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ABSTRACT 

Background/Aims: Obesity along with high pre- 
pregnancy body mass index (PP-BMI) is known to 
cause many adverse pregnancy outcomes. In Thai- 
land, there is not much study showing both the pre- 
valence and complications of these conditions. The 
objectives of this study were to estimate the preva- 
lence of pre-pregnancy overweight and obesity and 
their impacts on adverse pregnancy outcomes. Me- 
thods: This study was a cross sectional study. Data 
were collected retrospectively from hospital electronic 
database along with manual retrieval from medical 
charts and labor records. Data of all delivery women 
from 1st February 2011 to 31st August 2012 were col- 
lected. When excluded cases with incomplete data 
and those without PP-BMI, 5420 cases were into ana- 
lysis. Descriptive and inferential data analyses were 
used with both univariate and multivariate methods. 
Results: The proportion of pregnant women with 
overweight and obesity were 11.1% and 3.9%. After 
multiple logistic regression analysis was done, women 
in obesity group were correlated with having 1, 2 and 
3 complications. They were also correlated with pre- 
eclampsia, gestational diabetes, cesarean section, high- 
er birth weight group and long neonatal length. Con- 
clusions: This Thai prevalence of obesity in preg- 
nancy should alarm health care providers to be more 
prepared, for a future health problem of the country. 
Many complications that come with obese pregnant 
women that were reported in western countries also 
happen in Thai population. Decreasing body weight 
before conception, giving correct health education, 
well planned pregnancy; antenatal lifestyle interven- 
tion and even gestational weight gain restricttion 
could help avoiding these uneventful morbidities. 
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1. INTRODUCTION 

In 2009, World Health Organization (WHO) announced 
obesity in pregnancy as one of the important non-com- 
municable diseases that threaten maternal and child 
health [1]. The European Forum of National Nursing and 
Midwifery Associations also recognized this growing 
problem. And it established the roles of health care per- 
sonnel in early detection and giving interventions to pre- 
vent complications from high pre-pregnancy body mass 
index (PP-BMI) and obesity [2]. 

The prevalence of obesity in pregnancy has been in- 
creasing along with the prevalence of obesity in general 
population [3,4]. Generally, the reported prevalence was 
about 4.7% - 38% [3-12]. So far, there is no definite 
prevalence report of Thai pregnant women. From a pre- 
liminary survey at Lampang Regional Hospital (LPH) in 
2010, 14.9% of new cases at antenatal clinic were over- 
weight and 7.2% were obese. There was a report from 
another Thai hospital showed that the prevalence of 
overweight was 13% and obesity was only 4% [13]. 

Obesity along with high PP-BMI is also known to 
cause many complications ranging from increased risks 
of infertility, hypertensive disorders, gestational diabetes 
mellitus, pregnancy-related pelvic pain, preterm labor, 
postterm, obstructed labor, intrauterine fetal death, still- 
birth, operative obstetrics procedure and cesarean section 
[3,6,10-12,14-27]. The above risks were reported to be 
higher in the super-obese women (BMI ≥ 50 kg/m2) [28]. 
Moreover, there are reports stating that obesity also in- 
creased minor complications in pregnancy and caused 
additional costs from using more frequent health care 
services [29-31]. 

In Thailand, there is not much study showing the rela- 
tion of adverse outcomes of obesity and high PP-BMI in 
pregnant women. There were 2 quality studies so far, but 
conclusion could not be drawn. The first study reported 
the correlation of obesity only with higher cesarean  
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delivery, pregnancy-induced hypertension and large for 
gestational age [32]. Another study in 2011 showed that 
overweight and obesity resulted in significant risk of 
cesarean section, preeclampsia, diabetes mellitus and 
postpartum hemorrhage. But no correlation was found 
between PP-BMI to stillbirth and congenital anomaly 
[13]. 

