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AbstrAct
Purpose To determine modifiable maternal risk factors for 
adverse pregnancy, postpartum maternal and child health 
outcomes in Vietnam.
Participants This prospective cohort study included 
pregnant women seeking prenatal care at six hospitals 
in three large cities in Vietnam. After enrolment, eligible 
participants who gave their consent to participate in 
the study were interviewed at 24–28 weeks' gestation. 
Glucose testing was conducted and blood pressure 
was measured during this period. Each participant will 
be assessed prospectively during their postnatal visits 
at delivery, 1, 3, 6, 12, 18 and 24 months, and will be 
followed up for 5 years.
Findings to date Of 2248 eligible pregnant women, 
2030 were recruited (participation rate 90.3%) between 
August 2015 and July 2016. All participants completed 
the baseline assessment. Their mean (SD) age was 27.6 
(5.3) years. The mean pre-pregnancy body mass index 
(BMI) was 20.2 (SD 2.6) kg/m2, with nearly two-thirds of 
participants having a normal pre-pregnancy BMI (18.5 
to <23.0 kg/m2) and one-quarter being underweight 
(pre-pregnancy BMI <18.5 kg/m2). Overweight or obese 
mothers (pre-pregnancy BMI ≥23.0 kg/m2) accounted for 
12.8%. No pregnant women reported smoking during their 
pregnancy while 13.4% of them had continued drinking. 
22.8% of participants had hyperglycaemia. Their mean 
systolic blood pressure was 105.6 (SD 8.2) mm Hg, and 
diastolic blood pressure was 67.4 (SD 7.5) mm Hg.
Future plans The relationships of maternal lifestyle and 
nutritional status with the health outcomes of pregnancy, 
postpartum maternity and infants will be analysed. 
Meanwhile, participants will be closely tracked to minimise 
loss to follow-up.

IntroductIon
Pregnancy and the first 2 years after giving 
birth are critical periods for mother and 
child health. Maternal lifestyle and dietary 
intake are known to be associated with meta-
bolic disorders, such as gestational diabetes 

mellitus (GDM). These conditions increase 
the risk of adverse pregnancy and infant 
health outcomes.1 2 In particular, overeating 
or sedentary behaviour during pregnancy 
has been positively associated with a risk of 
GDM.3–6 Development of maternal GDM 
increases the risk of adverse health in mothers 
(gestational hypertension and pre-eclampsia, 
subsequent type 2 diabetes),2 in infants (still-
birth, macrosomia, neonatal hypoglycaemia)7 
and in children (obesity, diabetes, hyperten-
sion and cardiovascular diseases).8

Vietnam is a middle-income country in 
Southeast Asia with a population of over 
90 million.9 It is undergoing epidemio-
logical transition. A high burden of infec-
tious diseases remains and the prevalence 
of chronic non-communicable diseases is 
increasing. The prevalence of overweight 
and obesity (BMI ≥23.0 kg/m2) among Viet-
namese adults has risen from 11.7% to 16.3% 
between 2000 and 2005.10 The prevalence 
of GDM is reported to range from 6.1% to 
20.3%, and women with GDM tend to deliver 
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Cohort profile

strengths and limitations of this study

 ► This is the first multicentre, prospective cohort study 
of maternal and child health in Vietnam, with a large 
sample size over a relatively long period of follow-
up.

 ► The study investigates multiple modifiable maternal 
risk factors for adverse pregnancy, postpartum 
maternal and child health outcomes in Vietnam.

 ► All questionnaires used for data collection have been 
validated for Vietnamese people.

 ► Potentially high rates of loss to follow-up in more 
affluent settings.

 ► Lack of participants from rural and remote areas.

group.bmj.com on January 9, 2018 - Published by http://bmjopen.bmj.com/Downloaded from 

http://bmjopen.bmj.com/
http://dx.doi.org/10.1136/bmjopen-2017-016794
http://dx.doi.org/10.1136/bmjopen-2017-016794
http://dx.doi.org/10.1136/bmjopen-2017-016794
http://crossmark.crossref.org
http://bmjopen.bmj.com/
http://group.bmj.com


