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Objectives: To explore Hong Kong Chinese women'’s attitude towards and degree of physical activity during the first
and second trimesters of pregnancy, and to identify factors that may be associated with a satisfactory level.
Methods: This prospective cohort study recruited women from a regional hospital in Hong Kong from March to July
2014. A self-administered questionnaire written in traditional Chinese was distributed in the first trimester and a
follow-up questionnaire in the second trimester. Level of physical activity was assessed with the validated Pregnancy
Physical Activity Questionnaire.

Results: A total of 534 questionnaires from the first trimester and 261 from the second were included for analysis.
Around 94.5% of subjects agreed that exercise is necessary during pregnancy. Only 26.0% of women sought
advice from medical staff. The median total physical activity level was 176.6 mean weekly energy expenditure
(MET-h/week) and 179.4 MET-h/week in the first and second trimester, respectively. The level of sports activity was
significantly increased in the second trimester compared with the first, with 23% to 30% of women exercising at the
recommended level. Women with higher education level (p=0.002) and higher income (p=0.02) were more likely to
be engaged in sports.

Conclusion: The total physical activity level was comparable in both trimesters, but sports activity significantly
increased in the second trimester. Increased awareness of the recommended exercise level should be actively
promoted by health care professionals.
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Introduction minutes of moderate exercise per day on most, if not all,

Traditionally, women are advised to reduce their
physical activity level during pregnancy. Nonetheless,
research has provided new information about how pregnant
women and their fetuses respond to moderate physical
activity, and revealed no adverse maternal or neonatal
outcomes'. There is consistent evidence that promoting
physical activity in women of reproductive age may be
a promising approach to prevent excessive weight gain,
gestational diabetes mellitus, and subsequent complications
suffered by children born from mothers with gestational
diabetes>’. Exercise during pregnancy not only helps
reduce backache, fatigue and swelling of the extremities, it

also improves women’s sleep, mood, and posture**.

Based on these findings, the American College of
Obstetricians and Gynecologists (ACOG) recommends
that pregnant women who are free of medical or obstetric
complications should follow the American College of Sports
Medicine—Centers for Disease Control and Prevention
general guidelines on physical activity and engage in 30
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days of the week’?.

A significant number of people in Hong Kong adopt
a sedentary lifestyle. The Behavioural Risk Factor Survey
conducted in April 2012° revealed that about half (53.9%)
of female adults aged 18 to 64 years had exercised during
their leisure time less than once a week in the past 30 days.
Only 14.8% of female adults had exercised more than 4 to
6 times a week®.

Pregnancy is a good time to develop healthy
lifestyle habits including regular exercise. Although a
recommended level of physical activity is beneficial, it
may not be perceived as appropriate or feasible around the
world!%12,
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This study aimed to explore Hong Kong Chinese
pregnant women’s attitude towards and extent of physical
activity during pregnancy, as well as any change at different
stages of pregnancy. The study also aimed to identify
factors associated with level of physical activity.

Methods

Participants

The subjects for this prospective cohort study were
recruited from the antenatal clinic of United Christian
Hospital, Hong Kong. This study was approved by the
Hospital Authority Cluster Research Ethics Committee.
A self-administered questionnaire written in traditional
Chinese was distributed to all Chinese pregnant women
who attended the clinic within their first trimester from
March to July 2014. Women of other ethnic origin were
excluded. Written consent was obtained by attending
doctors, nurses, or paramedic staff. Once recruited, a
woman was assigned a code and marked on the electronic
obstetric record. A follow-up questionnaire was distributed
in the second trimester at about 24 to 28 weeks of gestation
to assess physical activity during that trimester.

Questionnaire

The questionnaires (Appendix) consisted of three
parts: (1) questions on the attitudes and knowledge of
women about physical activity in pregnancy and their
sources of information; (2) the translated traditional Chinese
version of Pregnancy Physical Activity Questionnaire
(PPAQ) which has been validated by a Taiwan study'?; and
(3) demographic data including age, parity, education level,
occupation, and household income.

The PPAQ is a self-administered, semi-quantitative
questionnaire that asks respondents to report the time
spent in 32 activities including household / caregiving (13
activities), occupational (5 activities), sports / exercise
(8 activities), transportation (3 activities), and inactivity
(3 activities)'*. The respondents were asked to select a
category for each activity that approximated the time
spent by them per day or week on that activity. The time
frame of recall was the current trimester of pregnancy. In
the last part of the section on sports activities, an open-
ended section allowed the respondent to add activities not
already listed. Calculations were computed as reported
previously. The compendium-based metabolic equivalent
(MET) values were used to estimate the intensity of the
PPAQ activities'. The duration of time spent on each
activity was multiplied by its intensity to arrive at a
measure of mean weekly energy expenditure (MET-h/
week).

