shortness of breath, light
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sweating, and the ability to continue a conversation but not
sing®. The prevalence of exercise at the recommended level
in pregnancy was 15.8% in the United States’ and 21.5%
in Ireland®. In the UK, 42% of women exercised during
pregnancy®.

Excessive weight gain during pregnancy has
been reported to be an established predictor of long-term
obesity®. It also increased deprivation and adverse infant,
childhood, and maternal outcomes®'?. A national study in
the UK" suggested focusing on a healthy diet. Level of
physical activity, instead of body weight, in management
interventions during pregnancy was useful and less
stigmatising.

Most studies of weight, obesity, and exercise in
pregnancy have involved a Caucasian population and
data on Asian populations are limited. Our study aimed
to examine the perception of Chinese pregnant women of
weight, obesity, and exercise during pregnancy and their
exercise habits during pregnancy.

Methods

This was a cross-sectional study performed over
a l4-week period between May and August 2013 in the
obstetrics department of a regional public hospital in Hong
Kong. A universal screening oral glucose tolerance test
(OGTT) between 28 and 30 weeks of gestation is offered
to all pregnant women who are registered at the hospital
for antenatal care. All Chinese women who attended this
OGTT and could read Chinese were included. Participants
were given written information regarding the objective
and details of the study. Written consent for the study was
obtained.

Participants were asked to complete on-site a
Chinese questionnaire (Appendix) that had been pilot-
tested. Demographic data were collected and included
parity, education level, occupation, past medical health,
current obstetric problems, smoking and drinking habits,
and income. Additional data on current height, weight
and gestational age as well as that at booking visit were
retrieved from the computerised antenatal records system.
Body mass index was calculated. Given the small change
in body weight during early pregnancy and to avoid recall
error in pre-pregnancy weight, body weight at the booking
visit was used for BMI calculation. Oral glucose tolerance
test results were also retrieved from the system.

Participants were questioned about their perception
of their current weight and their weight during the first

3 months of the pregnancy, and whether they perceived
themselves to be underweight, normal weight, overweight,
or obese. They were also assessed on their knowledge
about pregnancy outcomes associated with obesity.
Pregnancy complications including gestational diabetes,
hypertension and pre-eclampsia, miscarriage, preterm
delivery, intrauterine death, venous thromboembolism,
fetal intrauterine growth restriction, congenital abnormality,
Caesarean section rates, instrumental delivery rates,
postpartum sepsis, postpartum haemorrhage, and neonatal
death were listed. Participants were also asked whether
they considered each complication likely to be increased,

decreased or remain unchanged, or if they were uncertain.

Data on exercise habits before pregnancy and during
the recent 2 weeks of pregnancy were collected. Exercise
pattern was defined by duration of exercise per episode,
frequency of exercise per week, and intensity of exercise.
Intensity was defined as the magnitude of effort required to
perform an activity or exercise. Low intensity exercise was
defined as no noticeable change in breathing and the ability
to continue full conversation or even sing, for example, a
light walk, or household chores such as vacuuming and
mopping. Moderate intensity was defined as quickened
breathing, but not out of breath, light sweating, and the
ability to continue conversation but not sing. Examples
were brisk walking and light jogging. High intensity was
defined as deep and rapid breathing, the ability to talk only
in short phrases, and sweating after 3 to 5 minutes, for
example, running. Participants were asked to rate exercise
intensity according to the Borg scale of perceived exertion.
Participants were also questioned about what advice they
were given regarding exercise in pregnancy.

Beliefs about safety of exercise in pregnancy
were also assessed. Five exercise intensities were used
for safety rating: low intensity, moderate intensity, high
intensity, scuba diving, and high impact exercise. Each was
subdivided into three categories according to frequency of
exercise. Participants were asked to rate safety as very safe,
somewhat safe, neutral, somewhat unsafe, or very unsafe.

Gestational diabetes was defined according to the
WHO recommendation'*: fasting plasma glucose level of
=7 mmol/l or plasma 2-hour OGTT value of =11.1 mmol/l,
or fasting plasma glucose level of <6.1 mmol/l and plasma
2-hour OGTT value of =7.8 but <11.1 mmol/l. Body mass
index was categorised according to the WHO criteria':
<18.5 kg/m? as underweight; 18.5 to 24.9 kg/m? as normal
weight, 25.0 to 29.9 kg/m? as overweight, and 230 kg/m? as
obese.
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Ethical Considerations and Statistical Analysis

This study was approved by the Institutional Review
Board of the hospital (Ref: HKEC-2013-030). Statistical
analysis was performed using PASW Statistics 18, Release
Version 18.0.0 (SPSS, Inc., Chicago [IL], US). Categorical
data were analysed by Chi-square and Fisher’s exact tests.
Continuous data with normal distribution were analysed
by independent samples ¢ test. Highly skewed data were
analysed by Mann-Whitney U test. The McNemar test was
used for dichotomous variables and the McNemar-Bower
test was used to compare categorical variables of higher
levels. A p value of <0.05 was considered statistically
significant.

