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ABSTRACT 
 
Introduction: Several factors, such as preterm birth, had been reported to strongly predict low birth 

weight (LBW). However, studies conducted in Thai district hospital setting using clinical data from 
real routine antenatal care were still limited. 

Objectives: To identify factors predicting LBW from mothers with previous antenatal care service 

use at Huayploo Hospital, Nakhon Pathom. 

Methodology: This was a retrospective cohort study using electronic medical records of 299 
pregnancies among Thai women who utilized antenatal care service and delivered singleton baby at 

Huayploo Hospital, Nakhon Pathom between October 1, 2014 and April 30, 2016. Outcome data of 

birth weight and related exposure factors including maternal age, gestational age, hematocrit level, 
birth order, completeness of antenatal care visits, VDRL test, and oral health status were extracted 

from a hospital database. The weight less than 2,500 grams at birth was considered LBW. Generalized 

linear model with a log link and binomial distribution was applied to identify predictive factors of 
LBW by stepwise selection method. The risk ratio with 95% confidence interval and statistical 

significance at p-value <0.05 were reported. 

Results: The overall cumulative incidence of LBW was 7.4%. LBW frequently found in pregnant 

women delivered before 37 gestational weeks and in mothers giving birth four times or more. 
Multivariable regression analysis showed that VDRL seropositive had the largest influence on the 

occurrence of LBW (Adjusted RR = 6.17, 95% CI = 1.16-32.87), followed by preterm delivery 

(Adjusted RR = 3.27, 95% CI=1.20-8.97) and giving birth four times or more before (Adjusted RR = 
3.01, 95% CI = 1.15-7.89). 
Conclusion: VDRL seropositive, preterm delivery, and giving birth four times or more before were 

three predictive factors of LBW in this setting. This finding might serve as preliminary information 

for health care providers to identify the women at risk for LBW and giving treats appropriately. 
Keywords: Low birth weight, Pregnancy outcome, Predictors, Risk, Epidemiology  

 
 
INTRODUCTION 
 

The World Health Organization 
(WHO) has defined low birth weight (LBW) 

as the weight less than 2,500 grams at birth 

regardless of the gestational period [1]. It is 

estimated that more than 20 million infants 

born worldwide annually are of LBW and 

developing countries have the biggest burden 

95.6% [1]. Birth weight is one of the important 
indicators of adverse perinatal, neonatal, and 

adulthood outcomes. Based on 

epidemiological evidence, LBW infants are 

approximately 20 times more likely to die than 
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those with optimal weight in the first year of 

life [2]. LBW also increases risk of birth 
complications such as birth asphyxia [3] and 

this results in reduced or impaired cognitive 

function [4] and delay in growth and 

developmental [5, 6], or lead to non-
communicable diseases in adulthood such as 

coronary heart disease [7], type 2 diabetes 

mellitus [8], and hypertension [9].  
In Thailand, the percentage of LBW 

was estimated at 8.2% in 1996 and 9.4% in 

2016 [10, 11, 12, 13]. The figures are still 
higher than the service goal of not more than 

7% targeted by the Ministry of Public Health 

[10]. Multiple Indicators Cluster Survey in 

Thailand during 2015-2016 shows variation in 
LBW by place of residence [13]. The 

percentages of LBW are relatively higher in 

rural areas (10.1%) than those of urban areas 
(8.5%), and vary across regions: 11.3% in the 

South, 10.2% in the North, 9.9% in the 

Northeastern, and 8.6% in the Central.  

Survival rates of LBW in Thailand are 81% in 
the group of birth weight <1,500 grams and 

52% in the group of birth weight <1,000 grams 

and the major cause of death of these babies 
was respiratory distress syndrome (RDS) [14]. 

In addition, LBW is the main cause of 

increased disability-adjusted life-years 
(DALYs), years of life lost (YLLs), and years 

lived with disability (YLDs) in children [15].  