Statistical Analysis

Statistical analysis was performed using the
Statistical Packages for the Social Sciences Windows
version 22 (SPSS Inc., Chicago [IL], US). The mean
(MET-h/week)

pregnancy by PPAQ with different intensity level and

weekly energy expenditure during

Table 1. Subjects’ demographics (n=534)

Variable Data
Age (years)
<20 8 (1.5%)
21-30 239 (44.8%)
31-40 270 (50.6%)
>40 17 (3.2%)
Marital status (n=532)
Single / cohabitation 64 (12.0%)
Married 465 (87.4%)
Divorced 3(0.6%)
Occupation (n=527)
Housewife 194 (36.8%)
Clerical work 158 (30.0%)
Manual work 14 (2.7%)
Professional 70 (13.3%)
Self-employed 15 (2.8%)
Others 76 (14.4%)
Income (HK$) [n=510]
<10,000 82 (16.1%)

10,000-20,000
20,001-50,000

222 (43.5%)
157 (30.8%)

>50,000 49 (9.6%)
Education level

Primary 17 (3.2%)

Secondary 311 (58.2%)

Tertiary 206 (38.6%)
Parity

0 258 (48.3%)

=1 276 (51.7%)
History of miscarriage

0 386 (72.3%)

1 88 (16.5%)

=2 60 (11.2%)

Conception (n=531)

Natural 515 (97.0%)
Assisted reproduction (other than 11 2.1%)
in-vitro fertilisation)

In-vitro fertilisation 5(0.9%)
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types of activity were calculated. Women who satisfied the
ACOG guidelines (=7.5 MET-h/week) in the study period
were regarded as physically active. Factors observed to be
associated with changes in physical activity from the first
to second trimester were calculated with non-parametric
tests including Mann-Whitney U test, Kruskal-Wallis test,
Wilcoxon signed rank test, and considered as statistically
significant if p value was <0.05.

Results

A total of 600 questionnaires were distributed to

eligible pregnant women in their first trimester. A total of
542 questionnaires were returned, giving a response rate
of 90.3%. There were 534 (89%) questionnaires that were
adequately completed and included for analysis. Adequately
filled was defined as more than 70% of questions answered.
A total of 270 women were successfully contacted in their
second trimester and questionnaires were distributed
for follow-up, of which 261 (96.7%) were returned and
included for analysis.

For demographics (Table 1), the mean age of

Table 2. Attitudes and knowledge of the women on exercise and pregnancy (n=534)

Question
Do you have regular exercise before pregnancy? (n=532)
Yes
No
Does pregnancy affect your exercise habit? (n=528)
No
Yes, slightly limited
Yes, considerably limited
Reason(s) for decreased physical activity during pregnancy

Fatigue during pregnancy

Benefit(s) of exercise during pregnancy
Shortened delivery process
Improve general health of mother / fetus
Minimise excessive weight gain
Decrease low back pain / muscle pain
Improve blood glucose control
Others

Source(s) of information about pregnancy and exercise
Internet / website
Friends / family
Books
Medical staff
Newspaper / magazines
Television / radio

Others

Worry about fetal growth being affected 186 (34.8%)
Physical discomfort during exercise 102 (19.1%)
Advice from family / friends 55 (10.3%)
Advice from medical staff 9 (1.7%)
Others 20 (3.8%)
Appropriate level of exercise is necessary during pregnancy (n=542)
Agree 512 (94.5%)
Not agree 30 (5.5%)

Data

120 (22.6%)
412 (77 4%)

272 (51.5%)
194 (36.8%)
62 (11.7%)

435 (81.5%)

457 (85.6%)
325 (60.9%)
244 (45.7%)
217 (40.6%)
113 (21.2%)
4(0.8%)

258 (48.3%)
255 (47.8%)
221 (41.4%)
139 (26.0%)
128 (24.0%)
101 (18.7%)
5(0.9%)
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subjects was 30.5 years. About 95% were between 20
and 40 years of age and about 3% were over 40 years.
Most women (87.4%) were married, almost half (48.3%)
were nulliparous, and approximately 2% conceived by
assisted reproduction. Approximately a quarter (28%) of
participants had had one or more miscarriage before this
pregnancy.

Table 2 shows the attitudes towards and knowledge
of the subjects about exercise and pregnancy. In all, 120
(22.6%) claimed to have exercised regularly before
pregnancy. Most (94.5%) agreed that exercise was
necessary during pregnancy. About half (51.5%) considered
that pregnancy did not affect their exercise routine but
11.7% believed it had been considerably limited. The
main reason for this limitation was reported to be fatigue
(81.5%) followed by worry about fetal growth (34.8%). In
terms of the benefits of exercise during pregnancy, most
thought that labour may be shortened (85.6%) and general
health of the mother or fetus would be improved (60.9%).
Most women obtained their information from the internet /
website (48.3%), family / friends (47.8%), and books
(41.4%). Only a quarter (26.0%) obtained information
from medical staff.