Results

During the study period, a total of 756 women were
approached and 726 questionnaires were collected. The
response rate was 96.0%. Of the questionnaires collected,
14 were incomplete and were excluded from analysis.
Missing data were also subtracted from the total number as
denominators to calculate the percentages.

Demographic Statistics

The mean + standard deviation age of pregnant
women in the study group was 31.6 + 4.59 years. The
median (interquartile range) gestational age at booking
visit was 12.4 (12.0-13.4) weeks and at the time of study it
was 28.7 (28.4-29) weeks. The mean BMI at booking visit
was 21.64 + 2.93 kg/m?. Among the study population (i.e.
712 women), 168 (23.8%; after excluding 6 women who
failed to complete OGTT) were subsequently diagnosed
to have gestational diabetes mellitus. Based on the WHO
criteria for BMI grouping, 553 of 705 (78.4%) women
had normal weight, 77 (10.9%) were underweight, and 75
(10.6%) were overweight or obese with BMI of =25 kg/m?.

There were 442 (62.1%) nulliparous women. Most women
(98.7%) had been educated to secondary level or above.

Weight, Obesity, and Pregnancy

Around half of pregnant women (53%; 375/705)
were concerned about gaining too much weight in
pregnancy. A consultation with doctors regarding weight
control in pregnancy was considered the most useful source
(54 .4%) of information, followed by specific dietary advice
(48.9%) and specific physical activity advice (33.9%).

Of those 75 overweight / obese women, about
three-quarters (n=55) perceived themselves to be of normal
weight during the first 3 months of pregnancy. Nonetheless,
at the time of study in the third trimester, only 38 (50%)
of women considered their weight normal. Overweight
and obese women were more likely to consider themselves
to be of normal weight, regardless of whether or not they
were concerned about gaining too much weight during
pregnancy. There was a significant difference between
self-categorised BMI and BMI by WHO criteria (p<0.001;
Table 1). Perceived change in weight between the first 3
months of pregnancy and in the third trimester (at the time
of study) was also statistically significant (p<0.001; Table
2). In other words, pregnant women considered themselves
heavier than they were supposed to be during pregnancy.

With regard to obesity and pregnancy (Table 3), 339
out of 708 (47.9%) women knew that obesity increases
the risks in pregnancy. Overall, there was no significant
difference in the knowledge of women with BMI of
<25 kg/m? and those with BMI of >25 kg/m? (p=0.60).

Regarding knowledge of risk for specific obstetric
complications, only 40 (14.1%) women knew that the risk

Table 1. Comparison of self-categorised body mass index in the first 3 months of pregnancy and that

according to the WHO criteria (n=705)*

Self-categorisation of Body mass index according to the WHO criteria p Value
body mass index in Underweight (n=77) Normal weight (n=553) Overweight / obese (n=75)

the first 3 months of

pregnancy C NC C NC C NC

Underweight (n=59) 3(158%) 15(1259%) 15(5.0%) 24 (9.5%) 2 (3.83%) 0 <0.001
Normal (n=603) 16 (842%) 43 (74.1%) 263 (874%) 225(89.3%) 36(692%) 20 (87.0%)
Overweight (n=31) 0 0 18 (6.0%) 2 (0.8%) 9 (17.3%) 2 (8.7%)

Obese (n=12) 0 0 5(1.7%) 1(0.4%) 5(9.6%) 1 (4.3%)

Abbreviations: C / NC = concerned / not concerned on gaining too much weight in pregnancy; WHO = World Health

Organization

* Data are shown as No. (%) and analysed by Fisher’s exact test. Missing data were excluded from the calculation of
percentages
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Table 2. Perception of weight in the first 3 months of pregnancy and current weight at third trimester

(n=701)*
Current weight Weight in the first 3 months of pregnancy p Value
Underweight (n=57) Normal (n=601) Overweight (n=31) Obese (n=12)
Underweight (n=17) 8 (14.0%) 9 (1.5%) 0 0 <0.001
Normal (n=565) 45 (78.9%) 513 (85.4%) 7 (22.6%) 0
Overweight (n=94) 4 (7.0%) 64 (10.6%) 22 (71.0%) 4 (33.3%)
Obese (n=25) 0 15 (2.5%) 2 (6.5%) 8 (66.7%)

* Data are shown as No. (%) and analysed by McNemar-Bowker test (Chi-square statistics=89.427). Missing data were

excluded from the calculation of percentages

of all listed items was increased in obese women, even
though 42.8% claimed to have received information on
obesity and pregnancy. The risks associated with obesity
and about which women knew least were neonatal death
(22.7%), postpartum haemorrhage (21.4%), and infection
after delivery (20%) [Table 3].