2 Nguyen CL, et al. BMJ Open 2017;7:e016794. doi:10.1136/bmjopen-2017-016794

Open Access 

preterm. Thus the newborns have a higher incidence of 
neonatal hypoglycaemia, and labour induction is more 
prevalent.11 Although breastfeeding has significant bene-
fits for infants and mothers,12 many Vietnamese people 
underestimate its advantages. The rate of exclusive 
breastfeeding during the first 6 months of life is low and 
decreased from 25.0% in 2000 to 17.0% in 2011.13 Notably, 
mothers with hyperglycaemia during pregnancy tend to 
have a high rate of exclusive breastfeeding cessation.14

Few prospective cohort studies of mothers and their 
infants have been conducted in Vietnam,11 15–17 and the 
few which are underway are being carried out in single 
provinces with limited outcomes being investigated. 
Moreover, the available data on the relationship between 
maternal lifestyle, nutrition and adverse pregnancy, 
postpartum and child health outcomes are sparse. This 
research is the first multicentre prospective cohort study, 
representative of the Vietnamese population, which inves-
tigates broad aspects of modifiable maternal risk factors 
and their health consequences. The main objectives of 
this study are:
1. To investigate the lifestyle, nutritional and metabolic 

status of pregnant women in Vietnam, including 
physical activity, smoking, alcohol drinking, dietary 
intake, pre-pregnancy body mass index (BMI) and 
gestational weight gain.

2. To ascertain the impact of aforementioned maternal 
factors on (a) obstetric complications (eg, GDM, pre-
eclampsia, pregnancy-induced hypertension); (b) 
pregnancy outcomes (eg, preterm delivery, caesarean 
section, low birth weight, macrosomia and postpartum 
haemorrhage) and (c) postpartum maternal and 
child health.

3. To examine the association between breastfeeding 
and (a) maternal metabolic conditions, including 
GDM; (b) postpartum maternal and infant health 
status.

4. To determine the relationship between antenatal and 
postnatal depressive symptoms and (a) pregnancy 
and birth outcomes; (b) breastfeeding intention 
and initiation; (c) the intensity and duration of 
breastfeeding; (d) infant care and adverse home 
events; (e) postpartum maternal and infant health 
status.

CohorT desCripTion
study settings
This ongoing prospective cohort study is conducted in 
three cities of Vietnam—namely, Ha Noi, Hai Phong 
and Ho Chi Minh cities. Ha Noi is the capital of Vietnam 
located in the north while Ho Chi Minh City is the largest 
and most industrialised city in the south. Hai Phong is a 
coastal city, located in the Red River delta. For Ha Noi and 
Hai Phong cities, one suburban district from each city was 
selected—the Dong Anh and Vinh Bao districts, respec-
tively. Dong Anh has 23 communes and one town with a 
population of over 300 000 people.18 Vinh Bao is a coastal 

district comprising 29 communes and one town with over 
180 000 people.19 For Ho Chi Minh City, two typical urban 
districts (Tan Phu district and District 2) and one typical 
suburban district (Hoc Mon district) were chosen. Tan 
Phu (16.1 km2) has 11 wards with a population of over 
464 000 people while District 2 (49.7 km2) consists of 11 
wards and about 147 000 people.20 Hoc Mon (109.2 km2) 
comprises one town and 11 communes with a population 
of approximately 422 000 people.20 Each district has one 
district hospital that provides healthcare for the majority 
of its citizens in the catchment areas. Moreover, some 
pregnant women from Tan Phu, Hoc Mon and District 
2 may directly visit Hung Vuong Hospital, a large provin-
cial obstetric hospital, especially if their pregnancies have 
complications. Therefore, Hung Vuong Hospital was also 
selected to obtain details of participants from these three 
districts. A total of six hospitals participated in the study. 
Figure 1 shows the location of the centres and districts 
involved in the study.