For physical activity level calculated by the PPAQ
(Table 3), the median total activity was 176.6 MET-h/week
in the first trimester and 179.4 MET-h/week in the second.
An evaluation of activity level according to the classes of
intensity showed that light activity constituted 40% of the
total activity of the women, followed by moderate activity
34%, and sedentary activity 24%.

Through analysis of activity according to the
domains of activity, household activity constituted the
largest component of physical activity, being about 40%
in both trimesters, followed by occupation activity (23%).
For sports / leisure activity, it constituted only 2.2% (2.4
MET-h/week) in the first trimester and 3.2% (3.5 MET-h/
week) in the second. There was a significant increase in
sport-related activity in the second trimester compared
with the first (p < 0.001): significantly more women in the
second trimester (79/261, 30.3%) than the first (126/534,
23.6%) fulfilled the advice of the ACOG to have moderate
physical activity of more than 7.5 MET-h/week (p=0.05,
Fisher’s exact test).

For the 261 women who completed questionnaires in
both trimesters, there was no statistically significant change
in total activity level and by classes of intensity between the
two trimesters. Nonetheless, similar to the cross-sectional
analysis, there was significant increase in sports activity
in the second trimester (3.5 MET-h/week) compared with
the first (2.4 MET-h/week; p=0.001, Wilcoxon signed rank
test).

The total physical activity level was significantly
higher in the multiparous group (212.8 MET-h/week) than
the nulliparous group (144.1 MET-h/week) [p < 0.001].
Women with higher income were also more physically active
(p=0.01). For level of sports activity, women with higher
education level (p=0.002) and higher income (p=0.02) were
more likely to engage in sports. For conception method, the
median level of sport activity for the natural conception
group was 2.4 MET-h/week and artificial reproduction

Table 3. Physical activity of women according to Pregnancy Physical Activity Questionnaire in the first and

second trimesters

Mean = SD (Met-h/week) Median (IQR) [Met-h/week] Proportion of total p Value
activity
First Second First trimester Second trimester First Second
trimester trimester trimester trimester
Total (intensity) 205.2+139.3 2069 +127.7 176.6 (115.0-261.6) 1794 (114.5-268.7)  100.0 100.0 0.68
Sedentary 493+268 478+264 48.7 (25.9-68.9) 47.8 (24.5-64.6) 240 23.1 0.39
Light 865+794 87.6x610 72.5 (40.1-111.7) 76.1 (40.6-115.3) 422 24 0.40
Moderate 689+838 70.7+69.1 48.6 (11.8-99.8) 54.8 (16.2-105.4) 336 342 0.19
Vigorous 04+1.8 07+33 0.0 (0.0-0.0) 0.0 (0.0-0.2) 0.2 0.3 0.32
Household 812+928 82.1+732 53.8 (0.0-107.7) 63.4 (30.1-110.6) 39.6 39.7 0.21
Occupation 478+565 471556 33.6 (0.0-70.3) 33.6 (0.0-74.2) 233 22.8 0.94
Sports 44+62 65+100 2.4 (0.0-6.5) 3.5(0.8-8.4) 22 32 <0.001

Abbreviations: IQR = interquartile range; MET-h/week = mean weekly energy expenditure; SD = standard deviation
* Comparison of the means between first and second trimesters by Mann-Whitney U test
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group was 0.8 MET-h/week, but the difference was not
statistically significant (p=0.24) [Table 4].

Discussion

In this prospective study among Chinese women in
Hong Kong, the validated traditional Chinese version of the
PPAQ from Taiwan was used'’. For the PPAQ results, the
total physical activity level was lower in Hong Kong when
compared with Taiwan (Table 5'3%). Household and sport-
related activity were comparable but occupation activity

was significantly lower (Hong Kong 47 MET-h/week vs.
Taiwan 120 MET-h/week) in both trimesters. About 40% of
our participants were housewives and 30% were employed
in clerical work; this accounted for the low occupational
activity. The level of sports activity was comparable with
other Asian countries'S.

