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Abstract

Background: Physical activity (PA) and dietary intake are important modifiable factors associated with health
outcomes. However, Chinese pregnant women’s PA and dietary intake are only vaguely understood. The aim of this
study was to reveal the characteristics of PA and dietary intake of Chinese women in different trimesters as well as
the associations between PA and dietary intake.

Methods: This is a cross-sectional observational study. PA, dietary intake, and demographics of 1077 Chinese
pregnant women were measured. The Chi-square test, Kruskal-Wallis test, multiple logistic regression, and multiple
linear regression were used for data analysis.

Results: About 57.1% of the participants met the international guideline for PA. Household activity and
occupational activity contributed the most to the total PA, while sports/exercise contributed little. The mean energy
intake of the participants was 2008 ± 748.0 kcal. Most participants had normal energy intake, but they obtained
excessive energy from fat (mean = 41.7 ± 8.7%). PA was not found to be significantly associated with dietary intake.
Further, the participants who were unemployed during pregnancy (OR = 0.72, 95% CI: 0.55–0.95; p < 0.05) or had no
exercise habits before pregnancy (OR = 0.62, 95% CI: 0.47–0.80; p < 0.01) were less likely to meet the PA guideline.
The participants in the third trimester (OR = 1.43, 95% CI: 1.03–1.99; p < 0.05) were more likely to meet the PA
guideline compared to those in the first trimester. The older participants (> 30 years) showed higher dietary intake
than the younger (< 25 years) participants (p < 0.01).

Conclusions: The total PA of Chinese women during pregnancy mostly consists of household and occupational
activities, but little sports/exercise. Starting exercise before pregnancy may help women achieve adequate PA during
pregnancy. Moreover, these women consumed an excessive amount of fat and their diet intake varies by age.
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Background
Physical activity (PA) and dietary intake are among the
most important lifestyle factors affecting both maternal
and infant health, which can be modified to prevent
excessive gestation weight gain and macrosomia and to
reduce the risk of complications such as gestational
diabetes mellitus and preeclampsia [1–3]. The American

College of Obstetricians and Gynecologists (ACOG)
guideline for PA and diet intake during pregnancy
recommends pregnant women to follow a low-fat diet
(< 30% of energy) [4] and engage in at least 30 min of
moderate-intensity PA on most days of the week [5].
However, this recommendation was developed primarily
based on the research involving Caucasian women in
developed countries. Given that people of different races
are affected differently by PA [6, 7], the ACOG guideline
may not be suitable for Chinese women. However, to
date no PA guideline has been specifically developed for
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Chinese women, and little is known regarding Chinese
women’s PA and diet during pregnancy.
China has one of the largest populations of pregnant

women in the world. Over 50% of Chinese women
experience excessive GWG [8] and more than 10% of
Chinese women had macrosomia [9]. To develop effect-
ive interventions for improving the health of Chinese
women and infants, it is necessary to comprehensively
examine Chinese women’s PA and dietary intake during
pregnancy. Most previous studies are limited by observ-
ing only one trimester, using insufficient questionnaires
of PA (e.g., no questions concerning household activity,
which is a major activity for pregnant women), and lack-
ing the measurement of PA intensity and type [10–12].
To address these limitations, it is necessary to characterize
PA during all trimesters of Chinese women and consider
different intensities and types of PA. In addition, although
previous research already showed that PA and dietary
intake are correlated in general adults [13, 14], few studies
have examined their association in pregnant women.
Identifying influencing factors of these two behaviors will
also help to refine and improve the intervention efforts.
Therefore, the aim of this study was to 1) reveal the

characteristics of PA and dietary behavior, 2) examine
the association of PA with dietary intake, and 3) identify
influencing factors of these modifiable factors in Chinese
pregnant women.