The first objective of this study was to estimate the 
prevalence of pre-pregnancy overweight and obesity in 
pregnant women at LPH. The second objective was to 
identify the increased proportion of adverse pregnancy 
outcomes in these groups of women. LPH is one of the 
regional hospitals of Ministry of Public Health in north- 
ern Thailand. With the capacity of 800 beds and many 
excellent centers contained, it very well represents a ter- 
tiary care hospital of the country.  

2. MATERIALS AND METHODS 

2.1. Samples 

This study was a cross sectional study. Data were col- 
lected retrospectively from hospital electronic database 
of LPH along with manual retrieval from medical charts 
and labor records. Data of all pregnant women who de- 
livered at labor room LPH were collected from 1st 
February 2011 to 31st August 2012. There were 5640 
cases that were delivered in this period. When excluded 
cases with incomplete data and those without PP-BMI, 
5420 cases were left for analysis. The study flow is 
shown as Figure 1. 

2.2. Data Collection 

Before 2011, maternal pre-pregnancy weight data were 
not complete. But from 2011, health care personnel of 
LPH were encouraged to document pre-pregnancy wei- 
ght and height data of every pregnant woman from her 
first antenatal care visit. Data collection of this study 
were pre-pregnancy weight, height and BMI along with 
demographic, obstetric and pregnancy outcomes of both 
mother and child. This research had been endorsed by 
Ethics Committee of Lampang Regional Hospital.  
 

 

Figure 1. Number of cases delivered and number of illegible 
cases. 

2.3. Categorization of BMI  

This study used the definition of The National Heart, 
Lung and Blood Institute in 1998 to classify pre-preg- 
nancy BMI [33]. Nevertheless, low BMI group was also 
supplemental defined for the analysis as pre-pregnancy 
BMI < 18.5 kg/m2. The 4 PP-BMI groups were 

1) Low BMI: BMI < 18.5 kg/m2; 

2) Normal BMI: BMI 18.5 - 24.9 kg/m2; 
3) Overweight: BMI 25 - 29.9 kg/m2; 
4) Obesity: BMI ≥ 30 kg/m2. 

2.4. Analysis Procedure 

In the analysis, the proportions of pregnant women with 
each group of PP-BMI were calculated. Demographic, 
obstetric, complications in pregnancy and pregnancy out- 
comes of both mother and child were compared among 4 
groups of PP-BMI. The interested variables were mater- 
nal age, maternal height, gravidity, private delivery case, 
frequency of antenatal care (ANC), health benefit sch- 
eme, places of ANC, HIV infection, 1st and 2nd hemoglo- 
bin test, complication in pregnancy, gestational age, mode 
of delivery, presentation, neonatal sex, birth weight, neo- 
natal length and Apgar score. 

Data were analyzed in a retrospective cohort approach 
using standard statistical software. Fisher’s exact prob- 
ability test and student t-test were used where applicable 
for univariate analysis. Then multivariate analysis was 
deployed to control the confounders and retrieve the final 
correlation. 

3. RESULTS 

Within these 19 months period, there were 5420 delivery 
women with complete data of PP-BMI and interesting 
variables. All cases were delivered at Lampang Regional 
Hospital. Table 1 shows the proportion of pregnant wo- 
men with different PP-BMI. There were 11.1% and 3.9% 
of cases who were overweight and obese before preg- 
nancy respectively.  

Table 1 also shows all demographic and obstetric 
factors. While Table 2 shows the complications in preg- 
nancy. The variables were analyzed by comparing among 
4 groups of PP-BMI. Univariate analysis showed that 
overweight and obesity group had significantly more 
women with elderly pregnancy. Mean maternal age of 
overweight and obese group were also significantly high- 
er than the other 2 groups. Proportions of short maternal 
stature (height < 145 cm) were comparable among 4 
groups of PP-BMI. 

The proportions of nulliparous women in overweight 
and obesity group were significantly much lower than 
the other 2 groups. The proportions of private delivery 
case were significantly lower in overweight and obesity 
group too. Regarding health scheme benefit, overweight  
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Table 1. Demographic and obstetric characteristics of women classified into 4 pre-pregnancy BMI groups. 