Participants and eligibility criteria
Participants were pregnant women who satisfied the 
following criteria: (1) permanent residents in the study 
locations; (2) ≥18 years of age; (3) at 24–28 weeks’ gesta-
tion; (4) singleton pregnancy; (5) not having a serious 
pre-existing health condition, such as cancer, ischaemic 
heart disease according to information from their medical 
doctors; (6) able to read the information sheet and sign 
the consent form.

sample size
The sample size calculation was based on testing the 
hypothesis that mothers with gestational hypergly-
caemia (primary exposure) have a lower rate of exclu-
sive breastfeeding at 3 months post partum (primary 
outcome). Assuming that 20% of participants would 
have gestational hyperglycaemia diagnosed at 24–28 
weeks of gestation,21 and that the rates of exclusive 
breastfeeding at 3 months post partum among mothers 
with prior gestational hyperglycaemia and those 
without are 42% and 52%, respectively,14 a minimum 
sample size of 1662 is required to attain 90% power 
to detect an expected OR of 0.714 between the two 
groups22 at 5% level of significance. We assumed a 
further 20% attrition, owing to withdrawal or subse-
quent loss to follow-up, and thus 2000 pregnant women 
were targeted for recruitment. Based on the population 
of three centres,23 the subsample sizes assigned to Ha 
Noi, Hai Phong and Ho Chi Minh City were 900, 300 
and 800, respectively. Participants were consecutively 
recruited from the three centres until their desired 
sampling quotas were reached.

data collection
Baseline and postpartum follow-ups of study participants 
are currently being implemented. The study procedure is 
summarised in figure 2.
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Figure 1 The location of study centres.

Recruitment
Recruitment began in August 2015 and ended in July 
2016. During that period, all pregnant women from the 
participating hospitals were consecutively approached 
and invited to participate in the study if they met the 
eligible criteria. According to the Vietnam 2014 Multiple 
Indicator Cluster Survey, nearly 94% of the pregnant 
women delivered in hospitals.24 Gestational age was deter-
mined using ultrasound during the first trimester and 
was available from medical records. A total of 2248 preg-
nant women who met the inclusion criteria were invited, 
218 (9.7%) refused participation, and 2030 (90.3%) 
consented to take part in the study. No significant differ-
ence in mean age was found between participants and 
non-participants (p=0.991).

Baseline interview at 24–28 gestation weeks
After enrolment, pregnant women were interviewed face 
to face by trained personnel to obtain detailed informa-
tion on demographic and personal characteristics, dietary 
intakes, lifestyle habits including physical activity, ciga-
rette smoking and alcohol drinking, antenatal depressive 
symptoms and attitudes to breastfeeding. Standard or 
validated questionnaires for Vietnamese adults were used 
to collect information.

Dietary assessment
The Food Frequency Questionnaire for Vietnamese 
adults was applied to investigate habitual diet.25 It 
consists of various food and beverage items grouped 
into categories, with frequencies and quantities 
consumed recorded in detail. The frequency recorded 
is either per day, per week, per month or never, with 
a standard portion or utensil defined for each food/
beverage item listed.

Physical activity assessment
The Pregnancy Physical Activity Questionnaire 
(PPAQ) was used to examine physical activity.26 The 
PPAQ measures the duration, frequency and intensity 
of physical activity during pregnancy. It is a semiquan-
titative questionnaire that asks about the time spent 
participating in 32 activities, including household/
caregiving (13 activities), occupational (five activi-
ties), sports/exercise (eight activities), transportation 
(three activities) and inactivity (three sedentary activi-
ties). For each activity, respondents are asked to select 
a category with the closest amount of time spent per 
day or per week. The possible duration ranged from 
0 to 6 or more hours a day. An open-ended section is 
appended to allow listing of additional activities not 
covered.
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Figure 2 Recruitment and interview schedule planned.

Maternal depressive symptoms assessment
The Edinburgh Postnatal Depression Scale (EPDS) was 
used.27 EPDS is a self-administered questionnaire widely 
used for research into antenatal and postnatal depres-
sive symptoms to explore a woman’s feelings within the 
past 7 days during the antenatal or postnatal period. It 
comprises 10 items rated on a four-point scale (from 0 
to 3), reflecting the degree of agreement, with the total 
score ranging from 0 to 30.

Assessment of attitude to infant feeding
The Iowa Infant Feeding Attitude Scale was applied to 
study the breastfeeding attitudes of pregnant women.28–30 
It contains 17 items with a five-point Likert scale, ranging 
from 1 (strongly disagree) to 5 (strongly agree). Approx-
imately half the items are worded favourably towards 
breastfeeding and the remaining items favour formula 
feeding. Items favouring formula feeding are reverse-
scored and a total score is computed by summing all 

items. Total attitude scores range from 17 to 85, with 
higher scores reflecting attitudes more positive towards 
breastfeeding. Total scores are grouped into three cate-
gories: positive towards breastfeeding (70–85), neutral 
(49–69) and positive towards formula feeding (17–48).