Exercise and Pregnancy

Those women with obstetric or medical contra-
indications to exercise in pregnancy, according to the
guidelines of American College of Obstetricians and
Gynaecologists (ACOG'"), were excluded. Those with
previous operations were individually checked for contra-
indications and subsequently included. At the time of
study, 590 out of 705 (83.7%) women reported no obstetric
complications, and among them, 530 (89.8%) had no
medical diseases that would exclude exercise in pregnancy.
They were then included in this subgroup analysis.

Expression of concern about gaining too much
weight in pregnancy did not differ between those who
exercised before or during pregnancy. The distribution
of self-categorisation of BMI among this subgroup was
similar to that of the overall study population.

With regard to knowledge about obesity and
pregnancy (Table 3), those who exercised before or during
pregnancy were more likely to know there were increased
risks than those who did not (p=<0.01). Of the individuals
in this subgroup who got all the items correct, half (n=10)
exercised before and during pregnancy, and 26.4% (n=10)
exercised either before or during pregnancy.

Around half of the participants (266/527, 50.5%)
in this subgroup exercised before pregnancy, similar to
those who exercised during the most recent 2 weeks of
pregnancy (247/527, 46.9%). The exercise pattern before
and during pregnancy is summarised in Table 4. There was

no significant difference in BMI distribution between those
who exercised before pregnancy and those who did not
— significantly more overweight or obese women did not
exercise before pregnancy. Also, there was no significant
difference in doing exercise before or in the past 2 weeks
of pregnancy between those with BMI <25 kg/m* and
>25 kg/m?, or any significant difference between those
with and without gestational diabetes (Table 4). Those
who exercised before pregnancy were more likely to
have exercised in the most recent 2 weeks of pregnancy
(p=0.01). Women who were nulliparous and who had a
higher education level were more likely to exercise before
and during their pregnancies (Table 5).

With regard to perception of weight gain during
pregnancy (Table 6), a significantly higher proportion of
those who did not exercise before or during pregnancy
considered the maximal weight gain to be >20 kg.
Nonetheless there was a significant difference in the
perceived minimal weight gain among the groups with
different exercise pattern.

A third of this subgroup population (n=176, 33.3%)
were given advice on exercise in pregnancy. Most were
advised to perform low-intensity exercise (70.5%) for 15 to
30 minutes (63.1%). The advice on frequency of exercise
varied: 36.9% were advised to exercise 3 to 4 times per
week and 29.5% were advised 1 to 2 times per week.
Women who were given advice on exercise in pregnancy
were more likely to exercise during pregnancy (p<0.001;
Table 7).

Overall, among those who exercised during
pregnancy, the majority (67.5%, n=179) were at a low
intensity. Among women who exercised before pregnancy,
only 12 (4.5%) performed the recommended moderate
exercise, 30 minutes per day and more than 3 times a week
during pregnancy (p=0.001; Table 7).

HKJGOM 2015; 15(2)

Weight and Exercise Pattern of Pregnant Women

109



JYP LAW et al

Table 3. Knowledge about obesity and pregnancy (n=712)*

obesity and pregnancy

There are no risks (n=11)

There are risks (n=339)
Do not know (n=93)
Missing data (n = 4)
Birth defect
Increased risk (n=210)
Decreased risk (n=2)
No change in risk (n=219)
Not sure (n=251)
Missing data (n = 30)
Diabetes
Increased risk (n=617)
Decreased risk (n=5)
No change in risk (n=13)
Not sure (n=65)
Missing data (n = 12)
High blood pressure /
pre-eclampsia
Increased risk (n=545)
Decreased risk (n=4)
No change in risk (n=24)
Not sure (n=120)
Missing data (n = 19)
Preterm labour
Increased risk (n=407)
Decreased risk (n=0)
No change in risk (n=83)
Not sure (n=205)
Missing data (n = 17)
Miscarriage
Increased risk (n=217)
Decreased risk (n=4)
No change in risk (n=167)
Not sure (n=295)
Missing data (n = 29)
Stillbirth
Increased risk (n=234)
Decreased risk (n=2)
No change in risk (n=156)
Not sure (n=296)
Missing data (n = 24)

Knowledge about overweight /

There may be risks (n=265)

BMI <25 BMI =25
kg/m? kg/m?

