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Objective: To evaluate the effects of high pre-pregnancy body mass index (BMI) on the risk of poor obstetric outcomes among
Asian women using BMI criteria by Regional Office for the Western Pacific Region of WHO (WPRO).

Material and Method: The present study was a retrospective cohort. Subjects of live birth singletons who had full term
delivered at four tertiary care centers, teaching university hospitals between January and December 2012 were enrolled. All
pregnant women with pre-pregnancy BMI 18.5 kg/m? or over were recruited and categorized into two groups, normal BMI
and high BMI. Level of BMI at 18.5-22.9 kg/m? was defined normal BMI, and level at or over than 23 kg/m? was defined as
high BMI, respectively. The association between high pre-pregnancy BMI and poor adverse pregnancy outcomes were
evaluated.

Results: Two thousands seven hundred and thirty-three pregnant women were recruited. Normal and high pre-pregnancy
BMI women were 1,840 and 893, respectively. The average age was 27.81+5.67 and 29.48+13.03 years old respectively.
Most of subject were primigravida. Mean BMI of normal group and high BMI group were 20.27+1.42 and 26.66+3.45 kg/
m2, respectively. In multivariate analysis, high pre-pregnancy BMI pregnant women have significantly higher adjusted risk
ratio for gestational diabetes mellitus and preeclampsia, induction of labor, prolong second stage of labor, including,
caesarean delivery or obstetrics procedures (RR 1.54, 95% C1 1.30-1.84,RR 1.17,95% CI 1.12-1.23, RR 1.41, 95% CI 1.04-
1.90, RR 1.28, 95% CI 1.11-1.48 and RR 1.17, 95% CI 1.05-1.27, respectively). In addition, the adjusted risk ratio of
postpartum hemorrhage and neonatal macrosomia were significantly increased (RR 1.86, 95% CI 1.01-3.43 and RR 1.46,
95% CI 1.28-1.65, respectively).

Conclusion: This evidence strongly suggested that high pre-pregnancy BMI using WPRO criteria increased the risk of
pregnancy complications and adverse pregnancy outcomes. This study was one of the largest studies among Asian populations.
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on non-communicable diseases in 2011, Thailand was
the second country in South East Asia which had a

Obesity is a major public health problem in
many countries around the world, including Thailand.

According to World Health Organization (WHO) report
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high percentage of overweight and obese population®.
The increasing rate of overweight Thai women with
body mass index (BMI) >25 kg/m? climbed up from
22.2% in 2009 to 36.5% in 2010. In addition, obese
women with BMI >30 kg/m?2was 12%. The prevalence
of high BMI was increasing globally in all age groups
including pregnant women entering pregnancy at
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higher pre-pregnancy weight®@.

It has been recognized that the current WHO
criteria in 2000 to classify overweight and obesity in
adult by using BMI have been based on data from
Europe or the United State. BMI is calculated as weight
(kg) per square of height (m?). A person with BMI
between 25.0 and 29.9 kg/m? is considered as
overweight and if BMI >30.0 kg/m? is considered as
obese. The evidence demonstrated that increasing BMI
is one of the most important risk factors for non-
communicable diseases (NCDs). It accentuates early
development of type 2 diabetes and cardiovascular
disease (CVDs) and raises blood pressure, blood
glucose and cholesterol levels®. However, these health
risks occur in people with lower BMI in Asian
populations. Therefore, using BMI cut-off level as
recommended by WHO might be inappropriate for Asian
populations. The Regional Office for the Western
Pacific Region of WHO (WPRO) proposed a specific
classification in 2004 for obesity in Asian populations.
The definitions of normal, overweight and obesity were
defined as BMI in 18.5-22.9, 23-24.9 and >25 kg/m?,
respectively®,

According to WPRO definition, Jitnarin N et
al reported results of the National Thai Food
Consumption Survey in 2011, the prevalence of obesity
was 23.8% while it was only 4.9% when using WHO
classification®. However, very little information is
available about the impact on obstetrical outcomes on
Asian women, when using different cut-off points of
BMI such as WPRO definition for pre-preghancy BMI.
Therefore, the purpose of this study was to determine
the effect of the maternal pre-pregnancy BMI by using
WPRO definition for Asian populations on obstetrics
and perinatal outcomes from four health centers as
university hospitals in different regions of Thailand.

