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ABSTRACT

Background: Preterm birth (PTB) is a leading cause of neonatal survival complications, mortality,
and morbidity worldwide. In India 35% of all neonatal deaths are due to PTB with 36" global ranking,
hence, India's healthcare sector has been working towards reducing the rate of PTB effectively.
Objective: This study aimed to assess the risk factors such as environmental and pathophysiological
causes associated with preterm birth in the population of Gujarat, India.

Materials and Methods: In this study, multivariate random sampling was performed and
systematically 200 pregnant mothers [PTB <37 weeks (N=100), Full-term >37 weeks (N=100)] were
chosen after excluding mothers with vaginal infection, multiple gestations, fetal anomalies, non-
cephalic presentation, cesarean delivery, and pregnancy with Mullerian anomalies. Statistical analysis
was performed by Chi-square test, and variables with p-value <0.05 were considered statistically
significant.

Results: Out of all the variables, maternal age below 20 years, extreme BMI, high blood pressure
during pregnancy, maternal health complications, medication and doctor's consultation were highly
significant (p < 0.0001). Furthermore, variables like type of area, diet, education, Hb levels below 9
g/dL and above 13 g/dL and blood-group of the mother were also significantly associated with PTB
outcome (p < 0.05). Among the sub-categories of PTB (extreme-, very-, moderate/late- PTB),
maternal age, Hb level and the past obstetric outcome showed very high significance (p < 0.0001).
Conclusion: For the prediction of birth outcome, mother's internal physiological and lifestyle factors
need to be taken into consideration, and mothers at risk priorly can be screen out, followed by proper
healthcare assistance to decrease the preterm birth rate and its consequences.
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INTRODUCTION Such facilities and availability are not well

The World Health Organisation
(WHO) defines "Preterm" as the live birth
of infants before completing 37 weeks of
pregnancy. Preterm birth (PTB) can be
categorised into extreme preterm birth (<28
weeks), very preterm birth (28-32 weeks)
and moderate/late preterm birth (32-37
weeks). [ Premature newborns, especially
those who are born before 32 weeks of
gestation, are extremely vulnerable and need
neonatal intensive care services for survival.

established in the middle- and low-income
countries making neonatal survival more
challenging. X1 Among the contributing
complications in neonatal death, preterm
delivery remains the leading cause, along
with intrapartum-related complications and
sepsis or meningitis. 2! According to 2020
estimates of the UN, each year India
accounts for 522,000 neonates of the global
neonatal deaths. (21 Moreover, analysing the
top five causes of neonatal mortality, it
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becomes evident that the proportion of
neonatal death has increased from 41% in
1990 to 56% in 2012, reflecting the relative
lack in newborn survival growth in India.
Furthermore, the risk of mortality is
inversely proportional to the gestational age,
and the highest risk is seen in those born
very early (< 28 weeks), as nearly 95% of
these babies die without specialised
newborn care. [l There are many reasons for
the early birth outcome and other
pregnancy-related complications, including
teenage or above 35 years of maternal age,
extremely low or high BMI of the mother,
low Hb levels (anaemia), previous obstetric
complications,  cervical  insufficiency,
infection or inflammation and maternal
physical or mental stress. [5-12]

Despite recent medical advances, the
rate of preterm birth instances is increasing
worldwide. It is a multifactorial condition,
and the puzzling heterogeneity of the risk
factors for premature delivery have not yet
been confirmed. Interpreting the associative
etiological factors will help identify high-
risk pregnancies and reduce the mother and
baby's mortality and morbidity due to
complicated early parturition. Hence, this
study was carried out to identify risk factors
for preterm birth so that early interventions
can be given for healthy full-term outcomes.