There are several factors influencing 

occurrence of LBW including maternal age, 
infection during pregnancy (e.g., syphilis), 

attendance to antenatal care service, birth 

order, preterm delivery, anemia, etc [16]. 
Apart from the obstetric factors, dental caries 

was also investigated for its predictive role of 

LBW [17]. Estimated effects of these factors 
vary greatly across different studies. However, 

studies regarding this issue conducted in 

public service in Thailand is still limited.  

Hence, this study was carried out to 
identify factors predicting LBW from Thai 

mothers with previous antenatal care service 

use at Huayploo Hospital. The study indicates 
that health data from real routine antenatal 

care can be useful for assessing and 

monitoring the incidence of LBW, also design 

appropriate intervention strategies to improve 
wellbeing of mothers and children in Nakhon 

Chai Si, Nakhon Pathom. 

 
 

METHODOLOGY 

Study Setting and Population 
This was a retrospective cohort study 

using electronic medical records from 

Huayploo Hospital, one of the district 

hospitals located in Nakhon Chai Si, Nakhon 
Pathom, Thailand. This hospital is a 

governmental health facility that provides 

prenatal and postnatal care services for Thai 
women and for foreign female residing in 

nearby areas. The study population includes all 

Thai pregnant women who utilized antenatal 
care service and delivered a singleton live born 

at the hospital from October 1, 2014 to April 

30, 2016. Pregnant women who had non-

communicable disease, baby with congenital 
anomaly, and missing information on infant’s 

birth weight were excluded. 

 
Data Collection Approach  

Outcome data of birth weight and 

related exposure factors were extracted from 

the hospital database. The study included the 
following exposure factors; maternal age was 

recoded at the time of delivery and divided 

into three groups: teenage mother (less than 20 
years), optimal maternal age (20 to 34 years), 

and advanced maternal age (35 years old or 

above). Gestational age at delivery calculated 
from the expected delivery date recorded at the 

booking visit (that was derived from last 

menstrual period, and clinical examination, as 

well as in some cases from ultrasounds 
examination) and the baby’s actual date of 

birth. Mothers who delivered before 37 

gestational weeks were defined as preterm 
delivery. Venereal Disease Research 

Laboratory (VDRL) serological test for 

syphilis infection was divided into two 
categories: positive and negative. Anemia was 

defined by hematocrit level less than 33%. 

Utilization of antenatal care service was 

defined as: completeness and incompleteness. 
Mothers was recorded as having dental caries 

if presence of at least one tooth with caries 

during pregnancy. A total number of caries 
presented in the mouth was assessed and 

divided into three groups: without caries, 1-3 

teeth, and 4 teeth or more. In addition, the 

results of dental caries examination were 
classified into three groups: caries free, caries 

without extraction need, and caries with 

extraction need. The outcome variable is 
LBW. Based on the definition of WHO1, 
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babies were classified into 2 groups: Low birth 

weight (LBW; birth weight <2,500 grams) and 
Normal birth weight (birth weight ≥2,500 

grams). 

 

Statistical Analysis  
The characteristics of study population 

were summarized using descriptive statistics. 

Exact probability test was used to assess the 
differences in categorical variables while 

independent sample t-test was applied to 

analyze continuous variables with normal 
distribution, and a two-sample Wilcoxon rank-

sum test for non-normal continuous variables. 

Generalized linear model with a log link and 

binomial distribution was applied to identify 
the predictive factors of LBW by forward 

stepwise selection method. The risk ratio with 

95% confidence interval and statistical 
significance at p-value <0.05 were reported. 

 

Ethical Considerations 
 Prior to the beginning of the study, the 
protocol was reviewed and approved 

according to the Standard Operating 

Procedures of Ethical Review Committee for 
Public Health, Mahidol University with ethic 

code number 78/2561. This study was 

conducted based on hospital record and 
permission was obtained from the medical 

director included the respective department 

heads of Huayploo Hospital. 