9(14)
231 (36.7)
306 (48.6) 32 (42.7)

84 (13.3) 9(12.0)
Missing data (n =7)

227
32 (42.7)

191 (314) 19(26.8)
0 2(2.3)
197 (324) 20(28.2)
220 (36.2) 30(42.3)
Missing data (n = 33)

550 (88.1)
3(0.5)
12(1.9) 1(14)
59 (9.5) 6(8.2)
Missing data (n = 15)

64 (87.7)
227

489 (79.0)
2(0.3)
20 (3.2) 4(5.6)

108 (174) 12(16.9)
Missing data (n = 22)

53 (74.6)
2(2.8)

368 (59.5) 37 (50.7)
0 0
74 (120) 8(11.0)
177 (28.6) 28 (38.4)
Missing data (n = 20)

193 (31.6) 22(314)
4(0.7) 0

153 (25.1) 14(20.0)

260 (42.6) 34 (48.6)

Missing data (n = 32)

211 (344) 22(30.6)
2(0.3) 0

141 (23.0) 14 (194)

259 (42.3) 36 (50.0)

Missing data (n = 27)

p NEBP EBP
Value
0.60
5(1.9) 2(0.8)

86 (33.0) 106 (39.3)
121 (46.4) 133 (50.0)

49 (18.8) 25(94)

Missing data (n = 3)

0.02

63 (24.7)

104
84 (329) 83(33.1)
107 (42.0) 78 (31.1)
Missing data (n = 24)

89 (35.5)
1(04)

0.21
215 (84.0) 240 (92.0)
3(1.2) 0
6(2.3) 3(1.1)
32(12.5) 18(6.9)
Missing data (n = 13)
0.07

189 (73.8) 214 (83.6)
2(0.8) 0
12 (4.7) 6(2.3)
53(20.7) 36 (14.1)
Missing data (n = 18)
0.22
127 (49.4) 165 (64.0)
0 0
42 (16.3) 31(12.0)
88(342) 62(24.0)
Missing data (n = 15)
0.72
62 (24.6)
2(0.8)
67 (26.6) 68 (26.8)
121 (48.0) 94 (37.0)
Missing data (n = 24)

91 (35.8)
1(04)

0.60
70 (27.5)
1(04)
62 (24.3) 66 (26.0)
122 (47.8) 92 (36.2)
Missing data (n = 21)

95 (37.4)
1(04)

P NEDP EDP
Value
0.01
5(1.9) 2(0.7)

87 (33.3) 107 (39.8)
117 (44.8) 137 (50.9)
52(19.9) 23(8.6)

0.02
59 (23.6)
1(04)
85(34.0) 82(31.7)
105 (42.0) 82 (31.7)
Missing data (n = 21)

94 (36.3)
1(0.4)

0.02
214 (83.9) 243 (91.7)
3(1.2) 0
6(24) 3(1.1)
32(12.5) 19(7.2)
Missing data (n = 10)
0.03

194 (77.0) 211 (80.2)
2 (0.8) 0
9(3.6) 934
47 (18.7) 43(16.3)
Missing data (n = 15)
0.004
128 (50.4) 165 (62.5)
0 0
48 (189) 25(9.5)
78 (30.7) 74 (28.0)
Missing data (n = 12)
0.02
64 (25.8)
2 (0.8) 1(04)
72 (29.0) 63 (24.1)
110 (44.4) 106 (40.6)
Missing data (n =21)

91 (34.9)

0.03

70 (27.8) 96 (36.9)
1(04)  1(04)
70 27.8) 59 (22.7)
111 (44.0) 104 (40.0)

Missing data (n = 18)

Value
0.001

0.01

0.02

0.55

0.003

0.12

0.12

Abbreviations: BMI = body mass index; EBP / NEBP = exercise / no exercise before pregnancy; EDP / NEDP = exercise / no

exercise during pregnancy

* Data are shown as No. (%) and analysed by Pearson Chi-square test or Fisher’s exact test
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Table 3. (cont’d)

Thrombosis

Increased risk (n=376)

Decreased risk (n=7)

No change in risk (n=55)

Not sure (n=248)
Missing data (n = 26)

Fetal growth retardation
Increased risk (n=194)
Decreased risk (n=20)

No change in risk (n=155)

Not sure (n=315)
Missing data (n = 28)

Caesarean delivery

Increased risk (n=482)

Decreased risk (n=9)

No change in risk (n=62)

Not sure (n=143)
Missing data (n = 16)

Instrumental delivery

Increased risk (n=403)

Decreased risk (n=9)

No change in risk (n=93)

Not sure (n=182)
Missing data (n = 25)

Infection after delivery
Increased risk (n=137)

Decreased risk (n=7)

No change in risk (n=211)

Not sure (n=331)
Missing data (n = 26)
Bleeding after birth

Increased risk (n=147)

Decreased risk (n=8)

No change in risk (n=173)

Not sure (n=359)
Missing data (n = 25)
Neonatal death

Increased risk (n=156)

Decreased risk (n=3)

No change in risk (n=146)

Not sure (n=382)
Missing data (n = 25)

BMI <25 BMI =25
kg/m? kg/m?

