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ABSTRACT

Introduction: Adverse pregnancy outcomes have been linked to insufficient gestational weight gain (GWG) and poor 
pre-pregnancy maternal nutritional status. This study investigates the relationship of pre-pregnancy body mass index 
(BMI) and GWG during and its impact on anthropometric measurements of newborns in Indonesia. Materials and 
methods: This was a cross-sectional study enrolled 60 pairs of postpartum mothers and infants in the South Aceh Re-
gency. A structured questionnaire created to gather data on subject’s characteristics, anthropometric measurements, 
and obstetric history. We recruited postpartum women who owned a child and mother book (KIA Book). Statistical 
analyses were conducted to assess the anthropometry outcomes of newborns based on varied pre-pregnancy body 
mass index and gestational weight gain status. Results: The study found that pre-pregnancy underweight mothers 
accounted for 8.3% of the total, while those with overweight or obese status were significantly higher at 23.4%. 
The average GWG throughout pregnancy was 12.5±8.16 kg, and over half of mothers (61.7%) gained an inade-
quate amount of weight. The pre-pregnancy BMI was found to have a negative association with the GWG status 
(p=0.008 and r= -0.251) and anthropometry outcomes, including birth weight, birth length, and head circumference 
(p<0.001). Conclusion: The pre-pregnancy BMI significantly influences the weight gain during pregnancy and the 
anthropometry of newborns. Thus, it is crucial for pregnant women to recognize the significance of upholding a 
well-balanced and nourishing diet in order to promote a healthy pregnancy.
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INTRODUCTION

The World Health Organization (WHO) reports that 
the prevalence of anemia and Global pregnancies 
experience 35-75% chronic energy deficiency (CED), 
with the third trimester showing a higher rate compared 
to the first and second trimesters (1). CED in developing 
countries such as Bangladesh, India, Indonesia, 
Myanmar, Nepal, Sri Lanka and Thailand is 15-47% 
(2–4). As for the countries with the highest incidence 
of anemia and chronic energy deficiency, Bangladesh is 
47%, India is 35.5% prevalent and the lowest is Thailand 
with 15-25% prevalence (5).

The maternal mortality rate is 305 deaths for every 
100,000 live births (6). According to Indonesia Basic 
Health Research (Riskesdas) 2018, 48.9% of pregnant 
women in Indonesia have anemia and 17.3% have CED 
status (7). Pregnant women in Indonesia consumed 

varying amounts of protein on average (42–106 g; 46.7–
118% RDA), while the intake of micronutrients (vitamin 
D, vitamin E, water-soluble vitamins, calcium, and iron) 
of pregnant women were below the recommendations 
(8). Prevalence of pregnant mothers suffering from 
Coronavirus disease (Covid-19) in the province of Aceh 
in 2018 was 8.7%. The prevalence of pregnant mothers 
who suffer from Covid-19 in the southern district of 
Aceh was 9.7% in 2018 (9).

The total weight gain during pregnancy ranges from 10-
15 kg, i.e. 1 kg in the first trimester and the rest is starting 
from the second to third trimester with average weight 
gain is 0.3-0.7 kg/week (10,11). Recent studies showed 
that for every 1 kg gain in weight gain, the birth weight 
will increase 16.7-22.6 grams (12). Studies have shown 
that pre-pregnancy BMI is the most influential factor in 
the birth weight (RR=3.8), meaning that mothers with 
weight gain during pregnancy less than 9.1 kg are at an 
elevated risk of delivering a baby with a low birth weight 
(<3.000 g) compared to mothers who have weight gain 
over 9.1 kg (13).

Five programs have already been made by the Health 
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Ministry of South Aceh District, including strengthening 
the reference system with manuals for reference of 
pregnancy, childbirth and newborns, improving public 
understanding of the health of mothers and children 
through the use of Mother and Child Health Book 
(KIA) books and improving the quality of the services 
of pregnant mothers with an integrated Antenatal Care 
(ANC). In addition to these programs, according to the 
recommendations of the perinatal maternal audit results 
in South Aceh district, the role of the community, cross-
sector and stakeholder in programs to reduce maternal 
mortality in the South Aceh District should be enhanced. 
However, programs to keep low the incidence of 
pregnant mothers with malnutrition continue to be 
carried out with providing supplementary food (PMT) 
to pregnant women in South Aceh district, nutritional 
counselling to pregnant mothers, and prospective brides 
(14). The aim of this study is to identify the relationship 
between the pre-pregnancy body mass index and the 
weight gain of pregnant mothers and the anthropometry 
of newborn in Bahagia City district of South Aceh.