Material and Method

This retrospective cohort study was
conducted by selecting women aged 18-40 years with
singleton term live birth (>37 weeks of gestation) who
attended the antenatal clinic and had their babies
delivered at one of four affiliated university hospitals
namely Thammasat University, Rajavithi,
Phramongkutklao, Srinakharin Khon Kaen hospitals
during January and December 2012. The research
protocol was reviewed and approved by the ethic
committee of each hospital. The medical records of
pregnant women were reviewed. Incomplete records
were excluded. Also the cases whose pre-pregnancy
BMI was lower than 18.5 kg/m?. All cases had aminimum
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of four antenatal visits. The patients were then
classified into two categories as normal BMI and high
BMI (overweight and obesity) groups according to
the pre-pregnancy BMI by WPRO definition. The
normal BMI and high BMI groups were defined as BMI
of 18.5-22.9 and >23 kg/m?, respectively.

Sociodemographic variables, namely initially
visit maternal age, parity, gestational age at initially
visit, number of antenatal visit and gestational age at
delivery were recorded. Obstetrics and perinatal
outcomes included gestational diabetes, preeclampsia,
premature rupture of membrane, type of labor
(spontaneous or induced), type of delivery
(spontaneous vaginal delivery, operative vaginal
delivery or cesarean section), prolonged second stage
of labor (more than 1 hour for primigravida and 2 hours
for multigravida), neonatal weight, macrosomia (birth
weight above 90" centile at gestational age of delivery)
and postpartum hemorrhage were reviewed and
analyzed.

Statistical analysis was conducted using Stata
program. The risks of obstetrics complications were
presented as adjusted risk ratios with 95% confidence
intervals.

Results

Atotal of 2,733 pregnant women were included
in the study. Of these, 1,840 (67.33%) were categorized
as normal pre-pregnancy BMI (BMI 18.5-22.9 kg/m?)
and 893 (32.67%) as high pre-pregnancy BMI (BMI
>23 kg/m?).

The maternal and pregnancy demographics
are shown in Table 1. The data demonstrated the
maternal demographics between the two groups.
Compared to women with normal pre-pregnancy BMI,
the mean age and the multiparity proportion of high
BMI group were significantly higher. In addition, mean
gestational age at first antenatal visit was slightly higher
in high BMI group. However, the gestational age at
delivery, family history of diabetes mellitus and
hypertension were not significantly different between
two groups.

The impact of pre-pregnancy BMI on the
pregnancy outcomes were summarized in Table 2. After
adjusting for the confounding factors, the data showed
the women with high BMI group had significantly
increased the risks of gestational diabetes (RR 1.54,
95%CI 1.30-1.84, p<0.001), preeclampsia (RR 1.17,
95% CI 1.12-1.23,p<0.001). The average neonatal weight
in high BMI group was significantly higher than normal
BMI group (3,172.60+456.55, 3,092+785.55 grams,
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Table 1. Patient characteristics stratified by the pre-pregnancy BMI using WPRO criteria

Characteristic Pre-pregnancy BMI p-value
Normal BMI group High BMI group
(18.5-22.9 kg/m?) (>23 kg/m?)
(n =1,840) (n=893)
Age (years) 27.81+5.67 29.48+13.03 <0.001
Parity (%) 0.028
Nulliparous 1,148 (62.39) 518 (58.01)
Multiparous 692 (37.61) 375 (41.99)
Gestational age at first ANC (weeks) 15.98+8.13 17.04+8.77 0.001
Average pre-pregnancy BMI (kg/m?) 20.27+1.42 26.66+3.45 <0.001
Gestational age at delivery (weeks) 38.49+7.14 38.45+1.83 0.880
Family history of diabetes or hypertension 396 (21.52) 183 (20.49) 0.540

respectively, p = 0.001). Incidence of labor induction
and the rate of instrumental delivery or cesarean section
were also higher in high BMI women (RR 1.41, 95%ClI
1.04-1.90and RR 1.16, 95%CIl 1.05-1.27, respectively).
The risk of prolonged second stage labor and birth
weight above 90" centile was significantly increased in
high BMI women (RR 1.28, 95%Cl 1.11-1.48 and
RR 1.46, 95%CI 1.28-1.65, respectively). The risk of
antepartum hemorrhage, premature rupture of
membranes, and postpartum hemorrhage were similar
between two groups.