337 (55.1) 37(52.1)
7(1.1) 0
49 (8.0) 6 (8.5)
219 (35.8) 28(394)
Missing data (n = 29)

175 (28.6)
18 (2.9)
143 (234) 12(17.1)
275 (45.0) 38(54.3)
Missing data (n = 31)

18 (25.7)
2(2.9)

431 (69.5)
8(1.3)
55 (8.9) 7(9.6)

126 (20.3) 15(20.5)
Missing data (n = 19)

50 (68.5)
1(1.4)

360 (58.7)
8(1.3)
84 (13.7)  9(12.7)
161 (26.3) 19 (26.8)
Missing data (n = 28)

42 (59.2)
1(14)

121 (19.8) 16 (22.5)
7(1.1) 0

194 (31.7) 17 (23.9)

290 (474) 38(53.5)

Missing data (n = 29)

131 (214)
7(1.1)
155(253) 17(23.9)
320 (522) 38(53.5)
Missing data (n = 28)

15 (21.1)
1(14)

142 (232) 14(19.7)
3(0.5) 0

133 (21.7) 12(16.9)

335(54.6) 45(634)

Missing data (n = 28)

p
Value

0.76

048

1.00

1.00

043

0.99

0.58

NEBP EBP

129 (51.2) 154 (60.6)

3(12) 3(12)
20079  2509.8)
100 (39.7) 72 (28.3)

Missing data (n = 24)
61 (24.1) 176 (30.0)
520 9(3.6)
61 (24.1) 66 (26.1)
126 (49.8) 102 (40.3)
Missing data (n = 24)

168 (65.6) 180 (70.0)
3(1.2) 2(0.8)
26 (10.2) 29 (11.3)
59(23.0) 46(17.9)
Missing data (n = 17)

138 (54.8) 157 (61.3)
3(1.2) 2(0.8)
34 (13.5) 44(172)
77 (30.6) 53(20.7)
Missing data (n = 22)

40 (15.7)
2(0.8)
73 (28.7) 96 (37.6)
139 (54.7) 94 (36.9)
Missing data (n = 21)

63 (24.7)
2(0.8)

44 (17.3)
2(0.8) 2(0.8)
57 (224) 85(33.6)
152 (§9.6) 105 (41.5)
Missing data (n = 22)

61 (24.1)

57 (224) 60(23.7)
1(04) 0
57 (224) 65(25.7)
140 (54.9) 128 (50.6)
Missing data (n = 22)

p
Value

0.06

0.14

0.49

0.06

<0.001

<0.001

0.57

NEDP EDP

128 (51.8) 156 (59.5)

3(12)  3(.D
22(89) 23(88)
94 (38.1) 80 (30.5)

Missing data (n = 21)

59 (23.7)
52.0) 9(3.5)
64 (2577) 63(242)
121 (48.6) 109 (41.9)
Missing data (n = 21)

79 (30.4)

164 (65.1) 185 (70.1)
3(1.2) 2(0.8)
28 (11.1) 28 (10.6)
57 (22.6) 49 (18.6)
Missing data (n = 14)

138 (554) 158 (60.3)
3(1.2) 2(0.8)
37(149) 42(16.0)
71(285) 60(22.9)
Missing data (n = 19)

46 (18.3)
3(12) 1(04)
77 (30.7) 93 (35.6)
125 (49.8) 109 (41.8)
Missing data (n = 18)

58 (22.2)

46 (184)
3(12) 1(04)
66 (264) 76 (29.1)
135 (54.0) 124 (47.5)
Missing data (n = 19)

60 (23.0)

54 (21.6) 64 (24.5)
1(04) 0
59 (23.6) 63(24.1)
136 (544) 134 (51.3)
Missing data (n = 19)

Value
0.31

0.22

0.63

047

0.19

0.31

0.69
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Table 4. Exercise pattern before and during pregnancy*