MATERIALS AND METHODS 

Study design
The study being referred to is an observational cross-
sectional study as known as “the Maternal Health and 
Lifestyle (MaLife Study)”. MaLife Study data collection 
occurred when its post-delivery and 60 post-partum 
mothers and their newborns was recruited in Aceh Selatan 
Regency, Indonesia, from maternity clinics in the Bukit 
Gadeng Public Health Centre. This ethical clearance of 
the study approved by the Alma Ata University Ethics 
Commission (KE/AA/X/10313/EC/2020). The study’s 
purpose and methods were explained to the participants. 
All respondents had accessed to the information sheet 
and signed the consent form.

Data collection
This study employs purposive sampling techniques for 
sampling. The inclusion criteria were as follows: (a) 
mothers who examined her pregnancy in the district 
of Bahagia City District of South Aceh; (b) mothers 
who has a KIA book; (c) mothers who is willing to be a 
study’s subject; (d) mothers who has given birth at the 
time of data collection for the last three months. While 
the exclusion criteria of the subjects were (a) mothers 
with pregnancy complications (premature, miscarriage, 
baby born dead/born dead); (b) mother who have a 
twin foetus; (c) non-found and contacted mothers for 
interviews.

The research instrument used is a questionnaire that is 
transformed into an e-question using the Google Forms 
application. The questionary tool is divided into three 
parts namely: 1) a data quiz which covers the subject’s 
characteristics which includes: the mother's and 
husband’s age, parity, gestational age, ANC, and income 
level; 2) the gestational weight gain (GWG) using their 

weight gain per week compared to the pre-pregnancy 
BMI recommendations of the Institute of Medicine (12); 
3) the anthropometry of mothers and newborn babies 
data obtained by the secondary data from the KIA 
book. The secondary data of this study collected by the 
registered nurses from cohort data in the Bukit Gadeng 
Public Health Centre.

Statistical analysis
The analysis aimed to describe the frequency distribution 
of both independent and dependent variables in the 
study. Independent variable frequency distribution is 
the pre-pregnancy body mass index (BMI). Dependent 
variables are the distribution of frequencies of GWG 
and the anthropometry of newborn babies including 
birth weight, length and head circumference. Univariate 
analysis uses a percentage formula that is harmonized 
in the form of frequencies and percentages. The two 
bivariate analyses were used to identify the association 
between the pre-pregnancy body mass index and the 
weight gain of the pregnant woman in both numerical 
and categorical data. The study used pearson correlation 
to find the correlation status between pre-pregnancy BMI 
and GWG. The association between the pre-pregnancy 
BMI status and the GWG status on the anthropometry 
results of the newborn was examined using the chi 
square test. All statistical analyses were performed 
using SPSS version 23 (IBM, Chicago, IL, USA). Results 
were considered statistically significant at 5 % level of 
significance. 

RESULTS 

Characteristic Data
The characteristics in this study include the characteristics 
of mothers such as age, parity, gestational ae, ANC 
times, body weight and height data, Hb level and family 
income. An overview of the respondents' characteristics 
can be shown in the following Table I.

Table I: Subject’s Characteristics

Mean ± SD Median (IQR)

Age, year 28.43±4.83

Husband’s age, year 30.88±4.75

Income, million (IDR) 2.00 (1.40-3.20)

Parity 2.53±1.17

Gestational age, week 38.38±1.65

HB level trimester 1, g/dl 11.94±1.08

HB level trimester 2, g/dl 11.70±1.09

HB level trimester 3, g/dl 12.06±0.94

ANC, times 6.55±1.68

Height, cm 153.71±6.26

Pre-pregnancy body weight, kg 51.80±8.01

Body weight trimester 1, kg 57.71±9.06

Body weight trimester 2, kg 61.65±9.78

Body weight trimester 3, kg 64.34±10.66
SD, standard deviation; HB, hemoglobin; Kg, kilogram; ANC, antenatal care; Cm, centime-
ter; IQR, interquartile ratio.

