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ABSTRACT

Introduction: The prevalence of low birth weight and height birth weight are increasing. Birth
weight can affect health conditions in adulthood. Maternal characteristics such as maternal age
during pregnancy, maternal pre-pregnancy Body Mass Index (BMI), gestational age, MUAC, and
serum zinc levels may affect birth weight. Therefore, this research aimed to analyze the
correlation of maternal age during pregnancy, maternal pre-pregnancy BMI, gestational age,
MUAC, and serum zinc levels with birth weight.

Methods: A total of 65 mothers from 6 public health clinics in Sukoharjo Regency was involved
in this observational research determined by quota-sampling method. The data of BMI, maternal
age during pregnancy, gestational age, and MUAC were obtained through MCH books. The data
of serum zinc levels were obtained from taking blood in the morning when the mothers were not
fasting. Data analyses used r Pearson's test, rank Spearman's test, and multiple linear regression
with p<0.05.

Results: A total 18.5% neonatal had low birth weight with mean of neonatal birth weight was
2935.40+354.66 gram. Maternal pre-pregnancy body mass index (r=0.271) and maternal age
during pregnancy (r=0.536) were significantly correlated with birthweight (p<0.05). Gestational
age, MUAC, and serum zinc levels did not correlate to birth weight significantly. Maternal age
during pregnancy was the most correlating factor with the birth weight.

Conclusion: Body mass index and maternal age during pregnancy were correlated with birth
weight. Maternal age during pregnancy is the predictor of birth weight.

Keywords: birth weight; body mass index; maternal age; gestational age; MUAC; serum zinc
levels
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Maternal Characteristics and Serum Zinc Levels with Birth
Weight
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ABSTRACT

Background: The prevalence of low birth weight and height birth weight are increasing.
Birth weight can affect health conditions in adulthood. Maternal characteristics such as
maternal age during pregnancy, maternal pre-pregnancy Body Mass Index (BMI),
gestational age, MUAC, and serum zinc levels may affect birth weight. Therefore, this
research aimed to analyzed the correlation of maternal age during pregnancy, maternal
pre-pregnancy BMI, gestational age, MUAC, and serum zinc levels with birth weight.
Methods: A total of 65 mothers from 6 public health clinics in Sukoharjo Regency was
involved in this observational research determined by quota-sampling method. The data
of BMI, maternal age during pregnancy, gestational age, and MUAC were obtained
through MCH books. The data of serum zinc levels were obtained from taking blood in
the morning when the mothers were not fasting. Data analyses used r Pearson's test, rank
Spearman's test, and multiple linear regression with p < 0.05. Results: A total 18.5%
neonatal had low birth weight with mean of neonatal birth weight was 2935.40+354.66
gram. Maternal pre-pregnancy body mass index (r = 0.271) and maternal age during
pregnancy (r = 0.536) were significant correlated with birthweight (p < 0.05). Gestational
age, MUAC, and serum zinc levels were not significantly correlate with birth weight.
Maternal age during pregnancy is the factor most correlate with the birth weight.
Conclusions: Body mass index and maternal age during pregnancy were correlated with
birth weight. Maternal age during pregnancy is the predictor of birth weight.

Keywords: Birth weight, body mass index, maternal age, gestational age, MUAC, serum
zinc levels
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A. INTRODUCTION

' Tihe pfevalence of Low Birth Weight (LBW) and macrosomi is still
quite hlgh in the world, especially in developing countries. The prevalence of
LBW reaches 95.6% in developing countries from 20% of the LBW
in&;idenée in worldwide (1.2). Approximately 10.2% of LBW incidence was
foﬁnd in Indonesia (2.3). It was found that the incidence of LBW in
SUkohaﬁo Regency in Central Java reached 12.53% and also increased from
476 to 486 infants from 2014 to 2015 (3). In addition, the prevalence of
macrosomi in developing countries also reaches 20%. This prevalence has
also increased from 15% to 25% in the last two to three decades (4) and
HBW incidence in Indonesia reached 4.8% (5).