Exercise pattern BMI BMI p Value GDM (n=134) Non-GDM p Value
<25 kg/m? =25 kg/m> (n=393)
(n=466) (n=61)
No exercise before and during pregnancy 180 (39%) 19 (31%) 0.53 54 (40%) 145 (37%) 0.73
No exercise before pregnancy, but 55 (12%) 7 (12%) 14 (10%) 48 (12%)
exercise during pregnancy
Exercise before and during pregnancy 180 (39%) 25 (41%) 52 (39%) 153 (39%)
Exercise before but not during pregnancy 51 (11%) 10 (16%) 14 (10%) 47 (12%)
Abbreviations: BMI = body mass index; GDM = gestational diabetes mellitus
* Missing data were excluded from the calculation of percentages
Table 5. Demographic characteristics and exercise pattern*
Characteristic No exercise in the past 2 weeks Exercise in the past 2 weeks p Value
Parity (n=530) 0.003
No 148 (57%) 186 (69%)
Yes 113 (43%) 83 (31%)
Education level (n=529) 0.04
Primary or below 3 (1%) 5 2%)
Secondary school 143 (55%) 118 (44%)
Tertiary or above 115 (44%) 145 (54%)
* Categorical data were analysed by Pearson Chi-square test or Fisher’s exact test
Table 6. Perceived maximal weight gain in pregnancy (n=516)*
Exercise pattern Maximal weight gain (kg) p Value
0-4 5-10 11-16 17-20 >20
No exercise before and during pregnancy 7(3.6) 50(253) 68(34.7) 49(250) 22(11.2) 0.01
No exercise before pregnancy, but exercise 3(4.8) 7(11.3) 31(50.0) 19(30.6) 23.2)
during pregnancy
Exercise before pregnancy and during pregnancy 4 (2.0) 38(19.0) 98(49.0) 53(26.5) 7(3.5)
Exercise before but not during pregnancy 1(1.7) 8(13.8) 29(50.0) 17(29.3) 3(5.2)

* Data are shown as No. (%) of women. Missing data were excluded from the calculation of percentages

Among women who did exercise before pregnancy,
the frequency of exercise changed during pregnancy
although the duration and intensity was significantly
reduced (Table 8). Median (interquartile range) rating by
the Borg Scale of perceived exertion during exercise before
pregnancy was 13 (11-13) and that during the past 2 weeks
of pregnancy was 11 (9-13); this reduction in Borg Scale
scoring was statistically significant (p<0.001). The main
reason given for not exercising during the past 2 weeks
of pregnancy was ‘never had a habit of doing exercise’
(23.6%), followed by ‘too tired’ (19.2%) and ‘no time’
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(17.2%). Moreover, 11.9% perceived that exercising in
pregnancy in general might be or is unsafe.

Opverall, 580/705 (82.3%) women were interested
in receiving information about exercise during pregnancy.
Information leaflets (46.8%) and consultation with doctors
(38.9%) were the two most preferred information sources.

Table 9 illustrates the views about safety of exercise
during pregnancy, in terms of intensity, frequency, as well
as certain types of activities. Over 70% of pregnant women



Table 7. Exercise and pregnancy

No exercise in the past  Exercise in the past 2 p Value
2 weeks weeks

Advice on exercise in pregnancy (n=529)* <0.001
No 212 (81.5%) 141 (52.4%)
Yes 48 (18.5%) 128 (47.6%)

Exercise before pregnancy (n=527)* <0.001
No 199 (76.5%) 62 (23.2%)
Yes 61 (23.5%) 205 (76.8%)

Exercise in past 2 weeks (recommended by guidelines) 0.001
Yes 0 12 (4.5%)
No 261 (100%) 254 (95.5%)

Missing data (n=3)

* Data were analysed by McNemar test

Table 8. Change in frequency, duration, and intensity of exercise among pregnant women who exercise

before and during pregnancy*

Before pregnancy p Value
Frequency during pregnancy/week <1 Time/week 1-2 Times/week 3-4 Times/week >4 Times/week
(n=198)
<1 Time 15 (40.5) 8(9.5) 3(6.3) 0 0.14
1-2 Times 14 (37.8) 61 (72.6) 9 (18.8) 1(3.4)
3-4 Times 4(10.8) 9(10.7) 30 (62.5) 4 (13.8)
>4 Times 4(10.8) 6(7.1) 6 (12.5) 24 (82.8)
Duration during pregnancy (n=200) <15 Minutes  15-30 Minutes 31-60 Minutes >60 Minutes
<15 Minutes 22 (84.6) 13 (14.3) 4(6.5) 3(14.3) <0.001
15-30 Minutes 4(154) 71 (78.0) 19 (30.6) 7 (33.3)
31-60 Minutes 0 7.7 36 (58.1) 3(14.3)
>60 Minutes 0 0 3(4.8) 8 (38.1)
Intensity during pregnancy (n=201) Low Moderate High
Low 87 (92.6) 31 (42.5) 18 (52.9) <0.001
Moderate 5(.3) 40 (54.8) 16 (47.1)
High 2(2.1) 2(2.7) 0

* Data are shown as No. (%) of women and analysed by McNemar-Bower test

considered low intensity exercise to be safe regardless of
frequency. Consideration of the safety of moderate-intensity
exercise decreased with increasing exercise frequency.
While 69.4% of women considered moderate-intensity
exercise 1 to 2 times per week to be safe, only 31% women
considered it safe when the frequency increased to more
than 5 times a week. In general, women regarded high-
intensity exercise during pregnancy to be unsafe. Most
women considered high impact exercise (95.9%) such as
skiing and horse-riding, and scuba diving (92.7%) unsafe.