Characteristics 

Low BMI 

(n = 1020) 

n (%) 

Normal BMI 

(n = 3433) 

n (%) 

Overweight 

(n = 583) 

n (%) 

Obesity 

(n = 204) 

n (%) 

P-value 

BMI range (kg/m2) 

Prevalence (%) 

Maternal age group (year) 

<20 

20 - 34 

≥35 

Mean ± SD 

Short stature (<145 cm) 

Nulliparous 

Twins pregnancy 

Private delivery case 

No ANC 

Universal coverage 

Private ANC only 

HIV 

Anemia 

First Hb test 

Second Hb test 

<18.5 

19.5 

 

232 (22.8) 

736 (72.2) 

52 (5.1) 

24.4 ± 5.7 

9 (0.9) 

619 (60.7) 

10 (1.0) 

425 (41.7) 

26 (2.6) 

474 (46.5) 

297 (29.1) 

7 (0.7) 

 

234 (23.3) 

123 (18.9) 

18.5 - 24.9 

66.5 

 

458 (13.3) 

2541 (74.0) 

434 (12.6) 

27.0 ± 6.3 

71 (2.1) 

1600 (46.6) 

29 (0.8) 

1511 (44.0) 

57 (1.7) 

1429 (41.6) 

1115 (32.5) 

26 (0.8) 

 

581 (17.1) 

356 (16.5) 

25.0 - 29.9 

11.1 

 

32 (5.5) 

449 (77.0) 

102 (17.5) 

28.9 ± 6.1 

11 (1.9) 

194 (33.3) 

3 (0.5) 

229 (39.3) 

9 (1.5) 

279 (47.9) 

189 (32.4) 

8 (1.4) 

 

58 (10.1) 

50 (13.0) 

≥30.0 

3.9 

 

16 (7.8) 

154 (75.5) 

34 (16.7) 

28.5 ± 6.2 

2 (1.0) 

64 (31.4) 

0 (0.0) 

71 (34.8) 

4 (2.0) 

112 (54.9) 

52 (25.5) 

2 (1.0) 

 

13 (6.5) 

12 (8.4) 

- 

- 

 

<0.001 

 

 

<0.001 

0.057 

<0.001 

0.547 

0.012 

0.182 

0.007 

0.140 

0.327 

 

<0.001 

0.004 

 
Table 2. Complications during pregnancy in women classified into 4 pre-pregnancy BMI groups. 

Complications 
Low BMI 

n (%) 

Normal BMI 

n (%) 

Overweight 

n (%) 

Obesity 

n (%) 
P-value 

Items 

1 

2 

3 

Preeclampsia 

Antepartum hemorrhage 

Chorioamnionitis 

Gestational diabetes 

Postpartum hemorrhage 

PROM 

 

470 (46.1) 

123 (12.1) 

27 (2.6) 

12 (1.2) 

11 (1.1) 

2 (0.2) 

13 (1.3) 

7 (0.7) 

41 (4.0) 

 

1502 (43.8) 

503 (14.6) 

137 (4.0) 

85 (2.5) 

34 (1.0) 

6 (0.2) 

117 (3.4) 

42 (1.2) 

145 (4.2) 

 

297 (51.0) 

112 (19.2) 

37 (6.4) 

35 (6.0) 

6 (1.0) 

1 (0.2) 

56 (9.6) 

5 (0.9) 

25 (4.3) 

 

106 (52.0) 

40 (19.6) 

11 (5.4) 

19 (9.3) 

1 (0.5) 

0 (0.0) 

33 (16.2) 

2 (1.0) 

7 (3.4) 

 

0.002 

<0.001 

0.003 

<0.001 

0.942 

1.000 

<0.001 

0.541 

0.965 

 
and obesity group had significantly higher proportions of 
women with universal coverage scheme. Nevertheless, 
these 4 groups of PP-BMI did not have significant dif- 
ference of proportions of women having twins pregnancy, 
no antenatal care (ANC), private ANC only and HIV in- 
fection. 

