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ABSTRACT

Background: Low birthweight babies (LBW) have a risk of death 10-20 times greater than
normal birthweight babies. Data from Semarang Health Office in 2018, there were 24 cases of
LBW in Tembalang. Low nutrional status, namely low body weight and anemia were the risk
factor of LBW incident. Objective: To analyze the association features between hemoglobin
levels and body mass index in the first trimester of pregnancy with LBW in Tembalang.
Methods: This was a observational research with cross sectional analytic design.
Respondents were mothers who met the criteria and randomly selected using simple random
sampling. There were 44 respondents in this research. The independent variables are body
mass index and hemoglobin levels in the first trimester with birthweight as dependent
variables. Data is obtained from structured questionnaires and medical records or maternal
KIA book. Chi-Square and logistic regression are used to analyze the data. Result:
Respondents were mother, who did first trimester antenatal care at the Government's First
Health Care Facility in the Tembalang. The majority are multiparity (56,8%), had normal
midd-upper arm circumference (72,7%), had weight gain during pregnancy below
recommendation (50%), had high compliance of blood vitamin consumption (68,2%), non-
work status (59,1%), senior high school graduate (59,1%), and had good family income
(52,3%). Analysis result showed there were no significant association between first trimester
body mass index and birthweight (p=0,061), also between first trimester hemoglobin level and
birthweight (p=1,000). Analysis from the two independent variables also showed no significat
association with birthweight (p = 0,877). Conclusion: Most of the respondents had good
nutritional status with hemoglobin level and body mass index features in the first trimester
showed normal value. Average birthweight also in the normal value and the incidence of
LBW is low. The research analyst showed no significant association between first trimester of
body mass index and hemoglobin levels with birthweight.

Keywords: Birthweight, Body Mass Index, Hemoglobin

INTRODUCTION deaths, which is 8.23% of total infant

Low birth weight babies (LBW) deaths in Semarang.(2) Based on the data
have a risk of death 10-20 times greater of LBW incidence in 2018 by Semarang
than normal birth weight.(1) In 2016, LBW Health Office, there were 24 cases in
became one of the most causes of neonatal Tembalang. (3) Low nutritional status of
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the mother during pregnancy, for example
have low body weight and low levels of
hemoglobin (Hb) or anemia was the risk
factor of LBW cases. (4)

Low levels of Hb in the first
trimester will increase the risk of LBW,
premature, and Small Gestasional Age
(SGA).(5) Hemoglobin role on blood is to
distribute Iron (Fe) which has high
involvement as a cofactor on hemoprotein
and involved in metabolism, cell
proliferation, and organogenesis of fetus.
Iron is needed by the embryo to grow in
the earliest stages of pregnancy, as it’s
seen transfer to yolk sac before the
development of fetal blood system in the
first trimester by specific receptors.(6)

Low pre-pregnancy Body Mass

Index (BMI) is closely related to the risk of

malnutrition during pregnancy.(7)
Underweight BMI also significantly
associated with anemia and in labor this
low body weight, will increase the

incidence of breech presentation, low birth
weight (LBW) and prematurity.(8) On
many developing country data of pre-
pregnancy BMI is difficult to find, because
the majority of first performed pregnancy
care was during the first antenatal care in
first trimester.(7) Some studies suggest that

the value of BMI in first antenatal care
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before 12 weeks' of gestation is still
accurate as a pre-pregnancy BMI value.(9)

The aim of this study was to
analyze the association features between
Hb levels and BMI in the first trimester of
pregnancy with the birthweight
Tembalang in 2018-20109.

on

METHODS

This study used observational with
cross sectional analytic design to observe
and analyze BMI and Hb levels in first
trimester as independent variables with
birthweight as dependent variable. Some
other factors were also observed are upper
arm circumference, weight gain during
pregnancy, compliance of consumption
blood vitamin, and sociodemographic
factors including age, parity status, work
status, education, and family income. This
study used primary data sources from the
structured questionnaires and secondary
data from medical records or KIA books.