The obstetrics outcomes in the high BMI
group were then subgroup analyzed by dividing the
data into overweight (BMI >23-24.9 kg/m?) and obesity
(BMI >25 kg/m?). After adjusting for the confounding
factors, the overweight group had no significantly
increased risk of gestational diabetes, preeclampsia,
labor induction, delivery by instrument or cesarean
section, prolonged second stage labor, and postpartum
hemorrhage when compared to women with normal
pre-pregnancy BMI. Conversely, the obesity group had
significantly increased risk of poor obstetric outcomes
such as gestational diabetes, preeclampsia,
instrumental delivery or cesarean section, prolonged
second stage of labor and postpartum hemorrhage as
shown in Table 3. There was only a risk for birth weight
above 90" centile that the data demonstrated
significantly increased in both overweight and obesity
groups (RR 2.00, 95%Cl 1.45-2.75 and RR 1.97, 95%Cl
1.47-2.67, respectively).

Discussion

Currently, obesity is a growing health problem
and the leading risk factor for non-communicable
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diseases related to multiple chronic medical illness.
Compared with women who had normal BMI before
pregnancy, previous studies showed that pre-
pregnancy obesity had a strong negative impact on
pregnancy outcomes including antenatal, intrapartum
and neonatal complications. The evidence
demonstrated the intense correlation between high BMI
and adverse pregnancy outcomes (i.e. gestational
diabetes mellitus, preeclampsia, induction of labor,
delivery by cesarean section, postpartum hemorrhage,
wound complications and birth weight above 90™
centile) by using BMI cut-off point from WHO definition
for overweight and obesity©19,

The prevalence of obesity is lower in Asian
region by using WHO cut-off point. However,
metabolic diseases such as hypertension,
hyperlipidemia, abnormal glucose tolerance tend to
occur early at lower BMI. The pattern of metabolic
diseases in Asian populations might be different as
distinct ethnics. The relationship between BMI and
body fat deposit in Asian populations could have an
abnormal composition at lower BMI than
Caucasians®12),

Anuurad E et al, used WPRO criteria of BMI
for Asian populations to evaluate the relationship
between BMI and metabolic syndrome in Japanese
workers. They showed significant differences between
overweight and normal BMI group in levels of HDL-C,
triglyceride and blood pressure in their populations®.
Another Taiwanese study using their own definition
from Department of Health in Taiwan to classify BMI
as normal (18.5-23.9 kg/m?) and overweight (>24.0 kg/
m?). They evaluated the association between pre-
pregnancy BMI and gestational weight gain with
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Table 2. Obstetrics and perinatal outcomes in the different
pre-pregnancy BMI by WPRO criteria

Outcomes Adjust  95%ClI p-value
RR

Gestational diabetes

Normal BMI 1.00

High BMI 154 1.30-1.84 <0.001
Preeclampsia

Normal BMI 1.00

High BMI 1.17 1.12-1.23  <0.001
Premature rupture
of membranes

Normal BMI 1.00

High BMI 1.21 0.92-1.61 0.18
Induction of labor

Normal BMI 1.00

High BMI 1.41 1.04-1.90 0.03
Instrumental delivery
or cesarean section

Normal BMI 1.00

High BMI 1.17 1.05-1.27  0.002
Prolonged 2" stage
of labor

Normal BMI 1.00

High BMI 1.28 1.11-1.48 0.001
Birthweight above
90t centile

Normal BMI 1.00

High BMI 1.46 1.28-1.65 <0.001
Postpartum hemorrhage

Normal BMI 1.00

High BMI 1.86 1.01-3.43 0.04

pregnancy outcomes in their populations. The data
demonstrated the increased risks of gestational
diabetes, preeclampsia, and preterm labor in women
with high pre-pregnancy BMI (>24.0 kg/m?)@4),