The overweight and obesity group significantly had 
lower proportion of women with anemia from both rou- 
tine Hemoglobin 1 (Hb1) and Hemoglobin 2 (Hb2) test. 
In this set of data the results of 1st routine and 2nd risk- 
based VDRL test were all negative. Regarding complica- 
tion in pregnancy, overweight and obesity group signifi- 
cantly had higher proportions of women having 1, 2 and 

3 complications. Further analysis of these complications 
showed that overweight and obesity group significantly 
had higher proportions of women with preeclampsia and 
gestational diabetes but not with Antepartum hemorrhage, 
chorioamnionitis, postpartum hemorrhage and premature 
rupture of membrane. 

Table 3 shows the results of univariate analysis of 
pregnancy outcomes. These 4 groups of PP-BMI had com- 
parable proportions of women with preterm and postterm 
birth. Regarding mode of delivery, overweight and obe- 
sity group had significantly more women who delivered 
by cesarean section (CS). These 2 groups also had sig- 
nificantly more women with indications of previous 
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Table 3. Outcomes of pregnancy in women classified into 4 pre-pregnant BMI groups. 

Outcomes of pregnancy 
Low BMI 

n (%) 

Normal BMI 

n (%) 

Overweight 

n (%) 

Obesity 

n (%) 
P-value 

Gestation (week) 

<37 

37 - 41 

≥42 

Cesarean section 

Indications 

Previous CS 

CPD 

Fetal distress 

Vertex presentation 

Male neonate 

Birth weight (g) 

<2500 

2501 - 3499 

≥3500 

Mean ± SD 

Long neonate 

Placental weight (g) 

Mean ± SD 

Apgar score 0 - 3 

At 1 minute 

At 5 minute 

At 10 minute 

 

108 (10.6) 

905 (88.7) 

7 (0.7) 

276 (26.8) 

 

45 (16.3) 

130 (47.1) 

23 (8.3) 

997 (96.9) 

553 (53.7) 

 

166 (16.2) 

784 (76.3) 

78 (7.6) 

2883.5 ± 478.2 

108 (10.5) 

 

261.0 ± 96.9 

 

7 (0.7) 

3 (0.3) 

3 (0.3) 

 

304 (8.8) 

3110 (90.6) 

19 (0.6) 

1316 (38.0) 

 

324 (24.6) 

597 (45.4) 

80 (6.1) 

3317 (95.9) 

1846 (53.3) 

 

356 (10.3) 

2605 (75.4) 

496 (14.4) 

3030.5 ± 467.3 

523 (15.1) 

 

254.4 ± 100.9 

 

21 (0.6) 

5 (0.1) 

4 (0.1) 

 

48 (8.2) 

530 (90.9) 

5 (0.9) 

274 (46.8) 

 

97 (35.4) 

105 (38.3) 

12 (4.4) 

563 (96.2) 

310 (52.9) 

 

38 (6.5) 

410 (70.4) 

134 (23.0) 

3138.4 ± 481.8 

115 (19.6) 

 

259.4 ± 121.7 

 

6 (1.0) 

5 (0.8) 

2 (0.3) 

 

16 (7.8) 

187 (91.7) 

1 (0.5) 

127 (62.2) 

 

36 (28.4) 

65 (51.2) 

9 (7.1) 

196 (96.1) 

113 (55.4) 

 

13 (6.4) 

123 (60.6) 

67 (33.0) 

3292.5 ± 547.3 

53 (26.0) 

 

256.2 ± 141.4 

 

1 (0.5) 

0 (0.0) 

0 (0.0) 

 

0.069 

 

 

<0.001 

 

<0.001 

 

 

0.426 

0.933 

 

<0.001 

 

 

<0.001 

<0.001 

 

0.304 

 

0.861 

0.047 

0.408 

 
cesarean and cephalopelvic disproportion (CPD), while 
the indication of fetal distress were comparable among 4 
groups of PP-BMI. The proportions of vertex presenta- 
tion and male neonate were comparable among these 4 
groups of PP-BMI. 