Birth fveight can affect the health condition of the mother and infant in
the future (6). Low birth weight can increase 20 times the risk of non-
cdmmuhipalple diseases (diabetes and CVD) (1), autism spectrum disorder
(ASD) i('7'), and death (2). Beside that, HBW can also increase the risk of
chiildbixfth with Sectio Caesarian (SC) to the mother (6). In addition, HBW
ca# also increase the long-term risk in the infant such as overweight and
obesity (8). | _

. There are several factors that influence birth weight such as maternal
age du;;iﬁg ﬁregnancy, maternal pre-pregnancy BMI, gestational age, Mid-
Upper Arm Circumference (MUAC), and maternal serum zinc levels. Pre-
pregnapcy,‘r:rzlatgmal body mass index in underweight category can increase
the risk of LBW (9, 10). However, greater maternal pre-pregnancy BMI is in
line w1th the increased risk of HBW incidence (p < 0.001) (9). Maternal age |
also af‘fécts: the neonatal birth weight. The research conducted in Nepal
showedf that maternal less than 20 years old had two-times increased risk of
deliveri;ng neonafal low birth weight (11). These research support the

previous research in New South Wales which has found that maternal age less



than 20 -years old was the single factor of neonatal low birth weight (12). .

;HQwev(;:r, the research conducted in the United States of America showed that

maternél ‘age was not significantly correlated with low birth weight (13). .

Gestatiénal age is also correlated with birth weight. Gestational age of less
than 37 weeks can increase 27.3% the risk of neonatal LBW (14). The
subsequent factor of low maternal MUAC also consistently increases the risk
of delivering LBW infants by 1.5 to 8.1 (15). Micro-nutrient deficiency can
also affect the birth weight, one of which is zinc deficiency. Approximately
82% of maternal in the world had zinc deficiency (16). Maternal zinc
deficiency may increase the risk of LBW (p < 0.001) (16). However, research
on seru;m‘ zinc levels in Indonesia is still rare. Therefore, this research aimed
to anal);i§é the risk of maternal age, BMI, gestational age, MUAC, and serum
zinc leyels in birth weight.
. METHODS

| Tlus research was conducted at 6 public health clinics in Sukoharjo
Regenc;:y from February to April 2018 with quota-sampling technique. This
research was an observational analytic with cross-sectional design. Research
squect§ wefe the mothers who gave birth to 48-hour postpartum, were single
prcgnaﬁt, résided and settled in the research area, had a Mother and Child
Hgalth‘;(MCH) book, performed ANC (Antenatal Care) during the first
trimestér, and were willing to perform blood serum zinc test.

| | B:ody mass index was obtained from the ratio of body weight (kg) and
height of (m) sqharcd. The data of maternal age during pregnancy, gestational
aéé, andMUAC were obtained through MCH books. Blood serum zinc levels
were legaingd_ from taking blood in the morning when the mothers were not
fasting (17)

‘ | 'fhc maternal-age data were analysed uéing r Pearson's test because of
the nog:rnal aistgibution, whereas the data of BMI, blood serum zinc levels,

gégtatiqnal age, and MUAC were analysed using rank Spearman's test



becaus§ of the abnormal distribution with p < 0.05. Multiple linear regression
was pei‘?formed on the variables having p < 0.25 in bivariate test results.
. RESULTS .

Table 1 showed the basic characteristics of the research subjects. The
mean bu'th weight was 2935.40 + 354.66 grams with 18.5% of the neonatal
were born with low birth weight. Maternal pre-pregnancy body mass index
mean was 21.46 & 3.94 kg/m2, but the BMI of 17 kg/m2 was still found in
maternél. It was found that the mean of gestational age was 38.07 2.61
weeks, and the mean of MUAC was 25.00 + 2.63 cm. The mean of serum
zinc levels was 43.20 + 16.38 umol/L.