MATERIALS AND METHODS
Study design:

This population-based prospective
cohort study was carried out at the GMERS
(Gujarat Medical Education and Research
Society) hospital of Ahmedabad and
included the population of Gujarat, India.
The study was approved by the Institutional
ethical committee of Gujarat University
(GUJIEC_03 2017) and GMERS ethical
committee ~ (GMERSMCS/IEC/37/2018).
The pregnant women were explained the
purpose of this study and informed consent
were taken. The medical examination was
performed by the doctor, and specific points
were noted in a detailed proforma with
pedigree analysis. In total, 200 mothers
(Control  mothers-100, Preterm  Birth

mothers-100) were selected. All pregnant
women were enrolled in the study after
screening through inclusion criteria like
confirming gestation age <37 weeks
(Cases), >37 weeks (Control) by LMP or
sonography, cephalic presentation and
normal delivery. Mothers with vaginal
infection, multiple gestations, pregnancy
with Mullerian anomalies, cesarean delivery
and non-cephalic  presentation  were
excluded. Inclusion and exclusion criteria
were decided to make sampling more
uniform for both the groups and eliminate
conditions which primarily known to be
linked with PTB or related complications.
All data were recorded in the individual
files and were computerised using a
standardised data entry application.

The following demographic factors
were considered as possible variables:
mother's age, area of living, diet, addiction
of tobacco, type of family, work during
pregnancy, occupation, family income,
education, body mass index (BMI), blood
group, haemoglobin level, menstrual pain
before conception, history of prior obstetric
outcomes and maternal illness during
pregnancy, blood pressure, doctor's
consultation and medication, gravida/parity,
interpregnancy interval, as well as neonate's
gender, birth weight, delivery time and
persisting complication if any were noted.

"Gestational age at birth" was
defined as the completed weeks of gestation
starting from the date of the last menstrual
period to the date of delivery as mentioned
in each woman's clinical record. "Preterm
birth" was defined as the birth before 37
weeks of gestation. "Maternal age" was
defined as the mother's age at the time of
giving birth (18 to 38 years). "Type of area”
referred to the locality in which the
individual resided and was divided into
three categories: rural, urban and slum.
"Type of diet" was classified into two
categories: Vegetarian diet and mixed diet,
which includes vegetarian as well as
nonvegetarian  food.  "Addiction"  of
consuming tobacco (chewing/smoking) by
both mother and father was noted. "Family
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structure™ referred to the family settlement
of the individual: Nuclear family (about 4-5
members in a family) and Joint family
(more than five members in a family).
"Work during pregnancy and occupation™
was categorised by the kind of work women
were engaged with during the pregnancy.
"Family income" referred to the total
earning of a family every month to reveal
the economic condition. "Education”
referred to the mother's literacy and is
divided into two major groups: literate and
illiterate. The literate ones were further
divided into categories like primary, middle,
high and graduate. "The body mass index
(BMI)" is the value derived from the mass
and height of the individual, which was
documented in each woman's clinical
record. "Blood group™ The individuals
belonging to all blood groups were taken
into consideration A, B, AB and O. "Hb":
Haemoglobin status was determined by
haemoglobin level or hematocrit at the last
trimester. "Menstrual pain": Females were
divided on the basis of having cramps
during periods before pregnancy. "Previous
obstetric complication™: Women with a
previous medical history of stillbirth/
miscarriage/spontaneous abortion (SA) and
prior PTB or any other illness during
pregnancy were noted down. "Blood
pressure” (BP) was divided into three
categories: Hypotension/low BP, normal
BP, hypertension/high BP. "Doctor's
consultation and medication”: mothers'
frequency of wvisiting doctor during
pregnancy along with the regularity in the
medication intake were noted from the
records. "Gravida/Parity" referred to the
number of times females conceived.
"Interpregnancy interval” was taken into
consideration by noting down the gap
between deliveries. "Birth weight of
neonate”, "Sex of neonate”, and "Fetal
complications™ were also recorded and
analysed.