Overweight and obesity group had significantly higher 
proportions of neonates with birth weight ≥ 3500 gm. 
Accordingly, these 2 groups also had significantly lower 
proportions of neonates with birth weight < 2500 gm. 
These effects were also showed when comparing mean 
birth weight of these 4 PP-BMI groups and found that 
overweight and obesity group had significantly higher 
mean birth weight than the other 2 groups. With mean of 
neonatal length of 49.6 and SD of 2.2, neonatal length 
was categorized as long neonatal length when it was ≥52 
cm. Overweight and obesity group had significantly 
higher proportion of neonates with long neonatal length. 
But these 4 groups had comparable mean placental wei- 
ght. Regarding severe birth asphyxia, though proportions 
of neonate with Apgar score 0 - 3 at 1, 5 and 10 minute 
were comparable; it showed statistically significant dif- 
ference of Apgar score 0 - 3 at 5 minute. 

After univariate analysis was done for every interest- 
ing variable, multiple logistic regression analysis was 
used in multivariate analysis to control confounders. The 

results are shown in Table 4. Women in overweight and 
obesity groups were still correlated with having 1 and 2 
complications. While having 3 complications was only 
correlated with obesity group with high relative risk (RR) 
and 95% confidence interval (95% CI) of 4.10 (3.55 - 
4.72). Preeclampsia and gestational diabetes were still 
shown to be correlated with both overweight and obesity 
groups with RR in obesity groups of 6.17 (2.74 - 13.93) 
and 7.34 (4.07 - 13.26) respectively. 

Higher gestational age group was shown to be signi- 
ficantly correlated with only overweight PP-BMI group 
with RR of 1.51 (1.09 - 2.09) but not with obesity group. 
Cesarean section and higher birth weight group were 
significantly correlated with both overweight and obesity 
group with RR for obesity group were 4.69 (3.39 - 6.47) 
and 4.14 (3.20 - 5.36) respectively. Long neonatal length 
was also shown to be significantly correlated with both 
overweight and obesity group with RR for obesity group 
was 2.58 (1.60 - 4.18). 

4. DISCUSSION 

This study showed the prevalence of pre-pregnancy 
overweight and obesity at 11.1% and 3.9% respectively. 
This is lower than general reported prevalence from  
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Table 4. Outcomes of pregnancy significantly affected by pre-delivery overweight and obesity (in multivariable analysis). 

Outcomes of pregnancy Risk ratio* 95% confidence interval P-value 

Having 1 complication 

Overweight 

Obesity 

Having 2 complications 

Overweight 

Obesity 

Having 3 complications 

Obesity 

Preeclampsia 

Overweight 

Obesity 

Gestational diabetes 

Overweight 

Obesity 

Higher gestational age group 

Overweight 

Cesarean section 

Overweight 

Obesity 

Higher birth weight group 

Overweight 

Obesity 

Long neonatal length 

Overweight 

Obesity 

 

1.43 

1.45 

 

1.54 

1.74 

 

4.10 

 

4.90 

6.17 

 

4.16 

7.34 

 

1.51 

 

2.31 

4.69 

 

2.88 

4.14 

 

1.69 

2.58 

 

1.06 - 1.92 

1.26 - 1.68 

 

1.31 - 1.82 

1.50 - 2.04 

 

3.55 - 4.72 

 

2.23 - 10.78 

2.74 - 13.93 

 

2.28 - 7.58 

4.07 - 13.26 

 

1.09 - 2.09 

 

1.85 - 2.90 

3.39 - 6.47 

 

2.37 - 3.52 

3.20 - 5.36 

 

1.26 - 2.25 

1.60 - 4.18 

 

0.018 

<0.001 

 

<0.001 

<0.001 

 

<0.001 

 

<0.001 

<0.001 

 

<0.001 

<0.001 

 

0.013 

 

<0.001 

<0.001 

 

<0.001 

<0.001 

 

<0.001 

<0.001 

*From exponential risk (risk ratio) regression adjusted for significant predictors. 

 
aboard at 4.7% - 38% but comparable with a Thai study 
that showed the prevalence of overweight at 13% and 
obesity at 4% [3-13]. This may be due to ethnic and life 
style different. Knowing that obesity prevalence in Thai 
population is still low, should not prohibit Thai health 
care personnel from good public health policies to de- 
crease obesity in reproductive age women. 