The median (IQR) family income was 2.00 (1.40-3.20) 
million, the average number of children 2.53±1.17, 
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the average age of pregnancy at birth 38.38±1.65, the 
average Hb trimester 1 rate was 11.94 1.08, the average 
Hb trimester 2 was 11.79±1.09, the average Hb trimester 
3 rate was 12.06±0.94, the average ANC rate was 
6.55±1.68, the mean mother's height was 153.71±6.26, 
the average trimester 1 body weight was 57.71±9.06, 
the mean trimester 2’s body weight was 61.65±9.78 and 
the mean trimester 3 weight was 64.33±10.66.

Pre-pregnancy Body Mass Index (BMI) Status
The pre-pregnancy BMI is determined by comparing 
the height and weight of the pregnant woman before 
pregnancy. The pre-pregnancy BMI of pregnant mothers 
can be shown in the following Table II. It can be found 
that the majority of respondents had a normal body mass 
index before pregnancy of 41 people (68.3%).

The association of Pre-pregnancy BMI with Gestational 
Weight Gain status
Table V shows that the highest number of respondents 
are mothers with normal pre-pregnancy BMI, but 
they had inadequate gestational weight gain during 
pregnancy (65.7%). The lowest number is the mother 
with underweight nutritional status and inadequate 
weight gain (20%). After tested a pearson Chi Square 
analysis, there was significant association between the 
pre-pregnancy BMI with the gestational weight gain of 
the mothers during pregnancies (p=0.001).

Table II: Pre-pregnancy Body Mass Index Status (N=60)

n %

Pre-pregnancy Body Mass Index, kg/m2 (mean ± SD) 21.88 ± 2.67

Underweight 5 8.3

Normal 41 68.3

Overweight 7 11.7

Obese 7 11.7
SD, standard deviation.

Gestational Weight Gain Status
Based on Table III, it is known that the mean BMI of 
respondents was 21.88±2.67 kg/ m2. The average weight 
gain was 12.53±8.16 kg. The average body length at 
birth was 49.68±1.66 cm. The mean birth weight was 
2,720±576.61 grams. The majority of respondents had 
less weight gain during pregnancy, 37 (61.7%) and the 
least weight gain in pregnancies was 8 (13.3%).

Table III: Status of Gestational Weight Gain during Pregnan-
cy and Newborn Anthropometry

Mean SD

Weight gain, Kg 12.53 8.16

Birth length, Cm 49.68 1.66

Birth weight, g 2,720 576.61

Head circumference, Cm 33.67 0.99

Weight gain status n %

Inadequate 37 61.7

Adequate 8 13.3

Excessive 15 25.0

Newborn Anthropometry Outcomes
Based on Table IV, the majority of respondents had 
babies with normal birth height of 40 persons (66.7%), 
Low birth weight status found out in 32 (53.3%) and 
normal head circumference of 32 babies (53. 3%). 

Table IV: Newborn Anthropometry Outcome Status (N=60)

n %

Birth length

a. Short (<48 cm) 28 46.7

b. Normal (≥48 cm) 32 53.3

Birth weight

a. Low birth weight (<2,500 g) 32 53.3

b. Normal (≥2,500 g) 28 46.7

Head circumference

a. Small (<35 cm) 28 46.7

b. Normal (≥35 cm) 32 53.3

Table V:  The association of Pre-pregnancy Body Mass Index 
with Gestational Weight Gain status (N=60)

Gestational 
Weight Gain 

Status

Pre-pregnancy Body Mass Index

P 
value

Under-
weight 
(n=5)

Normal 
(n=41)

Over-
weight 
(n=7)

Obese 
(n=7)

n % n % n % n %

Inadequate 1 20.0 27 65.9 2 28.6 7 100.0

0.001Adequate 0 0.0 8 19.5 0 0.0 0 0.0

Excessive 4 80.0 6 14.6 5 71.4 0 0.0

Variables
Pre-pregnancy Body Mass Index

Pearson Correlation Test (r) P value

Gestational 
Weight Gain,kg

-0.251 0.008

The result of the product moment pearson correlation 
test showed that there was an association between pre-
pregnancy BMI and weight gain (p=0.008). The direction 
of the relationship between the mother's pre-pregnancy 
BMI, and the woman's weight gain during pregnancy, 
has a weak power and opposite force (r = -0.251). This 
means that the higher the pre-pregnancy BMI of the 
mother, the lower the GWG of the pregnant women.