Statistical analysis
The comparison between controls
and cases for all the potential risk factors are

represented by percentages and counts.
Statistical analysis was performed using
GraphPad Prizm 7 software. All odds and
adjusted odds ratios were reported with 95
% confidence intervals (Cls). A Chi-square
test was performed, and the p-values for all
hypothesis tests were two-sided. Statistical
significance was considered at p < 0.05.

RESULTS

A total of 200 pregnant mothers are
included in this study, and the detailed
results of the analysis are presented in Table
1. Maternal age below 20 and above 25
years showed significantly higher PTB
chances (p < 0.0001). Moreover, we
observed that a higher number of PTBs fall
below 20 years of age rather than above 35
years of age. When PTBs were further
divided into sub-categories (Extreme PTB
<28 weeks; Very PTB 28-32 weeks and
Moderate PTB 32-37 weeks), it was found
to be statistically significant at p <0.0001
(Table 2). In the case of area, significantly
higher (p <0.001) frequency of preterm
births were observed in rural and slum
setting.

Based on the type of diet, it was
noted that 110 mothers were vegetarian,
while 90 were having a mixed diet (both
vegetarian and nonvegetarian). More normal
deliveries were observed in vegetarian diet
eating mothers, while more PTBs occurred
in a mixed diet (p < 0.05). In the case of
addiction, the number of tobacco addicted
fathers and mothers were non-significantly
higher in the PTB group. A comparatively
higher number of normal births were
recorded in a joint family than the nuclear
one (p > 0.05). In our study population,
most of the families were economically
backward, and a high number of mothers
were engaged in household work. Family
structure, family's income and mother's
occupation were found to be statistically
nonsignificant. Education had an impact on
PTB, and the illiterate group showed a
significant (p < 0.05) risk of PTB than the
literate ones. BMI (Body Mass Index)
showed a considerable influence on the
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chances of having PTB; where compared to
the control mothers, preterm mothers were
significantly (p > 0.0001) higher in number,
in the categories of severely underweight,
underweight, overweight and obese. While
observing within the PTB sub-categories,
the BMI values were nonsignificant (Table
2). In blood groups, the number of PTBs
were found significantly higher (p < 0.05) in
the mothers with blood group B, followed
by the AB group, while the O and A blood
group showed fewer PTBs than the control
group. The haemoglobin levels of mothers
showed a significant impact on PTB
outcomes. The Hb range between 7-9 g/dL
and above 13 g/dL significantly (p < 0.05)
increased PTB chances, while the chances
of PTB were lowered in the range of 9-13
g/dL. Further analysing sub-categories of
PTB, very high significance was observed
for low Hb (7-9 g/dL) in the extreme PTB
group (p < 0.0001) (Table 2). Out of a total
of 200 mothers, 97 females had a history of
painful periods (menstrual cramps), but no
statistical correlation was observed between
the two groups. Previous obstetric
complications (stillbirth/PTB, Miscarriage/
Spontaneous Abortion) showed an impact
on the consecutive pregnancies. The
frequency of repeated PTBs and a history of
miscarriage and spontaneous abortion were

analysis within PTB sub-categories, the data
proved to be highly significant for extreme
and very PTB. Maximum miscarriages and
spontaneous abortions fall in these groups
compared to moderate PTB (p < 0.0001)
(Table 2). The overall maternal health-
related complications during pregnancy
such as abdominal pain, fever, jaundice,
vertigo, severe vomiting, unusual swelling,
drying of amniotic fluid, typhoid, bleeding
during pregnancy, cervical incompetence
showed a highly significant (p < 0.001)
impact on preterm birth outcome. We
observed the highest full-term births
(control) in the group of mothers with a
normal BP range, while significantly higher
PTBs were observed in the high BP group
(p < 0.0001). Furthermore, looking within
the sub-categories of PTB, the BP criterion
was found to be nonsignificant (Table 2).
The doctor's consultation also influenced the
pregnancy outcome, and significantly (p <
0.0001) higher PTBs were observed when
doctor consultation was irregular. Likewise,
in terms of medication, the chances of
normal births were higher in the group of
individuals who maintained regularity in
medication uptake. In contrast, irregular
medicating mothers showed a significantly
increased number of PTBs (p < 0.0001).
The data of parity and gap between