 
RESULTS  
 

Information on the characteristics of 
the 299 pregnancies is presented in table 1. 

The majority of mothers were 20-34 years old 

(62.2%), giving birth to the first child (52.1%), 
having inadequate antenatal attendance 

(64.2%), and delivered babies at term or 37-42 

weeks of gestation (95.3%). Only 4.7% were 

preterm deliveries. An average birth weight of 
babies was 3,064.5 grams. Overall cumulative 

incidence of LBW was 7.4%. There was a 

significant difference in the proportion of 
LBW by categories of gestational age at 

delivery. Mothers who delivered before 37 

gestational weeks had a greater proportion of 

LBW (28.6%) than those delivered at 37 
weeks and after (6.4%). Results from 

univariate analysis were presented in Table 2. 

The greatest crude RR was observed for the 
relationship between preterm delivery and 

LBW.  

Multivariate analysis showed that the 

mothers who had VDRL-seropositive had the 
largest risk of LBW babies (Adjusted RR = 

6.17, 95% CI = 1.16-32.87), followed by 

preterm delivery (Adjusted RR = 3.27, 95% CI 
= 1.20-8.97), and giving the fourth- or fifth-

born child (Adjusted RR = 3.01, 95% CI = 

1.15-7.89). 
 

DISCUSSION 
 

This study aimed to describe the 
incidence of LBW and identify its key 

predictive factors in Thai district hospital 

setting using clinical data from real routine 
antenatal care between 2014 and 2016. The 

incidence of LBW in this study is 7.4%, is 

similar to the 7% prevalence reported in 

Cambodia [18].  However, the incidence of 
LBW in this study is lower than the national 

figure of 9.4% in Thailand’s Multiple 

Indicators Cluster Survey in 2015-2016 [13]; 
and other local studies in Songkhla (9.8%) 

[19], Chiang Mai (9.2%) [20], and 

Chanthaburi (9.1%) [21]. The disparity in 
these incidences might be due to the difference 

in study populations and levels of hospitals.  

The present study showed that 

gestational age, and the fourth or fifth born 
child, and syphilis infection could significantly 

predict LBW. Babies born before gestational 

age of 37 weeks was 3.27 times more likely to 
have LBW compared to those born at 

gestational age of 37 weeks or later. Several 

studies showed a strong link between low 
gestational age and LBW which was logically 

expected since the preterm babies would have 

less time in utero to grow [21, 22, 23]. Risk of 

LBW in this study also significantly increased 
with the fourth or fifth birth order compared to 

the earlier order, which was similar to several 

previous studies showing that birth weight 
tended to decrease when the birth order 

increased [24, 25, 26]. In this study, mothers 

with VDRL-seropositive had 6.17 times the 

risk of LBW when compared with VDRL-
seronegative mothers. Syphilis is an infectious  
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Table 1 Characteristics of the study population by birth weight groups 

 

Characteristics Total  LBW  Normal  p-value 
 n (%)  n (%)  

 299       

Maternal age (years)        

  Overall Mean±SD   24.7±6.6   
  Mean±SD   24.3±7.4  24.8±6.5  0.7272 

  Min-Max    16-43  14-44   

  < 20   83 (27.7)    8 (9.7)    75 (90.3)   

  20-34 186 (62.2)  12 (6.5)  174 (93.5)   

  ≥ 35    30 (10.1)    2 (6.7)    28 (93.3)   

Rh blood groups (n = 118)        

  Rh positive 117 (99.1)    9 (7.7)  108 (92.3)   

  Rh negative   1 (0.9)    0 (0.0)      1 (100.0)   

Hematocrit level (%) (n = 296)        

  Overall Mean±SD   34.8±3.4   

  Mean±SD   34.4±3.7  34.8±3.4  0.5282 

  Min-Max    27-40  24-44   
  < 33   77 (26.1)      8 (10.4)    69 (89.6)  0.3111 

  ≥ 33 219 (73.9)  14 (6.4)  205 (93.6)   