Methods
Study design and participants
A cross-sectional study was conducted. From June 2014
to January 2016, we recruited participants from the
Maternal and Child Health Hospital in Chengdu
Wuhou, Sichuan province, China. Chengdu is a large
second-tier city, which includes both rural and urban
areas. Pregnant women were eligible to participate if
they were aged over 20 years, with a singleton preg-
nancy, of the race of Han, and did not have any major
chronic disease such as diabetes mellitus, hypertension,
heart disease, chronic renal disease, or other diseases
that would restrict PA before pregnancy. Almost all
pregnant women who visited the hospital for their usual
antenatal care at Nutrition Department during their first,
second, and third trimesters of pregnancy (< 13 weeks,
13–28 weeks, and > 28 weeks, respectively) were re-
cruited through direct contact by the investigators. All
eligible subjects who consented to participate were in-
formed about the study’s purpose and procedures and
were instructed to complete the survey. During the
study, five participants filled out the questionnaires sim-
ultaneously, so that if they had questions they could ask
the investigator. The group size was limited to five to
make sure each person had opportunities to get help
from the investigators. This study was approved by the

committee on research involving human subjects of
Waseda University [2014–037] and all participants pro-
vided written informed consent.

Measurements
Physical activity
The PPAQ, a validated instrument, was used to measure
PA during pregnancy [15]. It examines duration, fre-
quency, and intensity of the total PA during the current
trimester of pregnancy. It includes 32 activities and
participants select the best estimation of the amount of
time spent for each activity (e.g., “none,” “less than half
an hour per day,” “half to almost 1 hour per day,” “1 to
almost 2 hours per day,” “2 to almost 3 hours per day,”
or “3 or more hours per day”). The activities are classi-
fied by type: household/caregiving (13 activities), occu-
pational (5 activities), and sports/exercise (8 activities).
These activities are also rated by intensity: sedentary (<
1.5 METs), light (1.5–< 3.0 METs), moderate (3.0–6.0
METs), or vigorous (> 6.0 METs), where 1 MET is the
metabolic equivalent of the energy expended at rest. The
average energy expenditure per week for each activity
was calculated by multiplying the weekly number of
hours by each activity intensity, and activities of at least
light intensity were summed to derive average MET-
hours per week for total activity (METs-h/week) [15].
This study used the Chinese translation of the PPAQ.
The details of reliability and validity of this instrument
have been published elsewhere [16].

Dietary intake
The semi-quantitative FFQ was used to evaluate dietary
behavior. The validity and reliability of the questionnaire
have been examined by using a sample of Chinese preg-
nant women [17]. FFQ includes 10 food groups: cereals,
meats, fish, eggs, beans, vegetables, fruits, nuts, milk and
milk products and beverages. Participants were required
to recall their usual frequency of consuming each food
item in the past 3 months. Food intake frequency was
measured using the following categories: per day, per
week, per month, per three months, or never. Frequen-
cies were calculated as the average of the upper and
lower frequencies divided by the time interval such as
per day, per week, or per month. Food models repre-
senting standard portion size for most of the food items
were prepared to help participants estimate their usual
consumption. Daily dietary intake was calculated as the
multiplication of three components: the total grams of
each food consumed each time, the frequency of con-
sumption, and the amount of nutrient in each gram of
that food. Dietary intakes were calculated based on a
food composition database created for this study by
combining Chinese Food Composition Tables [18]. The
participants reported an excessive energy intake (> 5000
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kcal/day) or an energy intake of < 500 kcal/day were
excluded [14].

Covariates and other measurements
Demographic information including maternal age (< 25,
25–30, or > 30 year), weeks of pregnancy, education (less
than high school, high school graduate, or college degree
or higher), monthly household income (< 4000, 4000–
8000, or > 8000 RMB), employment status (yes or no),
smokers before pregnancy (yes or no), alcohol drinkers
habits before pregnancy (yes or no), smokers during
pregnancy (yes or no), alcohol drinkers during preg-
nancy (yes or no), and exercise habits before pregnancy
(> 3 times of regular exercises per week, not limited to
any intensity and type; yes or no), was obtained during
the survey. Pre-pregnancy weight and height were ob-
tained from antenatal examination card records, which
was self-reported by the participants when they regis-
tered their pregnancy in the first trimester.