Discussion

Both ACOG" and Royal College of Obstetricians
and Gynaecologists (RCOG)’ have published guidelines
about exercise in pregnancy. Both Colleges recommend
30 minutes of moderate exercise per day up to daily in
the absence of obstetric and medical contra-indications.
Exercise improves health and wellbeing and is considered
safe and beneficial in pregnancy. A sedentary lifestyle
during pregnancy contributes to excessive weight gain,
frequent physical complaints, and increased risks of
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Table 9. Safety of different types of exercise in pregnancy*

Item Very safe
Low intensity

(1-2 times per week) [n=668] 527 (78.9)

(3-5 times per week) [n=674] 402 (59.6)

(>5 times per week) [n=664] 315 47.4)
Moderate intensity

(1-2 times per week) [n=672] 225 (33.5)

(3-5 times per week) [n=666] 97 (14.6)

(>5 times per week) [n=653] 41 (6.3)
High intensity

(1-2 times per week) [n=679] 26 (3.8)

(3-5 times per week) [n=654] 5(0.8)

(>5 times per week) [n=656] 4 (0.6)
Scuba diving (n=679) 3(0.4)
High impact exercise (e.g. skiing, horse- 2 (0.3)
riding) [n=678]

Somewhat Neither safe  Somewhat Very unsafe
safe or unsafe unsafe
91 (13.6) 46 (6.9) 2(0.3) 2(0.3)
176 (26.1) 80 (11.9) 14 (2.1) 2(0.3)
152(229) 143 (215) 42 (6.3) 12 (1.8)
241 (35.9) 164 (24.4) 35(5.2) 7 (1.0)
232 (34.8) 235 (35.3) 91 (13.7) 11 (1.7)
161 (24.7) 275 (42.1) 138 (21.1) 38 (5.8)
78 (11.5) 189 (27.8) 242 (35.6) 144 (21.2)
26 (4.0) 148 (22.6) 276 (42.2) 199 (30.4)
16 2.4) 107 (16.3) 262 (39.9) 267 (40.7)
9(1.3) 38 (5.6) 141 (20.8) 488 (71.9)
3(04) 23 (34) 46 (6.8) 604 (89.1)

* Data are shown as No. (%) of women

gestational diabetes and pre-eclampsia. Exercise benefited
pregnant women both physically and psychologically.
Common complaints in pregnancy such as fatigue and
varicosities were reduced. Active women experienced less
insomnia, stress, anxiety, or depression. Weight-bearing
exercise reduced the length of labour and lessened delivery

complications'®',

Our study population had a similar age distribution
to the general obstetric population and compared with the
Hong Kong Territory-wide Audit in 2004%. A previous
study* estimated the prevalence of pregnant women with
a BMI of =25 kg/m? at booking visit to be 16.8%: the
prevalence in our study was 10.5%. We performed our
study at the time of routine OGTT in pregnancy, around
28 weeks. A small proportion of women with risk factors
such as obesity and a history of gestational diabetes had
already undergone OGTT at 16 to 18 weeks. Those who
were diagnosed at this time to have gestational diabetes did
not undergo the 28-week gestation OGTT. This might have
contributed to the slightly lower incidence of women with
BMI of =25 kg/m? in this study population, although the
number of women who did not undergo 28-week OGTT
was small.

The prevalence of gestational diabetes in our study
was 23.8%, much higher than the reported 6.3% in the
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2004 Territory-wide Audit®. Although this may be due to
differences in diagnostic criteria, there has been a notable
increase in the incidence of gestational diabetes in more
recent years. Previous audit revealed that the incidence
doubled between 1994 and 2004%. Leung et al* determined
that 22.9% and 15.2% of women with BMI of =30 kg/m?
and BMI between =25 and <27 kg/m? had gestational
diabetes, respectively. Furthermore, universal screening is
likely to detect more women with gestational diabetes in the
low-risk population. The prevalence of gestational diabetes
in our unit was 25.8%?'. Although our study showed no
significant difference in exercise pattern between those
with and without gestational diabetes, it demonstrates that
the prevalence of gestational diabetes may be greater than
previous statistics. This further emphasises the need to raise
awareness of gestational diabetes that is more common in
obese pregnant women?.