According to the World Health Organization
recommendations, adults aged 18 to 64 years should have
at least 150 minutes of moderate-intensity, or 75 minutes of

Table 4. Distribution of total and sports activities across different categories (n=534)

No. (%)
Age (years)
<20 8 (1.5%)
21-30 239 (44.8%)
31-40 270 (50.6%)
>40 17 (3.1%)
p Value”
Parity
0 258 (48.3%)
=1 276 (51.7%)
p Value®

Conception (n=531)

Natural 515 (97.0%)
Assisted reproduction 16 (3.0%)
p Value'

History of miscarriage
0 386 (72.3%)
1 88 (16.5%)
=2 60 (11.2%)
p Value”

Education level
Primary 17 (3.2%)
Secondary 311 (58.2%)
Tertiary 206 (38.6%)
p Value”

Income (HK$) [n=510]
<10,000 82 (16.1%)

10,000-20,000
20,001-50,000
>50,000
p Value”

222 (43.5%)
157 (30.8%)
49 (9.6%)

Median physical activity level (Met-h/week)

Total activity Sports activity
1152 14
160.1 2.0
186.1 24
182.7 2.0

0.22 048
144.1 2.0
212.8 24

<0.001 0.22
175.6 24
180.6 0.8

0.54 0.24
177.6 24
175.9 0.8
175.2 24

0.33 0.07
183.1 0.8
169.8 2.0
192.5 24

0.09 0.002
151.3 0.8
1674 2.0
182.5 24
222.0 24

0.01 0.02

* Mann-Whitney U test
T Kruskal-Wallis test
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Table 5. Comparison of physical activity level using Pregnancy Physical Activity Questionnaire among

different Asian countries'>1¢

Present study (Hong Kong) Lee (2011), Taiwan' Matsuzaki (2014),
Japan'®
Mean Median Mean Median
First trimester
Total activity 222.5 176.6 251.17 1379
Household 81.2 53.8 89.9 79.1
Occupation 478 336 1200 0.0
Sports 44 24 34 42
Second trimester
Total activity 206.9 1794 2532 1519
Household 82.1 634 84.7 790
Occupation 47.1 33.6 120.1 0.0
Sports 6.5 35 4.6 2.8

vigorous-intensity aerobic physical activity throughout the
week, or an equivalent combination of both!’. The ACOG
adopted this recommendation for pregnant women and
advised engagement in 30 minutes of moderate exercise
per day on most days of the week, equivalent to 7.5 MET-h/
week’#. In our study, 23.6% and 30.3% of women fulfilled
the criteria in the first and second trimester, respectively.
Studies from other countries have also shown poor
compliance with exercise during pregnancy with less than
half of the population complying. Only 10.2% of women
fulfilled the recommendations in Brazil'®, 17.4% in United
States', 20.3% in Spain®, 47% in France?, and 48% in
United Kingdom?*. The French® and British? studies
showed that this level of activity was similar throughout
the entire pregnancy, even in the third trimester.

Itis not surprising that the level of sports activity was
significantly increased in the second trimester compared
with the first. It is well known that in the first trimester,
women experience more physical discomfort, i.e. nausea,
vomiting, and fatigue. In addition, they may be less worried
about the possibility of miscarriage after the end of the first
trimester. Finally, antenatal exercise classes in our hospital
are not usually scheduled until after the first trimester and
may account for the increase in sports activity then.

Our study showed that multiparous women were
more physically active than nulliparous ones, in agreement
with prior studies'®*?*. Women are better adapted to
physical changes during pregnancy after one or more
deliveries and are more likely to remain active. Women
with a higher education level and income engaged in

more sports. This may be because they are better informed
about exercise in pregnancy as shown in the first part of
the questionnaire. The sports activity was much lower in
women who conceived following artificial reproduction
techniques (0.8 MET-h/week) than in those who conceived
naturally (2.4 MET-h/week), although it was not statistically
significant as the sample size of assisted reproductive
technology group was very small, accounting for only 3%
of the participants.

Our study showed that although women had some
knowledge about exercise in pregnancy and their attitude
towards exercise was favourable, few exercised in reality.
The main reason for reduced physical activity was fatigue
and concern about fetal growth. Only a quarter of women
sought relevant information from medical staff. Counselling
should be offered starting at the first antenatal visit about
the recommended level of exercise during pregnancy,
preferably accompanied by informative pamphlets and
internet resources. A physiotherapist can also be involved
to organise a structured exercise programme (including
birth ball, yoga, etc.) to increase motivation.

The response rate to our questionnaire in the first
trimester of above 90% was satisfactorily high although
disappointingly low in the second trimester, around half.
Nonetheless a comparison was made of level of physical
activity in the first trimester between those who had
completed a follow-up questionnaire in the second trimester
and those who had not. There was no significant difference
between them (p=0.83). There was also no significant
difference between the two groups in parity, conception
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method, history of miscarriage, education level, or income,
only age. Thus, we can assume that their behaviour in the
second trimester may also be similar.

We suggest that future study may examine changes
that occur in the third trimester and postpartum. An
interventional study that offers written information at
the first visit and a repeat questionnaire in a subsequent
trimester to identify any improvement in level of sports
activity would also be beneficial.
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