The population are mothers, who
performed antenatal care in the first
trimester of pregnancy at the Government's
First Health Care Facility in Tembalang on
July to October 2018 and had given birth.
The criteria of the sample are single
intrauterine pregnancy, baby born alive at

aterm pregnancy aged, mothers age 20-35
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years old, had first antenatal examination <
12 weeks, without a history of certain
diseases, and had qualified data on medical
records or KIA books. Data was analyzed
by chi-square test and logistic regression

test.

RESULT

The primary data was obtained
from Rowosari Community Health Center
and Kedungmundu Community Health
Center. Antenatal records from the two
community heath center found 344
mothers who matched the population
sample of this study. There were 152

mothers who qualified based the criteria of

the sample or respondent. Performed a
simple random sampling method to
randomly select 50 respondents as research
subjects.

This study was conducted with a home
visit for secondary data on 50 respondents.
During collecting the data there were 6
respondents who subsequently did not
meet the criteria of this study, so there
were 44 respondents as research subject in
this study.

Characteristics of the respondents
showed most of them were multiparaous
and had mid-upper arm circumference
(MUAC) on normal size, which is >23.5
cm (Table 1). Based on.

Table 1. Charateristics of Respondents

Characteristics N %
(N=44)

Parity
Primiparity 19 43,2
Multiparity 25 56,8
MUAC
Normal (>23,5 cm) 32 72,7
Below Normal (<23,5 cm) 12 27,3
Weight gain during pregnancy
(based on I0OM recommendation)
Below Recommendation 22 50
Fit Recommendation 18 40,9
Above Recommendation 4 91
Consumption of blood supplement
Regulary (=90 days) 30 68,2
Infrequently (<90 days) 8 18,2
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No Consumption
Education level
Primary School
Junior High School
Senior High School
Banchelor Degree
Working status
Working
No-Working

Family Income

(Based on minimum regional wage)

Equal or above

Below

6 13,6
2 4,5
6 13,6
26 59,1
10 22,7
18 40,9
26 59,1
23 52,3
21 47,7

Institute of Medicine (IOM)(10)
recommendation on weight gain during
pregnancy, the majority of the respondents
had weight gain below the
recommendation, but the compliance of
blood vitamin consumption were high.
Most of the respondents were also
graduated from senior high school, had
non-working status and had family income
equal or more than the value of regional
minimum wage, which is Rp 2.500.000,-.
(Table 1)

Distribution of characteristic of the
respondents were also showed the average
age was 28 years old and the mean of
weight gain during pregnancy is 9,63 Kkg.
(Table 2). There was normal value on the
mean of MUAC, which is 26,3 cm. Also
the mean value on BMI and levels, which
is 22,6 kg/m? and 12,8g/dL, are on normal
category. Birthweight had mean value

3122,6 grams, as well on normal category.

Table 2. Range, Mean, and Standard Deviation on Data Result

Range Std.
Characteristic Mean o
Minimum Maximum Deviation
Age 20 34 28 +4,280
MUAC 19cm 35¢cm 26,3cm +3,722
BMI in first trimester 14,3 kg/m* 30,2 kg/m? 22,6 kg/m? +4,357
Weight gain during
0,9 kg 20 kg 9,63 kg 4,447
pregnancy
Hb level in first trimester 9,7 g/dl 15,4 g/dI 12,8 g/di +1,222
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Birthweight 2360 gram

3900 gram

3122,6 gram +360.342

The research subject divided based
on the birthweight, were consisted of 42
respondents in the normal birthweight
category and 2 respondents in the LBW
category (Table 3). The p-value obtained
from the analysis of the association

between characteristic of the respondents

result found that there was no difference in
the features of parity status, size of
MUAC, weight gain during pregnancy,
compliance consumption of blood vitamin,
education level, work status, and family
income between the normal birthweight

and LBW categories.

