Journal of maternal and child health (2018), 3(2): 138-145
https://doi.org/10.26911/thejmch.2018.03.02.06

Biopsychosocial Factors Associated with Preterm Birth
at Dr. Moewardi Hospital, Surakarta, Central Java

Harrys Bachtiar?, Uki Retno Budihastuti?, Harsono Salimo3)

UMasters Program in Public Health, Universitas Sebelas Maret
2Department of Obstetrics and Gynecology, Dr. Moewardi Hospital, Surakarta
3)Department of Pediatrics, Dr. Moewardi Hospital, Surakarta

ABSTRACT

Background: Preterm birth has been defined asgestational age of birth between 28 and 37 weeks.
Prematurity is a major public health issue as studies have shown it increases the risk of mortality
and morbidity of the newborns. The purpose of this study was to examine biopsychosocial factors
associated with preterm birth.

Subjects and Method: This was an analytic observational with a case control design. The study
was carried out at Dr. Moewardi Hospital, Surakarta, Central Java, from April to May 2018. A total
sample of 200 of the newborn infants was selected for this study by fixed disease sampling,
composing of 100 preterm newborns and 100 term newborns. The dependent variable was
prematurity. The independent variables were maternal age, nutritional status, parity, ambient
smoke exposure, maternal education, family income, and family support. The data on prematurity
was obtained from medical record. The other variables were measured by a set of questionnaire.
The data were analyzed by path analysis.

Results: Preterm birth was positively associated with maternal age <20 or >35 years (b= 1.58; CI
95%= 0.65 to 2.50; p<0.001), ambient smoke exposure (b= 1.42; CI 95%= 0.41 to 2.44; p=0.006),
and parity (b= 1.77; CI 95%= 0.87 to 2.67; p<0.001). Preterm birth was negatively associated with
good maternal nutritional status (b= —2.00; CI 95%= —2.92 to —1.08; p<0.001). Good maternal
nutritional status was positively associated with strong family support (b= 0.93; CI 95%= 0.24 to
1.61; p=0.008), high family income (b= 2.26; CI 95%= 1.57 to 2.95; p<0.001), and high maternal
education (b= 2.45; CI 95%= 1.76 to 3.17; p<0.001).

Conclusion: Preterm birth is positively associated with maternal age <20 or >35 years, ambient
smoke exposure, and parity, but negatively associated with good maternal nutritional status.
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BACKGROUND

Premature births are births occurring in
Week 28 to Week 37 (WHO, 2017). One of
the causes of high morbidity and mortality
in infants is that the babies are born prema-
turely. In addition, maternal health condi-
tions during pregnancy greatly affect the
pregnancy which is not good and healthy,
and also can affect the fetus such as phy-
sical, psychological, environmental, social
and cultural factors (Sulistyawati, 2009).
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A study conducted by WHO 2012
(global action report on premature birth)
showed that for about 15 million babies un-
derwent premature birth and will continue
to increase. Three-quarters of them can be
saved at a cost effective today. From 184
countries, the rate of premature birth is
about 5% to 18% of infants (Gebreslasie,
2016). From the WHO (2017) data, the inci-
dence of preterm births in Indonesia from
January to November 2017 was approxima-
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tely 675,700 live births and puts Indonesia
at the 5th highest of 10 countries (WHO,
2017). Neonatal Mortality Rate (NMR) in
Central Java Province in 2015 was 7.2 per
1,000 live births. The lowest districts/ mu-
nicipalities with the lowest MMR are Sura-
karta 2.1 per 1,000 live births (Central Java
Provincial Health Office, 2015).

Many risk factors affect premature
birth including demographics (race, socio-
economic status, and age), general health
factors (stress and illness that accompany
pregnancy). There is a wide range of high
risk of premature birth, including death, di-
sease, disability, developmental develop-
ment (Zhang et al., 2012).

SUBJECTS AND METHODS
1. Study Design
This study was an analytic observational
study with a case-controll design. The study
was conducted at Dr. Moewardi hospital,
Surakarta, from April to May 2018.
2. Population and Sample
The target population was all pregnant wo-
men in Dr. Moewardi hospital, Surakarta.
The source population was taken from the
Hospital which has a number of preterm
births in Surakarta City. The sampling tech-
nique was fixed disease sampling technique
with the sample size of 200 subjects, and
using a ratio of 1:3. The number of case
samples of 50 babies was born normal wi-
thout congenital abnormalities and control
samples for about 150 preterm infants wi-
thout congenital abnormalities, then the
drawing was done for sampling in each of
the inpatient wards.
3. Study Variables
The independent variables in this study
were maternal education, family income for
pregnancy, pregnant nutritional status, fa-
mily support, parity, maternal age, expo-
sure to cigarette smoke, and nutritional sta-
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tus of pregnant women. The dependent va-
riable was premature birth.