This cohort study demonstrated that the
women with high pre-pregnancy BMI using Asian cut-
off point (BMI >23.0 kg/m?) significantly increased risk
of gestational diabetes, preeclampsia, induction of labor,
delivered by instrument or cesarean section, prolonged
second stage labor, postpartum hemorrhage and
neonatal macrosomia compared with normal pre-
pregnancy BMI women (BMI 18.5-22.9 kg/m?). These
findings were similar to earlier report from one of the
largest study from United Kingdom that showed
increased risk of gestational diabetes, preeclampsia,
induction of labor, operative vaginal delivery, delivered
by cesarean section, postpartum hemorrhage and
neonatal macrosomia but UK data were collected from
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Table 3. Comparing obstetrics and perinatal outcomes
between women with overweight (BMI >23-24.9
kg/m?) and obesity (BMI >25 kg/m?) by WPRO

criteria
Outcome Adjust  95%CI p-value
RR
Gestational diabetes
Normal BMI 1.00
Overweight 1.46 0.88-2.41 0.139
Obesity 2.78 1.90-4.07 <0.001
Preeclampsia
Normal BMI 1.00
Overweight 1.16 0.53-2.55 0.710
Obesity 3.70 2.19-6.28  <0.001
Premature rupture
of membranes
Normal BMI 1.00
Overweight 1.12 0.75-1.68 0.570
Obesity 1.31 0.92-1.87 0.130
Induction of labor
Normal BMI 1.00
Overweight 1.13 0.73-1.75 0.580
Obesity 1.39 0.96-2.02 0.080
Instrumental delivery
or cesarean section
Normal BMI 1.00
Overweight 1.09 0.85-1.40 0.480
Obesity 1.53 1.23-1.92 <0.001
Prolonged 2" stage
of labor
Normal BMI 1.00
Overweight 1.37 0.93-2.02 0.110
Obesity 1.86 1.34-2.61 <0.001
Birth weight above
90" centile
Normal BMI 1.00
Overweight 2.00 1.45-2.75 <0.001
Obesity 1.97 1.47-2.67 <0.001
Postpartum hemorrhage
Normal BMI 1.00
Overweight 1.02 0.38-2.75 0.980
Obesity 2.33 1.15-4.74 0.020

women who were defined as high BMI at pre-pregnancy
(BMI>25.0 kg/m?)™.

Therefore, using the criteria from WPRO
recommendation BMI for Asian populations, the
authors compared the pregnancy and perinatal
outcomes between the women with normal (18.5-22.9
kg/m?), overweight (BMI 23.0-24.9 kg/m?) and obesity
(BMI >25.0 kg/m?). Our findings showed significant
increased risk for poor pregnancy and perinatal
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outcomes only in obese women. Nevertheless, the
authors found the association between overweight,
obesity and macrosomia (birth weight above 90" centile
of gestational age at delivery). The data showed
increased risk of neonatal macrosomia in overweight
and obesity pregnant women about two times
compared with normal BMI pregnant women (adjust
RR 2.00and 1.97, p<0.001), respectively.

Macrosomia is one of the risk factor for
postpartum hemorrhage and delivered by instrument
or cesarean section, therefore we can prevent these
complications by prevent high BMI before
pregnant)®®. Moreover, fetal origin hypothesis was
reported from Barker DJP since 1990 that it provided
the correlation between rates of infant mortality, later
adult metabolic syndrome associated with birth weight
especially low birth weight and macrosomia®t?, Thus,
in our findings, overweight pregnant women may be
the starting point for physicians to be concerned about
their perinatal outcomes.

Thai Health Promotion Foundation (THPF)
has been granting a study of nutrition and health
promotion for pregnant women in Thailand. The result
of this study showed that maternal nutrition and life
style management is a significant factor to make proper
pre-pregnancy weight. The new cut-off point of BMI
for Asian populations by WPRO criteria is a better
weight status indicator for Thai population.

The strength of the present study was its
collect data from four health centers from different
region that represents the majority population. In
addition, it provides information about risk for
pregnancy and perinatal outcomes by using WHO'’s
criteria for Asian population that was only small amount
of data for pregnant women. To the best of our
knowledge, this is the first study to investigate the
risks of adverse pregnancy outcomes in women with
high pre-pregnancy BMI by using cut-off point of
WPRO for Asian populations. The limitation of this
study was retrospective and had some limitations
because of incomplete data.