observed higher in cases compared to the  pregnancies were found statistically
controls though data was statistically  nonsignificant.
nonsignificant. However, in the statistical
Table 1. Social, physical and obstetric variables of controls and cases.
CRITERIA Total No. FULL TERM N=100 | PRETERM BIRTH N=100 | Chi-square p-
N=200 (%) | (%) (%) value value
MATERNAL AGE
Below 20 41(20.5%) | 9(9%) 32(32%) 35.19 ek
20-25 85(42.5%) | 62(62%) 23(23%)
26-30 50(25%) 21(21%) 29(29%)
31-35 19(9.5%) 07(7%) 12(12%)
Above 35 05(2.5%) 01(1%) 04(4%)
TYPE OF AREA
Rural 60(30%) 21(21%) 39(39%) 13.36 xx
Urban 123(61.5%) | 74(74%) 49(49%)
Slum 17(8.5%) 05(5%) 12(12%)
TYPE OF DIET
Vegetarian 110(55%) 62(62%) 48(48%) 3.96 *
Mixed 90(45%) 38(38%) 52(52%)
ADDICTION OF MOTHER
Tobacco 18(9%) 05(5%) 13(13%) 0.377 NS
Smoking 01(0.5%) 00(0%) 01(1%)
ADDICTION OF FATHER
Tobacco 102(51%) | 49(49%) 53(53%) 0.27 NS
Smoking 47(23.5%) | 18(18%) 29(29%)
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Table 1 Continued...