T;able,l. Basic Characteristics of the Research Subjects

. Variables 5—’“‘%2’—"3'— Min. Max.  SD*Mean

Birth Welght (2 2300 3600  2935,40+354,66
-LBW 12 185

- Normal ' ' 53 81.5

Maternal Age (years) 17 47 28,8016,98
Pre-Pregnancy BMI 143 333  21,4613,94
Gestatlonal Age (weeks) 28 41 38,0712,61
MUAC (cm) 20 32 25,0012,63

Serum: Zinc Levels 22 159 432011638

The analys1s results among variables can be seen in Table 2. The r
Pearson s test was used to determine the correlated of maternal age and birth
weight ‘while the rank Spearman's test was used to analyse pre-pregnancy
BMI, gestatlonal age, MUAC, and maternal serum zinc levels, and birth
weaght | The maternal age during pregnancy and pre-pregnancy BMI were
51gn1ﬁcant1y correlated with birth weight (p < 0.05). However, gestational
age, MUAC and serum zinc levels did not indicate significant results (p >
0.05). J—Iow,ev,e;r: the five variables had a positive correlation with birth
weight. The maternal age during pregnancy was found to be positively
correlated with birth weight with r = 0.536. This means that the higher of
matema}l age during pregnancy is, the greater the birth weight will be.

b



Méterrf;ﬁi body mass index during pregnancy was also positively associated
with biﬁh Wcight with r = 0.271. It means that the higher of maternal pre-
prégnanjcy BMl is, thé greater of birth weight will be. The positive correlation
‘wa:s alsfoj seén in the correlation of gestational age, MUAC, and serum zinc
1e§1els With birth weight (r =0.19, r = 0.208, and r = 0.234, respectively). This
means that the higher the gestational age, MUAC, and serum zinc level are,
the greater of birth weight will be.

"Table 2. The Correlation of Maternal Characteristics and Serum Zinc

Levels and Birth Weight
' Variables Birth Weight
—_— I 2
Maternal age during pregnancy 0.536 0,000
: Pre-pregnancy BMI 0.271 0,029
.- Serum zinc levels 0.19 0,13
Gestational age 0.208 0,096°
: MUAC 0.234 0,060°

“’r Pearson's test, "rank Spearman'’s test

Based-on the correlation analysis, all variables had p < 0.25. Therefore,
the variables were further analysed using multiple linear regression to find
out thé predictor variable for birth weight. The results showed that the
matemél age during pregnancy was the most significant predictor correlated
with bn‘th vs;eight (Table 3). In addition, the value of Adjusted R square was
0.276 which means that 27.6% of the birth-weight variation can be explained
by the '\;*ariat’ion of the maternal age during pregnancy.

Table 3. The Newborn Determinant Factors

- Variables - Coefficient Correlation coefficient p
Maternal age 27.215 0.536 0.000.
Constants - 2151.598

“*Multiple Linear Regression

. DISCUSSIONS
' This research results indicated that18.5% of the neonatal had low birth
Wéightf§The ‘maternal age and maternal pre-pregnancy BMI were significantly

cdrfelat?ed with birth weight while the gestational age, MUAC, and serum




zinc lexirc_ls were not significantly correlated with birth weight. However, all

of thesé variables had a positive relationship with birth weight.

| The mean birth weight in this research was 2935,40+354,66 grams with
low blrth welght was found in 18.5%. It is lower than the previous research
conducted at Pasar Rebo Hospital East Jakarta and Bogor Regency (18, 19).
prevsr, the percentage of low birth weight is higher than the research
cofl;iducted in Indonesia and several other research (5, 20, 21). The research
conductéd in Sudan and Ethiopia showed that prevalence of LBW was found
in 12.2% and 17.8% of infants (20, 21). Contrasly, the research in Indian
result was found showed that 20% of infants had low birth weight (22). The

discrep?:ncy of mean results and prevalence are probably caused by areas and

eq?nomjp conditions of the research subjects. In addition, the high prevalence
of LBW can be caused by low husband and social supports and maternal
iggora_nFe to pregnancy (21, 23).