Acknowledgement

The present study was funded by Thai Health
Promotion Foundation. The authors would like to thank
the personnel at all medical health center for collecting
data. In addition, the authors wish to thank Dr. Kornkarn
Pamornprawat for assistance with English manuscript.
This study was presented as a poster at 23" European
Congress of Obtretrics and Gynaecology, Glasgow,
Scotland, May 2014.

J Med Assoc Thai Vol. 98 Suppl. 2 2015

Potential conflicts of interest
None.

References

1. World Health Organization. Global status report
on noncommunicable diseases 2010 [Internet]. 2011
[cited 2011 Dec 28]. Available from: http://
www.who.int/nmh/publications/ncd_report_full_
en.pdf

2. Bureau of Policy and Strategy, Ministry of Public
Health. Thailand health profile 2005-2007
[Internet]. Bangkok: Ministry of Public Health;
2008 [cited 2011 Dec 28]. Available from: http://
www.morp.go.th/ops/health_50

3. World Health Organization. Obesity: preventing
and managing the global epidemic. Report of
WHO Consultation. WHO Technical Report Series
894. Geneva: WHO; 2000.

4. WHO Expert Consultation. Appropriate body-mass
index for Asian populations and its implications
for policy and intervention strategies. Lancet 2004;
363:157-63.

5. Jitnarin N, Kosulwat V, Rojroongwasinkul N,
Boonpraderm A, Haddock CK, Poston WS. Risk
factors for overweight and obesity among Thai
adults: results of the National Thai Food
Consumption Survey. Nutrients 2010; 2: 60-74.

6. Doherty DA, Magann EF, Francis J, Morrison JC,
Newnham JP. Pre-pregnancy body mass index and
pregnancy outcomes. Int J Gynaecol Obstet 2006;
95:242-7.

7. Sebire NJ, Jolly M, Harris JP, Wadsworth J, Joffe
M, Beard RW, et al. Maternal obesity and
pregnancy outcome: a study of 287,213
pregnancies in London. Int J Obes Relat Metab
Disord 2001; 25: 1175-82.

8. Wall PD, Deucy EE, Glantz JC, Pressman EK.
Vertical skin incisions and wound complications
in the obese parturient. Obstet Gynecol 2003; 102:
952-6.

9. O’Brien TE, Ray JG, Chan WS. Maternal body mass
index and the risk of preeclampsia: a systematic
overview. Epidemiology 2003; 14: 368-74.

10. Castro LC, Avina RL. Maternal obesity and
preghancy outcomes. Curr Opin Obstet Gynecol
2002; 14: 601-6.

11. James WP, Chunming C, Inoue S. Appropriate
Asian body mass indices? Obes Rev 2002; 3: 139.

12. Deurenberg P, Deurenberg-Yap M, Guricci S.
Asians are different from Caucasians and from each
other in their body mass index/body fat per cent

S105



13.

14.

relationship. Obes Rev 2002; 3: 141-6.

Anuurad E, Shiwaku K, Nogi A, Kitajima K,
Enkhmaa B, Shimono K, etal. The new BMI criteria
for asians by the regional office for the western
pacific region of WHO are suitable for screening
of overweight to prevent metabolic syndrome in
elder Japanese workers. J Occup Health 2003; 45:
335-43.

Tsai IH, Chen CP, Sun FJ, Wu CH, Yeh SL.
Associations of the pre-pregnancy body mass
index and gestational weight gain with pregnancy

S106

15.

16.

17.

outcomes in Taiwanese women. Asia Pac J Clin
Nutr2012; 21: 82-7.

Lynch CM, Sexton DJ, Hession M, Morrison JJ.
Obesity and mode of delivery in primigravid and
multigravid women. Am J Perinatol 2008; 25: 163-7.
de Boo HA, Harding JE. The developmental origins
of adult disease (Barker) hypothesis. Aust N Z J
Obstet Gynaecol 2006; 46: 4-14.

Barker DJ. The fetal and infant origins of adult
disease. BMJ 1990; 301: 1111.