4. Operational definition of variables
Prematurity was defined as infants who
were born at gestational age <28 weeks.
The data were taken from medical record.
The measurement scale was categorical.

Maternal age was defined as a
measure of the length of life from birth to
pregnancy, calculated in units of years. The
data were collected by questionnaire. The
measurement scale was categorical, coded 1
for < 20 years old or > 35 years old and o
for 20 — 35 years old.

Maternal education was defined as a
history of educational status of the highest
school graduation achievement that has
been pursued by the subject of study. The
measurement scale was categorical, coded 1
for <Senior High School or >Senior High
School.

Income for the family of pregnancy
was defined as the total amount of income
earned from the family members, either in
the fixed or sideline income within one
month and expressed in rupiah value. The
data were collected by questionnaire. The
measurement scale was continuous, but for
the purpose of data analysis, it was trans-
formed into dichotomous.

The maternal age was defined as a
measure of the length of life from birth to
pregnancy, calculated in units of years.

Maternal nutritional status was
defined as measure of upper arm circumfe-
rence (MUAC). The measurement scale was
continuous, bur for the purpose of data
analysis, it was transformed into dichoto-
mous, coded o for good nutritional status if
MUAC =23.5 cm and 1 for poor nutritional
status if MUAC <23.5 cm.

Cigarette smoke exposure was defined
as smoke from tobacco that has approxi-
mately 7,000 chemicals. Some of it is a
substance that is not good for the body,

139



Journal of maternal and child health (2018), 3(2): 138-145

https://doi.org/10.26911/thejmch.2018.03.02.06

including carbon monoxide (CO), polycylic
aromatic hydrocarbons (PAHs), and so
forth, and the contents of cancer triggers
such as tar, benzopyrenes, vinyl chloride,
and nicotine nitrosonor.

Parity was defined as a woman who
has given birth to a live baby (viable) and is
measured by parity more than four times,
so they are more at risk of premature birth.
5. Data Analysis
Analysis of multivariate data by using path
analysis was conducted to determine the
magnitude of the influence of variables,
either the direct or indirect influence. Path-
way analysis steps were model specifica-
tion, model identification, model conformi-
ty, parameter estimation and model respe-
sification.

6. Research Ethics

The research ethics include research appro-
val, anonymity, confidentiality and ethical

approval. The ethical feasibility test was
conducted in Dr. Moewardi hospital and
declared as worthy of ethics based on
decision letter number: 75/11/HREC/ 2018.

Table 1. The Characteristics of Subjects

RESULTS

1. Subject Characteristics

Table 1 showed the age when most subjects
of higher education (=Senior High School)
ie 134 (67%). It is also true for the family
income for pregnancy, most of the subjects
have high family income with the amount of
119 (5.5%). Subjects mostly received strong
family support of 110 (55%).

As many as 64.5% mothers had
MUAC = 23.5 cm. As many as 61% mothers
had parity <4. The exposure to secondhand
smoke on subjects is high with 101 (50.5%),
and the age of mothers with age 20-35
years is 105 (52.5).

2. Bivariate Analysis of Premature

Births

Bivariate analysis was conducted to see the
relationship of independent variables (ma-
ternal education, parity, maternal age, fa-
mily income for gestation, exposure to ciga-
rette smoke, family support and nutritional
status of pregnant) and the dependent vari-
able (premature birth). The result of biva-
riate analysis can be seen in table 2.

No. Characteristics Total (n) Percentage (%)

1 Maternal Education

< Senior High School 66 33

> Senior High School 134 67
2  Family Income for Pregnancy

< Minimum wage 81 40.5

> Minimum wage 119 59.5
3  Family Support

Weak 90 45

Strong 110 55
4  Nutritional Status of Pregnancy (LiLA)

< 23.5cm 71 35.5

> 23.5 cm 129 64.5
5 Parity

Birth delivery< 4 kali 122 61

Birth delivery > 4 kali 78 39
6 Smoke exposure

Low 99 49.5

High 101 50.5
7  Mother’s age

< 20 years old or > 35 years old 95 47.5

20 — 35 years old 105 52.5
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Table 2. Bivariate analysis of the study subjects