Assessment of smoking and alcohol drinking
Information on cigarette smoking and consumption of 
alcohol was acquired using WHO STEPS questions.31

Anthropometric assessment
Anthropometric measurements were made during the 
baseline interview. A digital scale was used to record 
weight to the nearest 100 g. Height was measured using a 
stadiometer to the nearest 1 mm. Data on pre-pregnancy 
weight, retrieved from medical records, were likely to be 
self-reported. Total gestational weight gain was estimated 
by subtracting the early first trimester weight from the 
last measured weight before delivery. Maternal BMI was 
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calculated using weight and height recorded at baseline 
(kg/m2).

Clinical assessment
To determine maternal glucose-metabolic status, all preg-
nant women were required by the participating hospitals 
to undergo a 75 g oral glucose tolerance test between 
24 and 28 weeks of gestation; three blood samples were 
collected at fasting, 60 and 120 min. Confirmation of 
gestational diabetes mellitus was based on the 2013 diag-
nostic criteria of the World Health Ogarnization.32 To 
determine gestational hypertension, blood pressure was 
measured at the same time as the glucose tolerance test 
by qualified nurses or physicians using an Omron M5-1 
electronic sphygmomanometer according to the WHO 
procedure. Participants were required to take a short rest 
(15 min), sitting, feet supported on a flat surface and arm 
supported at heart level. Two consecutive measurements 
were taken 3 min apart and a mean value was obtained. 
WHO diagnostic criteria for gestational hypertension 
were used.1 Information on pre-eclampsia was obtained 
from medical records. Details of obstetric complications 
during pregnancy were extracted from medical records.

Birth and hospital discharge assessment
At the time of delivery, details including obstetric and 
neonatal outcomes (eg, type of delivery, Apgar scores, 
problems/complications, intensive care treatment and 
length of hospital stay) will be recorded. Infants will be 
weighed to the nearest 10 g on an electronic scale imme-
diately after birth. Length at birth will be measured on 
an infantometre. Other physical characteristics, such as 
head, abdominal and mid upper-arm circumference, will 
be measured within 72 hours after birth to the nearest 
0.1 cm using a standardised measuring tape.

Mothers will be asked about breastfeeding initiation, 
prelacteal feeds (if any) and breastfeeding self-efficacy 
at this time using a standardised breastfeeding ques-
tionnaire15 33 and the Breastfeeding Self-Efficacy Scale 
(BSES).30 The BSES is a 33-item, self-report instrument 
developed to measure breastfeeding confidence. The 
items are preceded by the phrase ‘I can always’ and 
anchored with a five-point Likert scale, where 1=not at all 
confident and 5=always confident. All items are presented 
positively, and scores are summed to produce a range 
from 33 to 165. A higher score indicates a stronger confi-
dence in breastfeeding. They will be also interviewed 
about depressive symptoms using the EPDS.

Follow-up surveys
All mothers will be assessed during their postnatal visits 
at delivery, 1, 3, 6, 12, 18 and 24 months post partum. 
Detailed information on infant feeding practices, infant 
illnesses, anthropometrics, maternal depressive symp-
toms, maternal diet and physical activity, and other health 
problems of both mothers and infants will be sought at 
subsequent follow-ups of the cohort. The follow-up inter-
views will be conducted at community health centres or 

at the mother's home. A 48-hour food diary will be used 
to record the consumption of breast milk, formula, foods 
and beverages by the infants at 1, 3, and 6 months of age. 
Symptoms of illness of the child such as fever, infection 
and diarrhoea, and length of hospitalisation will also be 
documented in detail based on both self-report and/or 
medical records.

A follow-up study on these children up to 5 years of age 
is planned and subject to funding availability.

statistical analysis
Data will be pooled and combined across study sites. After 
data screening and cleaning, descriptive statistics will be 
used to characterise study participants. Group compar-
isons will be undertaken using Χ2 tests for categorical 
variables, and either t tests/analysis of variance or Mann-
Whitney U tests for continuous variables. Independent 
variables include demographic factors, medical history 
and maternal lifestyle such as dietary intake, physical 
activity, smoking and alcohol drinking. The main depen-
dent variables of interest are gestational diabetes status, 
pregnancy outcomes (eg, stillbirth, pre-eclampsia), 
delivery outcomes (eg, low birth weight, macrosomia, 
preterm birth, caesarean section), breastfeeding dura-
tion, depressive symptom scores, gestational weight gain 
and postpartum weight retention, infant growth and 
child health conditions.