Matemal ‘age and maternal pre-pregnancy BMI have a significant

correlate with birth weight. The increasingly mature maternal pre-pregnancy

age is ;posi:tively associated with weight of the infant being born. This

indicatés that the more mature the maternal age is, the greater the infant
weight.;Qyill ,;be.‘ Whereas, the younger maternal age is, the lower the infant
wsight‘,;w:ill,!be. These results are consistent with the research conducted by
K@yanagi shows that the maternal age of 20-34 years tend to give birth to
in:t‘gntsT;\;v,ithy‘high birth weight (4). These results also support the theory that
young maternal age increases the risk of low birth weight (14, 24). The
resparcﬁ;cor;ducted in Oman showed that the maternal age above 20 years can
indreaSé,risk of low birth weight (14). This is caused by young maternal age
still nesd nutrients for the needs of the body. So, nutrients that should be
glven to the fetus actually are shared to the mother (25).

4 The pre-pregnancy body mass index is positively correlated with the
bu‘th welght Th1s result is consistent w1th the previous research which

suggests that BMI is associated with birth weight (4, 9, 26). The research




TR
cdﬁducéed by Frederick shown that BMI is a factor associated with birth
wéjght'j(9). Another research also suggests that higher BMI before pregnancy
is::asso;?:iated with increased risk of birth weight (27). Pre-pregnancy body |
ma;ss' index will affect maternal weight gain during pregnancy and birth
weight i(28,. 29). The research conducted on working women showed that
overweight women experience weight gain during pregnancy above the
recomr;fiend§d weight gain (28).

A l\élglid-Upper Arm Circumference is positively correlated with birth
weight :although it is not statistically significant. This means that low MUAC
can red:ﬁce birth weight. These results support the results of previous research
sugge§t§gg that a 1ow MUAC may increase the risk the incidence of low birth
wgight,;hy 1 5 to 8.1 times (15, 30, 31). MUAC of less than 23.5 cm is at risk
of iChrgf)_nic Energy Deficiency (DEC) and is associated with weight gain
during i;Pregnaqcy (32). The next factor of gestational age also has no
signiﬁcént relationship with birth weight. This result is different from the
prgviqu researchv result conducted in Australia stating that low gestational
age is a sing}e fac;tor of low birth weight (12). Nevertheless, the result of this
research showed a positive correlation with the birth weight which means that
th:e oldc;er géstational age will increase the birth weight and prevent the low
bir;h:wgighg. The résearch conducted in Oman showed that the gestational
age of less than 37 weeks increased the risk of a newborn with low birth
weight 27.3% (14).

- _ Serum ziﬁc levels were not correlated with birth weight. These results
ar§ conéistent with previous research which suggest that serum zinc levels are
ncét asséciatied with birth weight (33, 34, 35). Although it is not statistically
reil?ted,; serum zinc levels are positively correlated with birth weight. This
means that ;the Aincreased serum zinc levels can increase the birth weight.
Tflese fésult:s support the existing theories that serum zinc levels can increase
birth w;eiight (36, 37). Serum zinc levels, among others, serve as mitosis of

DNA :s:ynthgsis and gene activation (38, 39). Other research has found that




i
—
‘serum 2mc levels matemal under 6.4 mol/L and pre-pregnancy weight under

55 kg Were at risk gettmg LBW by 3.8 and 4.2 times (40).

Based on the result of multiple linear regression test, the predictor
factor qf birth weight was the maternal age during pregnancy with R Adjusted
square :ﬁvalu'p of 27,6%. This proves that there are still other variations
associated with birth weight
CQNCLUSIONS

Maternal age during pregnancy and pre-pregnancy maternal BMI are |

significantly correlated with birth weight. Maternal age during pregnancy is a
pr'edictér factor of birth weight.
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