Birth %
Variable Normal Premature OR 9810 P
N % N %
Maternal education
<Senior High School 41 62.1 25 37.9 0.19-
>Senior High School 109 81.3 25 18.7 0.38 0.73 0.003
Family Income for the pregnancy
< M¥n%mum wage 45 55.6 36 81 0.17 0.08- <0.001
> Minimum wage 105 88.2 14 11.8 0.34
Family support
Weak 51 56.7 39 43.3 0.07-
Strong 99 90 11 10 0-15 0.30 <0.001
Nutritional Status of Pregnancy (LiLA)
< 23,5 cm 32 451 39  54.9 0.04-
> 23,5 cm 118 91.5 11 8.5 0.08 0.17 <0.001
Parity
Birth delivery< 4 kali 109 89.3 13 10.7 3.66-
Birth delivery > 4 kali 41 52.6 37 47.4 7-57 15.65 <0.001
Smoke exposure
Low 91 019 8 8.1 3.56-
High 50 584 41 51.6 8.10 18.46 <0.001
Mother’s age
< 20 years oldor >35 years old 56 58.9 39 41.1 0.08-
20 — 35 years old 94 89.5 11 10.5 0.17 0.35 <0.001
. = . =
Family support Maternal age
logit logit
¥ 34 ¥i.6
| binomisl [ binomial bBinomial
Family income | 2P Maternal Prematurity
1.2 MUAC  _7q| = -
logit logit logit
4> 5 1.5 | SR
binomig binomiz | binomial
M aterr}al Parity Cigarrette smoke
education eXposure
log it logit Logit

Figure 1. Structural model with estimate

3. The results of path analysis

Figure 1 and Table 3 explained that there
was a direct effect between normal nutri-
tional status during pregnancy (=23.5 cm)
and it was statistically significant. Pregnant
women with normal nutritional status had
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a logodd score of preterm birth of 2.00
units lower than pregnant women with
poor nutritional status (<23.5 cm). Normal
pregnant nutritional status (> 23.5 cm) may
reduce the risk of preterm birth (b= -2.00;
CI 95%= -2.92 — -1.08; p<0.001).
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There was a direct effect of family
support and it was statistically significant.
High family support had a logodd score of
preterm births of 0.93 units compared to

low family support. High family support
may reduce the risk of preterm birth (b=
0.93; 95% CI= 0.24 t0 1.61; p=0.008).

Table 3. Path analysis results on the determinants of preterm birth

Dependent . 95% CI
Variabl Independent Variable b Upper Lower P
ariable Pl ..
Limit Limit
Direct Effect
Preterm Birth < Maternal age 1.58 0.65 2.50 0.001
Preterm Birth < Ambient smoke exposure 1.42 0.41 2.44 0.006
Preterm Birth «—  Maternal nutritional status -2.00 -2.92 -1.08 <0.001
during pregnancy

«—  Parity 1.77 0.87 2.67 <0.001
Indirect Effect
Maternal nutri- <« Family support 0.93 0.24 1.61 0.008
tional status
during pregnancy
Maternal nutri- <  Family income 2.26 1.57 2.95 <0.001
tional status
during pregnancy
Family income for «  Maternal education 2.45 1.76 3.17 <0.001

pregnancy
N observation= 200
Log likelihood= -272.13

DISCUSSIONS
1. The Effect of Maternal Education
on Preterm Birth
The results of this study indicated that
maternal education level significantly and
indirectly affect the preterm birth. This was
supported by a study about low maternal
education which increased the risk of
preterm birth (Murad et al., 2014; Ahankari
et al., 2017). This was also in line with a
study by Bushnik et al. (2017) which stated
that the risk of preterm birth was asso-
ciated by maternal education.

With low educational level, it was
highly necessary to consider that the level
of education factors greatly affect a person
to easily get and understand the knowledge
about the nutrients that they have (Fikawa-
tiet al., 2012). Women who were either mal-
nourished or well-nourished were classified
according to the standards set by the World
Health Organization. The reason may be
maternal nutritional status during pregnan-
cy because it played an important role in
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worsening birth delivery, determining the
length of pregnancy, infant birth weight,
preterm birth, and other adverse condi-
tions. During pregnancy, mothers need
more food, various diets, and additional
macronutrient supplementation to fulfill
the extra body needs in the second and
third trimesters (Murad et al., 2014).
2. The Effect of Family Income for
Pregnancy on Preterm Birth
The result of this study showed that the fa-
mily income for pregnancy significantly and
indirectly affected preterm birth through
the nutritional adequacy of pregnancy.

This was supported by a study about
family income for pregnancy which in-
creased the preterm birth (Bushnik et al.,
2017; Murad M et al., 2014). This was also
in accordance with a study done by Sharma
and Mishra (2013), which stated that low
socioeconomic status worsen the situation
and an inter-generational cycle and it
became hard to remove.
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Low levels of education can limit the
access to employment and other social re-
sources and it increased the risk of low in-
come (Bushnik et al., 2017).