The association of Pre-pregnancy BMI status with 
Newborn Anthropometry Outcomes
Table VI shows that the highest number of respondents 
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are mothers with pre-pregnancy BMI who have given 
birth to babies with normal birth length (65.9%). The 
lowest number is the mother with thin BMI who gave 
birth to a baby with short birth length (20%). There is 
a correlation between the pre-pregnancy BMI and the 
newborn birth length (p<0.001). All mothers had normal 
nutritional status who gave birth to babies with a normal 
birth weight (78.0%). An association found between the 
pre-pregnancy BMI and the birth weight (p<0.001). Most 
of the respondents were mothers with normal nutritional 
status who gave birth to a baby with a small head 
circumference (53.7%). The most of those respondents 
are mothers who had an overweight nutritional status 
and had a small head circumference (85.7%). There 
was an association between pre-pregnancy BMI and 
newborn’s head circumference status (p=0.001).

in the womb. However, the presence of vitamins has 
not significantly affected the growth and development of 
anthropometric newborn babies (18–20). The nutritional 
status of the mother before and during pregnancy will 
affect the weight and growth of the pregnant woman. 
Respondents with good nutritional status, allowing 
respondents to have an ideal weight during pregnancy 
and normal weight gain (21). The maternal nutritional 
status during pregnancy directly impacts the nutritional 
condition of the fetus. The nutritional requirements of the 
fetus are related to the attention of the nutritional intake 
of adequate foods to ensure that the fetal development 
is growing optimally (22).

The normal nutritional status of the respondent may be 
due to the age of a respondent who is still young. In 
addition, the age of the respondents at the time of the 
study is the ideal age for pregnancy and childbirth, which 
is between 20-35 years. Age is a factor that is directly 
related to a person's BMI. With aging, individuals often 
experience a decrease in muscle mass and an increase in 
body fat accumulation. Consequently, pregnant women 
may have a lower metabolic rate, leading to decreased 
calorie requirements (23). Additionally, respondents in 
this study exhibited a lean BMI, indicating a lower-than-
normal BMI and poor nutritional status. Poor maternal 
nutritional status, both before and during pregnancy will 
lead to low birth weight, impaired fetal brain growth, 
anemia in newborn babies, infected newborns, and 
abortions (24). Women with low nutritional status have 
a negative effect on the outcome of pregnancy, usually 
low birth weight or premature birth, whereas women 
with over-nutrition status or obesity are said to have a 
high risk for pregnancies such as miscarriage, surgical 
delivery, preeclampsia, thromboembolism, perinatal 
death and macrosomia (25).

Gestational Weight Gain (GWG) Status
This study revealed that a significant proportion 
of participants experienced below-average weight 
gain throughout gestation, specifically less than 7 
kg. This study is not consistent with the Nurhayati et 
al, which states that most respondents, 44 people 
(62%) experienced weight gain as recommended 
(13). Inadequate gestational weight gain can affect 
the foetal growth and development of the embryo or 
the conceived offspring. This because weight gain 
shows sufficient nutritional needs of pregnant mothers 
for growth and development of mother and baby. 
Inadequate weight gain indicates that respondents suffer 
from nutritional deficiencies during pregnancy so that 
weight gain during pregnant is not consistent with their 
pregnancies (26). Assessing pre-pregnancy body weight 
is crucial for maternal and foetal health. In cases where 
the pregnant woman is overweight prior to pregnancy, 
the recommended weight gain should be moderated to 
mitigate the risk of complications such as gestational 

Table VI: The association of Pre-pregnancy Body Mass Index 
status with Newborn Anthropometry Outcomes (N=60)

Newborn Anthro-
pometry Outcomes 

Pre-pregnancy Body Mass Index P value

Under-
weight 
(n=5)

Nor-
mal 
(n=41)

Over-
weight 
(n=7)

Obese 
(n=7)

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

Birth length <0.001

a.Short (<48 cm) 1 
(20.0)

27 
(65.9)

0 (0.0) 0 (0.0)

b.Normal (≥48 cm) 4 
(80.0)

14 
(34.1)

7 
(100.0)

7 
(100.0)

Birth weight <0.001

a.Low birth weight 
(<2,500 g)

0 (0.0) 32 
(78.0)

0 (0.0) 0 (0.0)

b.Normal (≥2,500 g) 5 
(100.0)

9 
(22.0)

7 
(100.0)