Statistical analysis
PA was categorized into two groups based on the inter-
national guideline for PA (≥150 min of moderate- or
higher-intensity activity per week): meeting the guideline
or not. Chi-square tests were used to compare propor-
tions of meeting the guideline for PA among the three
trimesters. The Kruskal-Wallis test was used to compare
total PA and dietary intake during the three trimesters.
To examine the association of PA with dietary intake,
multiple linear regression was used. To examine the
influencing factors of PA, multiple logistic regression
was conducted. Since previous research and our data
showed that most Chinese women derived excessive en-
ergy from fat (high fat intake) in diet, we also examined
the influencing factors of fat intake for Chinese women
using multiple linear regression. All of the covariates
associated with PA and dietary intake (i.e., age, pre-preg-
nancy BMI, education, employment status, household
income, and exercise habits before pregnancy) were in-
cluded in the models. P < 0.05 was considered signifi-
cant. The SPSS v.21 (IBM Corp., Armonk, NY) was used
for all the analyses. We adhered to SROBE guidelines to
report the results of this study.

Results
A total of 1272 pregnant women were recruited. We ex-
cluded 48 participants who had incomplete demographic
information, 99 participants who did not complete the
food frequency questionnaire (FFQ), 10 participants with
excessive energy intake (> 5000 kcal/day) [14], 14 partici-
pants who did not complete the pregnancy physical
activity questionnaire (PPAQ), and 24 participants
reporting more than 24 h of average daily PA. No par-
ticipant reported an energy intake of < 500 kcal/day [14].

Finally, 1077 participants were included in the analysis.
The included and excluded participants did not differ
significantly with respect to age, pre-pregnancy body
mass index (BMI), exercise habits, education, income,
weeks of pregnancy, employment status, or household
income.
Table 1 presents the demographic characteristics of all

the participants. Their mean age was 29 ± 5 years. They
cover all three trimesters: first trimester (n = 314, 29.2%),
second trimester (n = 395, 36.7%), and third trimester
(n = 368, 34.2%). Among the participants, 71.5% began
pregnancy with a normal pre-pregnancy BMI, 42.5%
received high school education or less, and 44.5% were
employed. About 59.9% exercised habitually before preg-
nancy and slow walking was the most commonly re-
ported form of exercise. All socio-demographic
characteristics of the subjects are presented in Table 1.
The details of PA and energy intake during pregnancy

in Chinese women are presented in Table 2. More than
half (57.1%) of the participants met the international
guideline for PA (≥150 mins of moderate-intensity PA
per week). The median of their total PA was 56.3 METs-
h/week. The participants in the third trimester had sig-
nificantly higher median total energy expenditure (62.4
METs-h/week) than those in the first and second trimes-
ters (52.8 and 54.9 METs-h/week, respectively; p =
0.008). Time spent on physical activities differed signifi-
cantly between the trimester groups when PA was classi-
fied by type (p < 0.01), but not when classified by
intensity except vigorous-intensity activity. In addition,
the mean energy intake was 2008 ± 748.0 kcal, and varied
significantly across the trimesters (ranging from 1838.6
to 2128.6 kcal, p < 0.01). The mean energy derived from
fat was 41.7 ± 8.7%, over the guideline recommendation
of below 30%. We also found that household activity and
occupational activity contributed the most to the phys-
ical activity energy expenditure. The time spent on
sports/exercise during the three trimesters ranged from
0.3 to 0.8 h/week, and the most reported exercise type
was walking.
We examined the relationship between PA and dietary

intake during pregnancy by estimating daily mean intake
of each food and nutrients within each PA level (Table 3).
The participants with high level PA did not significantly
intake a larger amount of total energy and nutrients.
Table 4 presents the influence of socio-demographic