Logistic or Poisson regression models will be fitted to 
investigate the relationships between selected exposures 
and binary or discrete outcomes measured at a single 
point in time. Mixed regression analyses with random 
effects will be undertaken to assess the association between 
plausible risk factors and the longitudinal outcomes, such 
as depressive symptom scores and infant weight, while 
accounting for the repeated measures and clustering of 
subjects within study sites (hospitals). Kaplan-Meier test 
and Cox regression will be performed to determine the 
effects of influencing factors on the breastfeeding dura-
tion. Crude and adjusted coefficients or OR estimates 
and associated 95% confidence intervals will be reported 
for regression analyses, and adjusted hazard ratios for 
survival random-effects models.

Potential confounding variables will be selected with 
reference to the literature and modelling strategies.34 35 
For instance, to assess the association between gestational 
diabetes and rates of exclusive breastfeeding, possible 
confounders might be parity, delivery type, birth weight,14 
in addition to demographic factors, energy intake, energy 
expenditure and other covariates. Effect modification will 
also be taken into account in the statistical modelling. 
All statistical analyses will be performed using the SPSS 
package version 22 (IBM, Armonk, New York, USA).

Ethics and dissemination
The project has been approved by the Curtin University 
human research ethics committee (HR32/2015) and the 
Hai Phong University of Medicine and Pharmacy human 
research ethics committee (No 05/HPUMPRB/2015).
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All participants have been provided with verbal and 
written information on the study describing its purpose 
and their requirements. Each participant has a unique ID 
number with basic information, including name, address, 
and phone numbers of themselves and partners so that 
they can be followed up later. Participants could with-
draw from the study at any time without prejudice. All 
identifiable information of participants has been coded 
and securely stored. Study results will be published in 
academic journals.

FIndIngs to dAtE
Baseline characteristics of participants are summarised in 
table 1.

The 2030 pregnant women had a mean age of 27.6 (SD 
5.3) years (range 18–48 years). The majority (60.6%) 
of women were in the age group 25–35 years in all loca-
tions. Almost all of the subjects were married (99.3%). 
Manual work and farming were the main occupations 
(54.9%) of the participants, followed by office and tech-
nical staff (22.5%). More than 60% of the mothers had 
completed high school and over one-third of them had a 
degree from college or university. Women in Ha Noi had 
the highest level of advanced educational level (50.9%) 
while Ho Chi Minh City had the highest rate of low educa-
tional level (18.5%). A majority (61.8%) of the partici-
pants had a normal pre-pregnancy BMI (18.5 to <23 kg/
m2) and mean BMI was 20.2 kg/m2 (SD 2.6). The preva-
lence of normal BMI was similar among the three centres. 
However, Ho Chi Minh City had a substantially higher 
rate of overweight and obesity (20.8%) while Hai Phong 
city had a higher rate of underweight (31.7%). About 
one-quarter of the pregnant women were underweight. 
This rate was similar to a study in Ha Nam (26%)36 and 
in Nha Trang (26.1%).16 No pregnant women smoked 
during pregnancy but more than one-half were exposed 
to passive smoking at home. The overall prevalence of 
alcohol consumption during pregnancy was 13.4% and 
the highest proportion of women consuming alcohol was 
found in Ha Noi with 18.0%.

Very few participants had a history of hypertension or 
pre-eclampsia in each site. During their last pregnancy, 
the rate of GDM was 1.4%, birth defects (1.8%), macro-
somia (3.6%) or preterm delivery (6.3%). The reported 
rates of stillbirth, abortion and caesarean section were 
10.4%, 17.9%, and 21.5%, respectively.