with birthweight used chi-square test. The
Table 3. Characteristics of Respondent based on Birthweight Category

Normal Birthweight  Low Birthweight

Characteristics (N=42) (N=2) p-value*

Age 28 (20-34) 25 (23-26) 0,427
Parity 0,181
Primipara 17 (38.6%) 2 (4,5%)

Multipara 25 (56,8%) 0 (0,0%)

MUAC 0,476
Normal 31 (70,5%) 1(2,3%)

Below normal 11 (25,0%) 1(2,3%)

Weight gain during pregnancy

(based IOM recommendation) 0,890
Below Recommendation 21 (47,7%) 1(2,3%)

Fit Recommendation 17 (38,6%) 1(2,3%)

Above Recommendation 4 (9,1%) 0 (0,0%)

Consumption of blood supplement 0,613
Regulary 28 (63,6%) 2 (4,5%)

Infrequently 8 (18,2%) 0 (0,0%)

Not consumption 6 (13,6%) 0 (0,0%)

Education level 0,694
Primary school 2 (4,5%) 0 (0,0%)

Junior high school 6 (13,6%) 0 (0,0%)

Senior high school 24 (54,5%) 2 (4,5%)

Bachelor degree 10 (22,7%) 0 (0,0%)

Work status 0,505
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Working

Not-working

Family income

(Based on minimum regional wage)
Equal or above

Below

18 (40,9%)
24 (54,5%)

22 (50,0%)
20 (45,5%)

0 (0,0%)
2 (4,5%)

1,000

1 (2,3%)
1 (2,3%)

*Chi-Square test
Chi-square test were also obtained

between independent variables with
dependent variable. The result found the p-
value of the analysis between BMI in first
0,061
(p>0,05), which conclude there was no

(Table 4) The

trimester with  birthweight is

significant association.

result from the analysis between Hb levels
in the first trimester with birthweight as
well had no significant association with p-
value 1,000 (p>0,05). (Table 5)

Table 4. Association analyst between BMI in first trimester with Birthweight

Birthweight category

BMI category LBW Normal birthweight p-value
n % N %
Underweight 0 0,0% 10 22,7%
Normal weight 2 4,5% 10 22,7% 0,061
Overweight 0 0,0% 22 50,0%
Total 2 4,5% 42 95,5%

Table 5. Association analyst between Hb level in first trimester with Birthweight

Birthweight category

Hb levels category LBW Normal birthweight p-value
n % n %
No Anemia 2 4.5% 37 84,1%
1,000
Anemia 0 0,0% 5 11,4%
Total 2 4,5% 42 95,5%
Analysis from both of the significat association between BMI and Hb
independent  variables used logistic levels in the first trimester of pregnancy

regression had p-value 0,877 (p>0,05),

which also conclude there was no
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with birthweight. (Table 6)
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Table 6. Association analyst between BMI and Hb level in first trimester with Birthweight

Birthweight category

Category of i _
independent variables LBW Normal birthweight p-value
n % n %
BMI
Underweight 0 0,0% 10 22,7%
Normal 2 4,5% 10 22,7%
Overweight 0 0,0% 22 50,0% 0,877
Hb levels
No Anemia 2 4,5% 37 84,1%
Anemia 0 0,0% 5 11,4%
DISCUSSION mothers, who graduate senior high schools
Maternal nutritional status can be or had bachelor degree, can reduce the
measured through MUAC size, per- incidence of anemia in pregnancy.(13)
pregnancy BMI, weight gain during Data in this study illustrate the high level

pregnancy, and Hb levels.(11) Based on
the characteristics of respondents and
independent variable data in this study, it
can be concluded that the average
respondent had good nutritional state in
early pregnancy. It can be seen from the
mean value of MUAC size, BMI and Hb
levels in the first trimester were on normal
category.