7 
(100.0)

Head circumference 0.001

a.Small (<35 cm) 0 (0.0) 22 
(53.7)

6 
(85.7)

0 (0.0)

b.Normal (≥35 cm) 5 
(100.0)

19 
(46.3)

1 
(14.3)

7 
(100.0)

DISCUSSION

Pre-pregnancy BMI Status
This study has shown that the majority of respondents 
are in the normal category. The BMI reflects a person's 
nutritional status, including the pregnant mother. A 
normal BMI suggests  that the individual’s nutritional 
status is optimal, meeting the necessary requirements 
for a healthy pregnancy (15). Previous research reported 
that the BMI of pregnant mothers in early pregnancy 
typically falls within the normal range, with an average 
value of 23.89 kg/m2 (16). Also, the nutritional status 
of the mother before pregnancy has a relationship with 
external pregnancies associated with the newborn 
anthropometry (17).

Adequate nutrition before and during pregnancy is 
inseparable from the fulfilment of vitamin D requirements 
that play an important role in the formation of fetal bones 
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diabetes or preeclampsia (27).

The Relationship Between the Pre-Pregnancy BMI And 
GWG
The average total weight gain of pregnant women ranges 
from 10 to 15 kg, i.e. 1 kg in the first trimester and the 
rest in the second and third trimesters. During the second 
and third trimesters, the average weight gain ranges from 
0.3 to 0.7 kg per week, resulting in an increase in birth 
weight of 16.7 to 22.6 g for every 1 kg gained (12). 
Another study showed that pre-pregnancy BMI was the 
most influential factor in the birth weight of the baby 
(RR=3.8), it means that mothers who had weight gain 
during pregnancy less than 9.1 kg were at higher risk 
of giving birth to a baby with a birth weight <3.000 g 
compared to mothers with a weight gain of more than 
9.1 kg. Low birth weight condition is an important 
intergenerational problem as it affects the quality of 
health throughout human life. Pre-pregnancy BMI serves 
as a reference for assessing the mother's nutritional 
status prior to pregnancy and helps determine the 
appropriate weight gain during pregnancy. Weight gain 
during pregnancy is an indicator of mother's nutritional 
status (13).

The absence of a relationship between pre-pregnancy 
BMI and weight gain during pregnancy may be due to a 
diet during pregnancy. Adequate nutritional intake will 
provide weight gain that matches the age of pregnancy. 
Mother's food intake can enter the womb through 
the central cord connected to the mother's body. The 
adequacy of fetal nutritional requirements is related to 
the attention of nutritional intake from adequate foods 
to ensure optimal fetal flowering. The mother's health 
status during pregnancy significantly impacts fetal 
growth (29).

The Relationship Between the Pre-Pregnancy BMI And 
Newborn Anthropometry Outcomes
Anthropometry is a measurement of the human body 
which can be used as an indicator of the nutritional 
status of pregnant women and newborn babies. 
Anthropometry of newborn babies is a measurement of 
body length, weight and head circumference after the 
baby is born. Newborn anthropometry describes the 
mother's nutritional adequacy during pregnancy and 
fetal growth and development (30). This study's findings 
align with research by Jayanthi et al., which found an 
association between the mother's body mass index and 
newborn length (r=0.333, p=0.019) (31).

One factor that affects fetal growth is nutritional 
problems in pregnant mothers associated with maternal 
pre-pregnancy body mass index. This is an important 
factor in preventing complications in the mother or fetus. 
Monitoring pre-pregnancy body mass index and weight 
gain during pregnancy can help prevent complications 
during both pregnancy and the perinatal period (32). 
Meanwhile, the mother's pre-pregnancy BMI affects 

the anthropometry of the baby which covers the length, 
weight of the newborn and circumference of the head. 
The pre-pregnancy body mass index status affects 
the nutritional status of the fetus (10). The nutritional 
requirements of the fetus are related to the attention of 
the nutritional intake of adequate foods to ensure that 
the fetal development is growing optimally (33). 

CONCLUSION

The body mass index before pregnancy has an impact 
on the amount of weight gained during pregnancy and 
the physical measurements of the newborn. Thus, it is 
crucial for pregnant women to recognise the significance 
of upholding a well-rounded and nourishing diet in order 
to promote a healthy pregnancy. Additional research 
with a bigger sample size is required to validate these 
findings.
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