Just over 50% of women were concerned about
gaining too much weight in pregnancy. Our study revealed
that they generally perceived themselves to be heavier than
they were supposed to be at the time of study. This might
reflect their false perception of gaining too much weight
during the course of pregnancy, although this might not
be a concern to the pregnant women themselves. Contrary
to this, overweight women were more likely to consider
themselves to be normal in weight; this reflects a need for



better education about weight change during pregnancy.

Current public health education emphasises the
association of obesity with hypertension and diabetes in
the general population and therefore, not surprisingly,
more than 75% of women in our study were aware that
obesity increases the risk of hypertension and diabetes in
pregnancy. A study in the US revealed that only a small
proportion of pregnant women were counselled about the
risks associated with obesity?. While 42.8% of women in
our study claimed to have received information on risks
related to obesity in pregnancy, only 14.1% knew about
the increased risk for all listed items. Knowledge of
specific obesity-associated obstetric complications, such
as neonatal death, postpartum haemorrhage, and infection
after delivery was poor. These results indicate a need for
enhanced public education about the adverse effects of
obesity in pregnancy specifically.

The Institute of Medicine and the National Research
Council in the US has issued guidelines for gestational
weight gain’, whereby women who are underweight,
normal weight, overweight, or obese should gain 12.5to 18
kg, 11.5to 16 kg, 7 to 11.5 kg and 5 to 9 kg, respectively.
Those who did not exercise before and during pregnancy
are clearly the target group of higher priority for education
and intervention, especially when they perceive exercise
weight gain as appropriate.

Exercise pattern in the 2 weeks prior to the study
was used to indicate exercise pattern in pregnancy. This
assumption was valid according to a prospective cohort
in the UK*. In that study, the prevalence of physical
activity, with sweating for 3 hours or more a week, was
similar at 18 weeks and 32 weeks of gestation. Although
46.9% of pregnant women exercised during pregnancy
in our study, only 4.5% exercised at the recommended
level. In contrast, the prevalence was higher than other
overseas studies (15.8% in the US’, 48.8% in the UK?,
and 21.5% in Ireland®). Women who habitually exercised
before pregnancy and who had not delivered previously
were more likely to exercise during pregnancy. Women
with higher education level were likely to be more health
conscious and aware of the benefits and safety of exercise
— these findings have also been illustrated in other
studies®*® Demographic characteristics should be taken
into consideration when distributing realistic advice about

exercise in pregnancy.

Our study shows that the availability of advice about
exercise significantly altered the attitudes to exercising

in pregnancy: women who were given advice were more
likely to exercise. Nonetheless despite the recommendation
for moderate exercise 30 minutes per day, more than 3 times
a week for previously active women, they were commonly
advised to perform only low-intensity exercise for 15 to 30
minutes. Irrespective of their health status, most (82.3%)
women were eager to receive information about physical
activities and exercising in pregnancy. The perceived most
effective sources of information were information leaflets,
specific advice on physical activity, and consultation with
doctors during antenatal visits. This illustrates the important
role of health care professionals in encouraging exercise
and physical activity during pregnancy, and in being
proactive in disseminating appropriate advice. Although
exercise alone does not prevent excessive weight gain or
obesity in pregnancy, it has been shown that physically
active women are more likely to continue exercising after
delivery. This was, in general, an important public health
issue in weight management.

It is not surprising to find that pregnant women who
did not exercise before pregnancy did not exercise during
pregnancy either. Nonetheless, sedentary women were
advised to commence exercising for 15 minutes, 3 times a
week, increasing gradually to 30-minute sessions, 4 times a
week®.

Our study examined the exercise pattern at two time-
points, pre-pregnancy and at around 28 weeks of gestation.
Although we did not examine when women started
exercising during pregnancy or demonstrate the change in
exercise patterns across gestations, our study does illustrate
that exercise duration and intensity are significantly lower
during pregnancy than before.

Among women who did not exercise in pregnancy,
11.9% perceived that exercising in pregnancy in general
might be or is unsafe. Over 70% of pregnant women
considered low-intensity exercise to be safe regardless of
frequency. In contrast, the perception of safety of moderate-
intensity exercise decreased with increasing frequency.
This shows that safety is one of the perceived barriers to
exercising during pregnancy.

Further study of the perceived benefits of exercise
may provide insight into the potential motivation to exercise
during pregnancy. Views of health care professionals on
exercise in pregnancy may also be explored. This may
provide guidance on effective means of information
dissemination and can also improve antenatal counselling

as well as general public health education.
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Conclusion

In this study, overweight women generally

perceived their weight to be normal and an awareness

of the pregnancy complications associated with obesity

was generally lacking. Although about half of the study
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