factors on PA and dietary intake. The participants who
were unemployed during pregnancy (OR = 0.72, 95% CI:
0.55–0.95; p < 0.05) were less likely to meet the PA
guideline. The women without exercise habits before
pregnancy were less likely to meet the PA guideline than
those with exercise habits before pregnancy (OR = 0.62,
95% CI: 0.47–0.80; p < 0.01). The women in the third
trimester (OR = 1.43, 95% CI: 1.03–1.99; p < 0.05) were
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more likely to meet the PA guideline than those in the first
trimester. Dietary intake was associated with age and exer-
cise habits before pregnancy. The participants older than
30 years showed a 2.5% increase in fat intake compared to
those younger than 25 years (p < 0.01). Meanwhile, the
women with exercise habits before pregnancy were more
likely to intake excessive energy derived from fat (p < 0.01).
Other variables such as education and pre-pregnancy BMI
were not associated with PA or dietary intake.

Discussion
This is the first study to reveal lifestyle characteristics of
pregnant Chinese women, considering multiple modifi-
able factors including PA intensities, PA types, and
nutrients. In this study, we found Chinese pregnant
women had relatively high total PA and more than half
of them met the international guideline of PA. Their
mean energy intake was within the normal range, but
most of them derived excessive energy from fat. PA was

Table 1 Socia-demographic characteristics of pregnant women n (%) (n = 1077)

Table 2 Physical activity and energy intake during pregnancy in chinese women (n = 1077)
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not directly associated with the dietary intake behavior
among the Chinese pregnant women. In addition, exer-
cise habits before pregnancy and employment during
pregnancy were positively associated meeting the PA
guideline during pregnancy. The dietary intake differs
among different age groups.
The median total PA of the participants was 56.3

METs-h/week, exceeding what was reported by a previ-
ous study conducted in Tianjin (approximately 50
METs-h/week) [19]. More than half of the participants
met the international guideline for PA, more than what
was reported in Tianjin (11%) [19] and Australia (44%)
[20], but fewer than what was reported in the United
States (66%) [21]. Most women in this study had exer-
cise habits before pregnancy (approximately 60%), which
could have contributed to the elevated total PA during
pregnancy. As Bungum et al. [22] indicated, most
women habituated to exercising would continue the
habit in the pregnant period. Moreover, we found that
household activity and occupational activity contributed
the most to the physical activity energy expenditure, but
sports/exercise contributed little, and the most reported
exercise type was walking. These are consistent with pre-
vious studies [19, 23] which also reported slow walking
as the most common form of exercise for pregnant
women. Guelfi et al. [23] found that the levels of moder-
ate and vigorous physical activity in Australian women
was 6 times as much as in Chinese women when walk-
ing is not included. This may be related to the trad-
itional view in China that pregnancy is a vulnerable
period and requires rest and recuperation [24]. However,
some studies showed that only moderate or vigorous PA
appears beneficial with respect to maternal metabolic
during pregnancy [11, 25, 26]. It suggests that higher

intensity PA are required to improve the health for
Chinese women.
The energy intake reported in this study is consistent

with Liu et al.’s finding (mean = 2098 kcal/day) [27].
Although it may be adequate to meet the needs of preg-
nancy [5], most participants had an imbalanced diet. Fat
comprised 41.7% of the mean energy intake (Chinese
dietary reference: < 30%) [5], which is similar to previous
studies revealing that Chinese women gain approxi-
mately 40% of their energy from fat [27, 28]. Overcon-
sumption of oil may have contributed to high fat intake.
This is supported by a previous study which shows that
60% of Chinese women consumed more oil than recom-
mended by the Dietary Guideline for Chinese Residents
[27]. In addition, women in China are traditionally en-
couraged to increase their consumption of meat or meat
soup during pregnancy, which may have also contributed
to high fat intake [29]. Some studies showed that mater-
nal over-nutrition with a “high fat” diet predisposes the
progeny to obesity and metabolic diseases [30, 31]. Yet,
a recent review [31] has shown that the types of fatty
acids consumed during pregnancy play an important
role in normal fetal and postnatal development, and the
effect of fat on the pregnancy outcome is different
between the Western and Asian societies [32]. The effect
of the type of fat on pregnancy outcomes among
Chinese women needs to be further examined.
This study did not find a significant relationship be-