HIV screening (n = 298)        

  Negative 296 (99.3)  22 (7.5)  274 (92.5)  1.0001 

  Positive   2 (0.7)    0 (0.0)      2 (100.0)   

VDRL screening (n = 298)        

  Negative 295 (98.9)  21 (7.2)  274 (92.8)  0.2061 

  Positive   3 (1.1)      1 (33.3)      2 (66.7)   

Hepatitis B screening (n = 298)        

  Negative 296 (99.3)  22 (7.5)  274 (92.5)  1.0001 

  Positive   2 (0.7)    0 (0.0)      2 (100.0)   
Birth order        

  Overall Median (IQR)   1 (1)   

  Median (IQR)   1.5 (2)  1 (1)  0.4583 

  Min-Max    1-5  1-5   

  1st child 156 (52.1)  11 (7.1)  145 (92.9)  0.0671 

  2nd child   86 (28.7)    5 (5.9)    81 (94.1)   

  3rd child   35 (11.7)    1 (2.9)    34 (97.1)   

  4th child 18 (6.1)      4 (22.3)    14 (77.7)   

  5th child   4 (1.4)      1 (25.0)      3 (75.0)   

Gestational age (weeks)        

  Overall Mean±SD   38.8±1.4   

  Mean±SD   37.5±2.1  38.9±1.3  < 0.0012* 
  Min-Max    31-40  34-42   

  < 37 14 (4.7)      4 (28.6)    10 (71.4)  0.0141* 

  ≥ 37 285 (95.3)  18 (6.4)  267 (93.6)   

ANC completed        

  No 192 (64.2)  14 (7.3)  178 (92.7)  1.0001 

  Yes 107 (35.8)    8 (7.5)    99 (92.5)   

Dental caries (teeth) (n = 167)        

  Overall Median (IQR)   0 (2)   

  Median (IQR)   1.5 (2)  0 (2)  0.1913 

  Min-Max    0-5  0-11   

  0   84 (50.3)    3 (3.6)    81 (96.4)  0.2431 
  1-3   67 (40.1)    5 (7.5)    62 (92.5)   

  ≥ 4 16 (9.6)      2 (12.5)    14 (87.5)   

Extraction need (n = 167)        

  No 127 (76.0)    8 (6.3)  119 (93.7)  1.0001 

  Yes   40 (24.0)    2 (5.0)    38 (95.0)   

Caries status (n = 167)        
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Characteristics Total  LBW  Normal  p-value 
 n (%)  n (%)  

  Caries free   84 (50.3)    3 (3.6)    81 (96.4)  0.2151 

  Caries without extraction need   43 (25.7)      5 (11.7)    38 (88.3)   

  Caries with extraction need   40 (24.0)    2 (5.0)    38 (95.0)   

 

LBW, low birth weight; Rh, Rhesus; HIV, Human immunodeficiency virus; VDRL, Venereal Disease 
Research Laboratory test; ANC, Antenatal care; SD, Standard deviation; Min, minimum; Max, 

maximum; IQR, Interquartile range. 
1Exact probability test. 
2Independent sample t-test. 
3Two-sample Wilcoxon rank-sum test. 

*Statistically significant (p-value <0.05). 

 
Table 2 Univariate and multivariate analyses of factors predicting LBW 

 

Factors Total LBW Univariate analysis Multivariate analysis 
n (%) RR1 95% CI p-value RR2 95% CI p-value 

 299 70       

Maternal age (years)         

  20-34   83 (27.7) 12 (6.5)   1.00  Reference     

  < 20 186 (62.2) 8 (9.7) 1.49 0.63, 3.52 0.358    

  ≥ 35    30 (10.1)   2 (6.7) 1.03 0.24, 4.39 0.965    
Anemia (n = 296)         