Analysis of the blood test of 2023 participants (excluding 
seven patients with diabetes before pregnancy) showed 
that the prevalence of hyperglycaemia was 22.8%, slightly 
lower than found in a previous cohort study in southern 
Vietnam.21 The hyperglycaemia rate was highest in Ho 
Chi Minh City (31.0%), followed by Hai Phong (19.9%) 
and Ha Noi (16.4%). The mean systolic blood pressure 
in all centres was 105.6 (SD 8.2) mm Hg, and the mean 
diastolic blood pressure was 67.4 (SD 7.5) mm Hg.

Data on physical activity, dietary pattern, breastfeeding 
and antenatal depressive symptoms are currently being 

analysed and results will be presented in subsequent 
articles.

strEngths And lImItAtIons
One major strength of this multicentre, prospective 
cohort study in Vietnam is its large number of patients, 
followed up over a relatively long period; it is conducted 
in two principal regions of Vietnam, thus representing 
the urban Vietnam population. The few previous prospec-
tive cohort studies undertaken in Vietnam were either 
conducted in a single province,11 15–17 37 or their sample 
sizes were small15 17 or their follow-up times were short.11 17

Another strength is that it investigates a variety of modi-
fiable maternal risk factors for adverse pregnancy, post-
partum maternal and child health outcomes in Vietnam. 
Unlike previous prospective studies in Vietnam,11 17 37 
this project examines lifestyle, nutritional and metabolic 
status of pregnant women, including physical activity, 
smoking, alcohol drinking, dietary intake, pre-pregnancy 
BMI, gestational weight gain, antenatal and postnatal 
depressive symptoms and breastfeeding. It will also ascer-
tain the impact of maternal factors (eg, pre-pregnancy 
BMI, dietary intake, physical activity, gestational weight 
gain) on obstetric complications (eg, gestational diabetes 
mellitus, pre-eclampsia, pregnancy-induced hyper-
tension), pregnancy outcomes (eg, preterm delivery, 
caesarean section, low birth weight, macrosomia and 
postpartum haemorrhage), postpartum health status 
(eg, postnatal depressive symptoms, morbidity) and child 
health and growth for at least 2 years.

The results of our study will provide new evidence on 
the impact of diet and physical activity on delivery and 
postpartum health outcomes in Vietnamese women, 
which can be compared with findings from other devel-
oping and developed countries. The research findings 
will provide significant information for the development 
of guidelines, policy planning and advocacy, and can be 
used to formulate appropriate intervention programmes 
to improve maternal and child health in Vietnam. In addi-
tion, all questionnaires used for data collection have been 
validated for the Vietnamese people, thereby increasing 
the accuracy of the information.

This study has several weaknesses. First, pregnant 
women were recruited from hospitals, which may present 
some selection bias. However, the participation rate was 
high (90.3%) and thus selection bias should be negli-
gible. Second, recall errors and bias in the assessments 
of physical activity and dietary intake cannot be ruled 
out. Nevertheless, we minimise these impacts by using 
validated questionnaires and experienced interviewers. 
Third, although contact information of participants 
and their partners, such as addresses and mobile phone 
numbers have been recorded, a high rate of attrition in 
an industrialised city like Ho Chi Minh City is expected. 
This limitation is reduced by maintaining a regular good 
relationship with participants during the follow-up. 
Finally, although farming respondents are recruited from 
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Table 1 Baseline characteristics of participants

Variables

Ha Noi (n1=905) Hai Phong (n2=298) Ho Chi Minh (n3=827) Total (n=2030)

n (%) n (%) n (%) n (%)

Age (years)

    <25, (n (%) 346 (38.2) 97 (32.6) 194 (23.5) 637 (31.4)

    25–35, n (%) 499 (55.1) 178 (59.7) 553 (66.9) 1230 (60.6)

    >35, n (%) 60 (6.6) 23 (7.7) 80 (9.7) 163 (8.0)

    Mean (SD) 26.6 (5.0) 27.4 (5.4) 28.6 (5.3) 27.6 (5.3)

Marital status (married) 902 (99.7) 294 (98.7) 819 (99.0) 2015 (99.3)

Occupation

    Famers 194 (21.4) 44 (14.8) 58 (7.0) 296 (14.6)

    Workers 303 (33.5) 139 (46.6) 376 (45.5) 818 (40.3)

    Office and technical staff 226 (25.0) 44 (14.8) 186 (22.5) 456 (22.5)

    Sales worker 35 (3.9) 10 (3.4) 74 (8.9) 119 (5.9)