tween PA and dietary intake of pregnant women. Some
studies have found a positive relationship or a synergistic
effect between these two modifiable lifestyle factors in
general adult populations [13, 14]. The inconsistency
may be because when non-pregnant women have a high
level of PA, they usually have high intrinsic motivation

Table 3 Increment in mean daily intake of total energy and each nutrients associated with specified level of PA
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to improve health, which also leads to healthy dietary in-
take. However, in the traditional Chinese culture,
women in pregnancy may be under pressure from family
and friends and cultural taboos, which may contradict
the recommendations from the authoritative guidelines
of PA and dietary intake [19, 24].
Finally, the influencing factors of PA and dietary intake

in Chinese women were identified. Employment during

pregnancy and exercise habits before pregnancy were
positively associated with the PA behavior for Chinese
pregnant women. A previous study showed that Chinese
women viewed that it is important to stop working during
pregnancy [23]. In this paper, we also found that more
than half of the women were unemployed during
pregnancy and the percentage of unemployment was
higher in later trimesters. Benefits such as improved

Table 4 Sociodemographic and health behaviour predictor associated with physical activities and energy derived from fat during
pregnancy (n-1077)
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mood and fitness can be gained from employment
during pregnancy. Therefore, education of the benefits
of employment during pregnancy is necessary. As de-
scribed above, exercise habits before pregnancy was
associated with the exercise behavior during preg-
nancy [22]. However, we also found that exercise
habits before pregnancy and age were positively asso-
ciated with fat intake (the similar result was shown in
total calories). Since a study showed a positive correl-
ation of PA with dietary fat intake [33], we analyzed
this relationship further. We found the women older
than 30 years were more likely to have exercise habits
before pregnancy than women younger than 25 years,
and there is no difference of gestational weight gain
between them. It was interesting to find that women
in different age groups may pay attention to different
ways (increasing PA or reducing dietary intake) of
weight control. Future health behavior interventions
for Chinese pregnant women may need to consider
the difference between age groups.
Our study has a few limitations. First, the data collec-

tion from only one city may make our findings less
generalizable, although we chose a large city with both
rural and urban regions. Second, the PA and dietary
intake were self-reported by the pregnant women and
subjective bias could be a concern. While this may pos-
sibly affect the absolute value of PA or dietary intake, it
is not likely to affect the relative values of PA and dietary
intake among groups and their relationships with the
influence factors, assuming that all the participants were
equally biased in self-reporting. This assumption should
be checked in future research, though. Finally, since the
study was cross-sectional, we could not test causal asso-
ciations between the variables. Controlled experiments
that examine the causal effect of PA and fat intake on
pregnancy outcome are needed.

Conclusions
This study revealed the characteristics of PA and dietary in-
take during pregnancy among Chinese women, showing
that Chinese women performed relatively high total PA,
but time spent on exercise was little, and their dietary in-
take was imbalanced, containing excessive calories from fat.
Different from the general women population, the pregnant
women’s PA behavior was not directly associated with their
dietary intake. In addition, starting exercise before preg-
nancy may help women achieve adequate PA during preg-
nancy. Our findings also suggest that interventions for
Chinese pregnant women may need to consider age differ-
ence. The revelation of the characteristics of PA and dietary
intake during pregnancy and the identification of their asso-
ciations during pregnancy for Chinese women may help to
refine and improve intervention efforts on maternal and
fetal health.
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