The second objective of this study showed that pre- 
pregnancy overweight and obesity posed many morbid- 
ities to both mother and child. This concurs with many 
studies reported before [3,6,10-27]. Women with over- 
weight and obesity were correlated with having more 
items of complication comparing to normal and low pre- 
pregnancy BMI. This is especially true for obesity 
strongly correlated with having 3 items of complication. 
As previously shown in other studies from Thailand and 
aboard, preeclampsia and gestational diabetes were all 
shown here to be correlated with both overweight and 
obesity groups with RR in obesity groups as high as 6.17 
(2.74 - 13.93) and 7.34 (4.07 - 13.26) respectively. 

Though gestational age in this study was shown to be 
marginally significant from univariate analysis, it was 

brought into multiple logistic regression analysis. Higher 
gestational age group was finally shown to be signifi- 
cantly correlated with overweight group but not with 
obesity group, with RR of only 1.51 (1.09 - 2.09). This 
also concurs with some studies that gestational age was 
not affected by obesity in pregnancy [6,10,11,21]. Ce- 
sarean section and high birth weight had always been 
shown from other studies to be correlated with over- 
weight and obesity [6,10,12,13,21]. These were also 
shown here with RR for obesity group at 4.69 (3.39 - 
6.47) and 4.14 (3.20 - 5.36) respectively. 

This study posed an interesting finding regarding 
neonatal length. Long neonatal length was shown to be 
significantly correlated with both overweight and obesity 
with RR for obesity group was 2.58 (1.60 - 4.18). This 
should prompt future studies to focus more on body 
structures of neonates of obese mothers. There are also 
morbidities that usually reported from other studies but 
not shown in this study e.g. postpartum hemorrhage, 
stillbirth and congenital anomaly. Only postpartum hem- 
orrhage (PPH) that had been studied here, but the analy- 
sis showed comparable proportions of PPH among 4 
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groups of PP-BMI. When comparing with the result from 
a Thai study that showed PPH as a significant complica- 
tion of obesity, its prevalence of PPH in every group of 
PP-BMI was much higher than this study [13]. The no 
correlation finding in this study might be from this low 
prevalence of the event. 

5. CONCLUSIONS 

Ultimately, this study has achieved its goals by produc- 
ing 2 interesting results that should wake up obstetricians 
in Thailand. First, the prevalence of obesity in pregnancy 
should alarm health care providers to be more prepared, 
for this should be a future health problem of the country. 
As it has been proposed for sometimes that the criteria of 
overweight and obesity for Thais should be changed to 
BMI 23 kg/m2 and BMI 25 kg/m2respectively. Future 
study should be done using these criteria, for it should 
increase the prevalence drastically. 

The second result of this study added important know- 
ledge for Thai obstetric society as well. It showed that 
there are many complications that come with obese preg- 
nant women even for Thais. This should alert health care 
providers to prevent these adverse events either before or 
during pregnancy. Since obesity is a modifiable risk fac- 
tor, decreasing body weight before conception, giving 
correct health education, well planned pregnancy, ante- 
natal lifestyle intervention and even gestational weight 
gain restriction could help avoiding the uneventful mor- 
bidities [34-37]. 

Further research should be done focusing on the cri- 
teria of obesity adjusted for the increased pregnancy 
complications. Moreover, future studies should have 
more samples than this study and prospective data col- 
lection should be considered if uncommon pregnancy 
complications would be investigated. 
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