3. The Effect of Maternal Nutritional

Status on Preterm Birth

The analysis result of this study showed a
direct effect of preterm birth incident which
was statistically significant. With normal
nutritional adequacy (=23.5 cm), it can
affect and reduce the risk of preterm birth.
In contrary, the conditions of lack of nutri-
ent adequacy (<23.5 cm) have a high risk to
the occurrence of preterm birth.

This was supported by the result of
the study about low nutritional status
which can increase the risk of preterm birth
(Kavle et al., 2017; Cetin and Laoreti, 2015).
Similar study also done byHansson et al,
(2016) which stated that inadequate and
excessive maternal nutrition before and
during pregnancy has a potentially severe
effect on their children.

Poor economic conditions were pri-
marily defined as the inability to buy
nutritious food for households, such as
dairy products (milk), fish, chicken, eggs,
and meat. Pregnant women claimed that
they want certain foods to support their
pregnancies, but they were unable to afford
these foods and need guidance on how to
increase the consumption of nutritious
foods, based on economic constraints
(Girard et al., 2012).

4. The Effect of Ambient Smoke Expo-

sure on Preterm Birth
The analysis result of this study showed a
direct effectof preterm birth incident which
was statistically significant. With high am-
bient smoke exposure, it can affect and in-
crease the risk of preterm birth. In con-
trary, with low condition of ambient smoke
exposure, it can reduce the risk of preterm
birth.
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This was supported by a study of high
ambient smoke exposurewhich has risk to
increase preterm birth (Cheng et al., 2017;
Cui et al., 2016). This was also in line with a
study by Dahlin et al. (2016), which stated
that the use of tobacco and smoking in
pregnancy was associated with the risk of
preterm birth.

The household members who were
also smokers served as a strong predictor of
ambient smoke exposure. The side effects
of inhaling cigarette smoke during pregnan-
cy can lead to adverse effects on the fetus in
the womb, in pregnant women who con-
sume cigarettes, it can lead to giving birth
to dead infants compared to pregnant wo-
men who do not smoke. Nicotine is a vaso-
constrictor substance that can lead to deep
protein circulation in the developing fetus
and slowed the heart beat of the fetus which
can lead to disruption of the fetal nervous
system (Astuti and Susanti et al., 2016).

5. The Effect of Family Support on

Preterm Birth

The analysis result of this study showed an
indirect effect through pregnancy adequacy
nutrition with preterm birth which was sta-
tistically significant. With strong family
support, it can affect and reduce the risk of
preterm birth. In contrary, low family sup-
port conditions may increase the risk of
preterm birth.

This was supported by a study about
strong family support which can increase
the preterm birth (Juwita, 2018), maternal
nutrition fulfillment was influenced by one
of the factors, that was support from hus-
band, family, society. Without the support
of the closest person, a goal would not be
achieved properly.

Pregnant women strongly need family
support so that families also need to gain
sufficient knowledge to do their obligation
for the family (Andarmoyo, 2012). The per-
ceived support of the family and especially
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the husband's role as the head of the family
was important (Abdollahpour, 2015).

6. The effect of parity on preterm

birth

The analysis result of this study showed a
direct effect of preterm birth incident which
was statistically significant. High parity can
affect and increase the risk of preterm
birth. Otherwise, a low parity condition can
reduce the risk of preterm birth.

This study is consistent with (Wah-
yuni and Rohani, 2017 and Maita (2015),
which stated that strong family support and
low parity decreased the risk of preterm
birth.

Mothers who have never been preg-
nant or give birth have a greater health risk
compared to mothers who had given birth 1
or 2 times. If the mothers were too often to
give birth, the uterus would become weaker
because of scarring of the uterus as a result
of repeated pregnancy. This scar tissue
caused inadequate supply of blood to the
placenta, therefore, the placenta did not get
enough blood flow to channel the nutrients
to the fetus and it lead to the disruption of
the fetal growth (Health Department of RI,
2006).

7. The effect of maternal age on

preterm birth

The analysis result of this study showed a
direct effect of preterm birth incident which
was statistically significant. Productive
maternal age (20-35 years old) can affect
and reduce the risk of preterm birth. On the
other hand, low productive mothers (<20
years or >35 years old) may increase the
risk of preterm birth.

Maternal age >20 years old or <35
years old reduced the risk of preterm birth
(Baer et al., 2017; Fuchs et al., 2018; Girsen
et al., 2018).

Physically and mentally, a very proper
age in terms of pregnancy was about 20-35
years old, because at these ages, the mother
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was biologically has developed reproductive
organs which worked well and signified the
fertile time, and also good psychological
factors so that various factors were not af-
fected which can be the cause of com-
plications in pregnancy such as miscarry-
age, bleeding, and death (Hidayati, 2016).
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