    Housewife/unemployed 147 (16.2) 61 (20.5) 133 (16.1) 341 (16.8)

Educational level

    Under secondary 15 (1.7) 3 (1.0) 153 (18.5) 171 (8.4)

    Secondary 164 (18.1) 98 (32.9) 289 (34.9) 551 (27.1)

    High school 265 (29.3) 88 (29.5) 172 (20.8) 525 (25.9)

    College/university 461 (50.9) 109 (36.6) 213 (25.8) 783 (38.6)

Parity

    0 361 (39.9) 105 (35.2) 323 (39.1) 789 (38.9)

    1 306 (33.8) 110 (36.9) 340 (41.1) 756 (37.2)

    ≥2 238 (26.3) 83 (27.9) 164 (19.8) 485 (23.9)

Body mass index (BMI) before pregnancy (kg/m2)*  
(n=2010)

    Low (<18.5) 244 (27.0) 88 (31.7) 177 (21.4) 509 (25.3)

    Normal (18.5 -<23.0) 587 (64.9) 178 (64.0) 478 (57.8) 1243 (61.8)

    High (≥23.0) 74 (8.2) 12 (4.3) 172 (20.8) 258 (12.8)

    Mean (SD) 19.8 (2.3) 19.5 (2.2) 20.8 (2.8) 20.2 (2.6)

History of previous pregnancy (n=1241)

    GDM 1 (0.2) 1 (0.5) 15 (3.0) 17 (1.4)

    Hypertension 0 (0.0) 0 (0.0) 4 (0.8) 4 (0.3)

    Pre-eclampsia 4 (0.7) 0 (0.0) 3 (0.6) 7 (0.6)

    Preterm birth 43 (7.9) 8 (4.1) 27 (5.4) 78 (6.3)

    Macrosomia 29 (5.3) 4 (2.1) 12 (2.4) 45 (3.6)

    Birth defects 13 (2.4) 3 (1.6) 6 (1.2) 22 (1.8)

    Caesarean section 135 (24.8) 18 (9.3) 114 (22.6) 267 (21.5)

Stillbirth 100 (11.1) 37 (12.4) 75 (9.1) 212 (10.4)

Abortion 207 (22.9) 46 (15.4) 110 (13.3) 363 (17.9)

History of participant’s family

    Diabetes 38 (4.2) 6 (2.0) 84 (10.2) 128 (6.3)

    Hypertension 74 (8.2) 36 (12.1) 197 (23.8) 307 (15.1)

Smoking and drinking during pregnancy

    Active smoking 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

    Passive smoking 481 (53.1) 150 (50.3) 439 (53.1) 1070 (52.7)

    Drinking 163 (18.0) 29 (9.7) 80 (9.7) 272 (13.4)

Continued
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Variables

Ha Noi (n1=905) Hai Phong (n2=298) Ho Chi Minh (n3=827) Total (n=2030)

n (%) n (%) n (%) n (%)

Blood glucose test (n=2023)

  Fasting (mean, SD) 4.4 (0.5) 4.4 (0.7) 4.5 (0.4) 4.5 (0.5)

  1-Hour 75 g OGTT (mean, SD) 7.2 (1.8) 6.9 (1.6) 8.4 (1.8) 7.6 (1.9)

  2-Hour 75 OGTT (mean, SD) 6.4 (1.5) 6.1 (1.3) 7.3 (1.5) 6.7 (1.6)

Hyperglycaemia† 148 (16.4) 59 (19.9) 255 (31.0) 462 (22.8)

Blood pressure

  Systolic, mm Hg (mean, SD) 105.0 (7.3) 107.0 (8.3) 105.8 (9.0) 105.6 (8.2)

  Diastolic, mm Hg (mean, SD) 64.9 (6.4) 64.3 (6.1) 71.3 (7.3) 67.4 (7.5)

  Pulse, bpm (mean, SD) 84.3 (9.3) 79.3 (6.0) 97.0 (9.9) 88.7 (11.5)

Results are shown as number (%) unless stated otherwise.
*BMI cut-off for Asian population was used.38

†Hyperglycaemia was classified by WHO 2013.32

GDM, gestational diabetes mellitus; OGTT, oral glucose tolerance test.

Table 1 Continued 

suburban districts, they may not represent rural women 
in the country.
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