  No   77 (26.1)   77 (26.1) 1.00  Reference     

  Yes 219 (73.9) 219 (73.9) 1.63 0.71, 3.72 0.251    

VDRL screening (n = 298)        

  Negative 295 (98.9) 21 (7.2) 1.00  Reference  1.00  Reference  

  Positive   3 (1.1)     1 (33.3) 4.68 0.90, 24.44 0.067 6.17 1.16, 32.87 0.033* 

Birth order         

  1-3  277 (92.6) 17 (6.1) 1.00  Reference  1.00  Reference  

  ≥ 4   22 (7.4)   5 (22.7) 3.70 1.51, 9.09 0.004* 3.01 1.15, 7.89 0.025* 

Preterm delivery          

  No 14 (4.7)     4 (28.6) 1.00  Reference  1.00  Reference  
  Yes 285 (95.3) 18 (6.4) 4.52 1.76, 11.60 0.002* 3.27 1.20, 8.97 0.021* 

ANC completed         

  Yes 192 (64.2) 14 (7.3) 1.00  Reference     

  No 107 (35.8)   8 (7.5) 0.98 0.42, 2.25 0.953    

Dental caries (n = 167)         

  0   84 (50.3)   3 (3.6) 1.00  Reference     

  1-3   67 (40.1)   5 (7.5) 2.09 0.52, 8.43 0.300    

  ≥ 4 16 (9.6)     2 (12.5) 3.50 0.63, 19.30 0.150    

Extraction need (n = 167)        

  No 127 (76.0) 127 (76.0) 1.00  Reference     

  Yes   40 (24.0)   40 (24.0) 0.79 0.18, 3.59 0.764    

Caries status (n = 167)         
  Caries free   84 (50.3)   3 (3.6) 1.00  Reference     

  Caries without extraction    43 (25.7)     5 (11.7) 3.26 0.82, 12.99 0.094    

  Caries with extraction    40 (24.0)   2 (5.0) 1.40 0.24, 8.05 0.706    

RR, risk ratio; CI, confidence interval; VDRL, Venereal Disease Research Laboratory test; ANC, Antenatal care. 
1Crude RR estimated by generalized linear model.  
2Adjusted RR estimated by generalized linear model. 

*Statistically significant (p-value <0.05). 

disease that can be transmitted across the 

placenta and cause infection in the fetuses 

[27]. Pregnant women infected with syphilis 

had a 4.6 times greater risk of HIV coinfection 

and might receive inadequate treatment that 

may also lead to intrauterine growth 
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restriction/ retardation (IUGR) of the fetuses 

[27, 28, 29]. However, a study conducted in 
Southern Thailand did not show an association 

between the VDRL-positive and LBW [30]. 

Although VDRL-seropositive was found to be 

the largest risk associated with LBW in this 
study, the result should be interpreted with 

caution, as the proportion of mothers who had 

VDRL-seropositive in this study were very 
small. Random error concerning the estimation 

of the parameter was likely to occur and might 

affect this finding. Further study with a larger 
sample size is needed to confirm this finding 

and can additionally focus on mothers with 

multiple pregnancies and stillbirth, which were 

not included in the study. Study in other 
potential predictors that may affect LBW is 

also recommended such as marital status, 

education,  gestational hypertension, 
genitourinary tract infection, prior abortion, 

height, pregnancy weight, gravidity, parity, 

sex of the baby, smoking, alcohol, first 

antenatal care visit, number of antenatal care 
visits, and quality of antenatal care, etc [16]. 

 
CONCLUSIONS 
 

The incidence of LBW observed in 

this study was 7.4%. Mothers who had blood 
VDRL positive, preterm delivery, and gave 

birth four or five times before increased the 

risk of delivery LBW babies. This result will 

help to do risk classification of mothers and to 
explore those at risk for LBW. Subsequently, 

these women can be referred during early 

pregnancy to an institution which is equipped 
with facilities for disposition of high-risk 

women and LBW babies. 
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