Education level and family income
can be factors of supporting health in
pregnancy as the previous research the by
Rohadi which found that good economic
status will affect nutritional intake in the
family.(12) Another research at the
Public  Health

Yogyakarta mention that higher education

Mantrirejon Center,
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of education and family income, so that it
can be conclude the respondents had good
support on health during pregnancy.

Based on result of the analysis data,
there was no significant difference
between BMI in the trimester features with
0.061 (p

<0.05). This is not in line with previous

birthweight with a p-value =

study in Japan, which showed that pre-
pregnancy BMI can be a prediction of
LBW incidence.(14) The association of
BMI with birthweight can be explained by
increased stimulation of insulin formation
in mothers with high BMI so that there is
an increase in lipogenesis and desposition
from fat which can cause an increase in
baby's weight.(15)
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The results in this study were not in
line with previous study, it is possible
influenced by weight gain factor during
pregnancy. A study in Brazil showed an
indirect negative association between pre-
pregnancy BMI with birthweight, due to
low maternal weight gain during
pregnancy and hypertension.(16) Analysis
of the study mentioned a negative
relationship due to mothers with high BMI
will increase vigilance by consulting to
control weight gain during pregnancy as a
prevention of health complications.(16)

Analysis data on association
between Hb level with birthweight also
showed no significant association with a
value of p = 1,000 (p> 0.05). These results
are not in line with previous study in India,
which found a significant increase in risk
of LBW in women with anemia and
underweight.(7)

Mismatch of the result on this this
study is possible because in this study
respondents who suffered from anemia had
low severity with Hb levels above 10 g/dL.
Based on the classification of WHO mild
anemia in pregnancy is a Hb level of 10-11
g dL and moderate/ severe anemia has a
Hb level <10g / dL.(17) A previous study
in China also showed that mothers with Hb

levels of 8-9.9 g/dL in the first trimester
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has a high risk of developing LBW,
premature, and SGA compared to mothers
who had Hb levels of 10-11.9 g / dL.(18)
In this study also found the
compliance of blood vitamin consumption
was high, which amounted to 68.2% of the
respondents. Routine consumption of
blood vitamin can have an effect on
Hb
pregnancy. Previous studies in the United

States that there

improving maternal levels during

have shown is a
decreasing number of the incidence of
LBW and prematurity in maternal iron
supplementation during pregnancy.(19)
The results of the analysis of the
two independent variables, namely BMI
and Hb levels
birthweight insignificant
results, with p = 0.100 (p> 0.05). It can be

in first trimester with
also showed
concluded that there is no association
between BMI and Hb

trimester with birthweight.

levels in first

One of the drawbacks in this study
was there is no monitoring of maternal
nutrition intake during pregnancy. During
pregnancy the fetus is entirely dependent
on its nutrient reserves, mainly fat and
protein, so inadequate nutrition can have a
negative impact on the fetus. From the
results of a biochemical study, it was found

that maternal lipid levels in late pregnancy
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were associated with neonatal

anthropometry. Increased serum lipids
during pregnancy are very important for
the optimal development of the fetus.(20)
In the further studies of the two
respondents in the LBW category found
that LBW risk factors on subject A were
low size of MUAC, weight gain below the
recommendation and TFU size at antenatal
examinations were smaller than gestational
age. LBW risk factors on subject B were
low family income, frequency of ANC that
than  the WHO
and TFU size at

antenatal examinations were smaller than

was less latest

recommendations,

gestational age.

Limitations in this study were also
effect the result of this study, namely the
homogeneity of

respondents, by not

analyzing the pattern of maternal nutrition
by
measurements of birthweight.

intake, and no standardization

CONCLUSION

The features of BMI and Hb levels
are on the normal category, also another
characteristic of the respondents which can
be concluded the average mothers in
Tembalang had good nutritional status and
good factors on supporting health in

pregnancy. This features also explained the
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mean value of birthweight are on the
normal category with low LBW incidence.
Based on statistical analysis, there were no
siginificat association between BMI and
Hb level in first trimester with birthweight.
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