J Med Assoc Thai Vol. 98 Suppl. 2 2015



n7sﬁnymmurl5nq;awwmm”mm?ungﬂmmmﬁﬂmﬁﬁﬂuﬂfﬁﬂmnmgﬂﬁﬂ?mnmwﬁ?fﬁﬂmnmﬂ 148NN

auglannmualndmsvilsennsionsy

asumsiing audszans, ¥y unudsziatena, alagan sauds, desana Anaasimla, 9157 A, wensy laadms,

LY { =) A A I A <
vigdn audoasyn, s midvna, an1aa JaA

L4 ! ! 14 Ld t4 L4 Ld 4
Tagiszasn: viednywavesdviioamegineuninssn lnelynamaviniamenuesamsoutsiolan Mmualndmsvyszynsieiy

! 14 14 Y
ABATIZUNIATOUVBIATSAIATIATIAIUNITAIASTIISAUINAGDR

t4 14 14 L4 14
Taquasisms: mmsfnyiveundlnesivsauvayaninuuyszIamsanasiauazn1snaensInngn 1AsniA g N1AaEA
L4 [ I 1 ! 1
AsaAAsuHUA T ey IaMM INeNGOMNTINTINIY 4 10 32HINTUR 1 ansiax WA, 2555 0 31 Sumau w.a. 2555 lnengudnynfe

Aa aq/, fd’da/d ! aq/, rai// ! A v ! dg/ ! ,d’dud ! :I/ - aQ 4
NANANATIATINAYUNIAMENDUANATIANIUA 18.5 Alansumamsnimasiuly Zﬂﬂllﬂﬂﬂun{iﬂﬂﬂﬁﬂﬁmﬁﬂ7ﬁﬁﬂﬂﬂ\7ﬁ55ﬂ1/ﬂﬁ Ag 18.5-
L4 14

a v ! o ! d’dw < N 3 ! a v ! a !

22.9 nTnnm@amimﬂmnﬂnqwmwmﬁnmgvﬂa daun 23 AlansunemsNINATIATISHAANTENYADATISUNIAT Y
14 L4

VOINTIAIATIATAINANIAATIINUIAAAOA

= Y A 3 “ 4 ) "dao A ! 09// " a v A o
AaNsAny1: 7ﬁﬁfydﬂdﬁ75ﬁlﬂﬂ?ﬂ7mﬁ 2,733 51y lﬂﬁﬂqm’lﬂﬁ?fﬁﬂ?ﬁﬂmﬂﬂﬂﬁdﬁﬁﬁljflﬁllﬁi’ﬁﬁmﬂﬂﬁﬂwg\?ﬂ72!311 1,840 s19uas

1 1 Ty ! 14
893 310 AINAIAY mqmé’mﬂu 27.8145.67 uaz 29.48+13.03 i muaay [ﬂymu?myw”mamq1/417un7m"dﬂ75num

uasdinyixoamemagii 20.27+1.42 uas 26.66+3.43 AlansunemsNwasaTua 1Ay namsIAsIznuyRusyduiveny 1 ngund

v 1 v e 1 ] 4 4
4

ﬂ”ﬂfﬁmanwgw?aﬁnmmunauﬁ”msimﬁﬂﬂ9mmm%m77:11/774772461/:2,1:&13#155;) n7mam@”u[aﬁﬁgwm:ﬁgmm msgaimsnaon
mstaidaveamsnaonszazides saniimsnaenlaglyinamsyisnaonnsanmaeRaenau BN GRR (Sasudsaduing
URSHIATIIIDA 1.54 1M (1.30-184), 117 0 (112-1.23), 141 001 (1.04-1.90), 1.28 0m1 (1.11-1.48)) Amehs uanamniigmya
nquiiAyTnamoguisainnzanneusinsinin TdsemenTmInA N0 WasiAanananianndAaeRaubdrY
NNGRA (FATUANGINGUAY R ITOR 146 1M (1.08-1.65) Uaz 186 tm (LOI-343) Ay

asy: m;wm”ﬂfﬁmanwgm'aw;gmimr Tnelyinamainanemuesnmsonillanimualmdmsuznnsaisy tivanmdon
AnumsREMRISART AR hansAuasmsnusAaen. msAilshmsAny el lungansassning ilvzfaﬁwtvyﬁmmmmﬂfyau

v L4 14
VOIMIIAIATIANI AN AIUAZMIAUIARAOAY DY

J Med Assoc Thai Vol. 98 Suppl. 2 2015 S107