FAMILY STRUCTURE

Joint 105(52.5%) | 58(58%) 47(47%) 2.426 NS
Nuclear 95(47.5%) | 42(42%) 53(53%)
WORK DURING PREGNANCY
Yes 129(64.5%) | 71(71%) 58(58%) 3.69 NS
No 71(35.5%) | 29(29%) 42(42%)
OCCUPATION
Housewife 142(71%) 69(69%) 73(73%) 13.78 NS
House Cleaning 8(4%) 06(6%) 02(2%)
Farming 19(9.5%) 11(11%) 08(8%)
Labor work 13(6.5%) 08(8%) 05(5%)
Tailor 8(4%) 05(5%) 03(3%)
Teacher 6(3%) 00(0%) 06(6%)
Factory work 2(1%) 00(0%) 02(2%)
Rag picker 1(0.5%) 00(0%) 01(1%)
Idol maker 1(0.5%) 01(1%) 00(0%)
FAMILY INCOME
Around 5000 19(9.5%) 10(10%) 09(9%) 7.49 NS
5000-10000 64(32%) 27(27%) 37(37%)
11000-15000 65(32.5%) | 31(31%) 34(34%)
16000-20000 40(20%) 22(22%) 18(18%)
More than 25000 12(6%) 10(10%) 02(2%)
EDUCATION
Illiterate 59(29.5%) | 23(23%) 36(36%) 10.61 *
Literate 141(70.5%) | 77(77%) 64(64%)
Primary 63(31.5%) | 36(36%) 27(27%) 4.063
Middle 44(22%) 23(23%) 21(21%)
High 20(10%) 07(7%) 13(13%)
Graduate 14(7%) 11(11%) 03(3%)
BMI
Severely Underweight 08(4%) 01(1%) 07(7%) 19.55 ookl
Underweight 23(11.5%) 07(7%) 16(16%)
Normal 113(56.5%) | 71(71%) 42(42%)
Overweight 48(24%) 19(19%) 29(29%)
Obese 08(4%) 02(2%) 06(6%)
BLOOD GROUP
A 35(17.5%) | 23(23%) 12(12%) 8.99 *
B 73(36.5%) | 28(28%) 45(45%)
AB 19(9.5%) 08(8%) 11(11%)
o 73(36.5%) | 41(41%) 32(32%)
HAEMOGLOBIN
7t09 37(18.5%) | 14(14%) 23(23%) 7.982 *
9to 11 74(37%) 38(38%) 36(36%)
11to0 13 79(39.5%) | 46(46%) 33(33%)
Above 13 10(5%) 02(2%) 08(8%)
MENSTRUAL PAIN
Yes 97(48.5%) | 55(55%) 42(42%) 3.38 NS
No 103(51.5%) | 45(45%) 58(58%)
PREVIOUS OBSTETRIC COMPLICATION
Spontaneous abortion/Miscarriage 20(10%) 05(5%) 15(15%) 0.011 NS
Stillbirth/PTB 38(19%) 07(7%) 31(31%)
MOTHER'S HEALTH COMPLICATION DURING PREGNANCY
Abdominal pain 14(7%) 06(6%) 08(8%) 31.27 ol
Fever 43(21.5%) | 14(14%) 29(29%)
Jaundice 06(3%) 01(1%) 05(5%)
Vertigo 03(1.5%) 03(3%) 00(0%)
Severe vomiting 08(4%) 02(2%) 06(6%)
Unusual swelling 13(6.5%) 09(9%) 04(4%)
Drying of amniotic fluid 21(10.5%) | 00(0%) 21(21%)
Typhoid 02(1%) 00(0%) 02(2%)
Bleeding during pregnancy 04(2%) 00(0%) 04(4%)
Cervical Incompetence 03(1.5%) 00(0%) 03(3%)
BLOOD PRESSURE
Low 57(28.5%) | 32(32%) 25(25%) 43.5 falaieied
Normal 77(38.5%) | 56(56%) 21(21%)
High 66(33%) 12(12%) 54(54%)
DOCTOR'S CONSULTATION
Regular 118(59%) 76(76%) 42(42%) 23.89 faaleld
Irregular 82(41%) 24(24%) 58(58%)
Table 1 Continued...
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MEDICATION
Regular 153(76.5%) | 91(91%) 62(62%) 23.39 ekHx
Irregular 47(23.5%) 09(9%) 38(38%)
GRAVIDA/ PARITY
Primigravida 93(46.5%) | 51(51%) 42(42%) 1.63 NS
Multigravida 107(53.5%) | 49(49%) 58(58%)
INTERPREGNANCY INTERVAL
Around 1 year 22(11%) 08(8%) 14(14%) 3.83 NS
2 years 42(21%) 18(18%) 24(24%)
2- 3 years 22(11%) 14(14%) 08(8%)
More than 3 years 21(10.5%) 09(9%) 12(12%)
BIRTH WEIGHT OF NEONATE
Below 1 kg 32(16%) 00(0%) 32(32%) 65.57 kFk
1-2 kg 27(13.5%) | 04(4%) 23(23%)
More than 2 kg 139(69.5%) | 96(96%) 43(43%)
2-25 50(35.97%) | 23(23%) 27(27%)
2.6-3.0 60(43.17%) | 47(47%) 13(13%)
More than 3 29(20.86%) | 26(26%) 03(3%)
SEX OF NEONATE
Male 105(52.5%) | 59(59%) 46(46%) 3.388 NS
Female 95(47.5%) | 41(41%) 54(54%)
FETAL COMPLICATIONS
Jaundice 05(2.5%) 04(4%) 01(1%) 39.93 faeieied
Extremely critical 06(3%) 00(0%) 06(6%)
Respiratory problems 19(9.5%) 00(0%) 19(19%)
NICU (Other complications) 21(10.5%) | 00(0%) 21(21%)
GESTATION AGE
Extremely preterm (less than 28 | 08(8%) ) 08(8%)
weeks)
Very preterm (28-32 weeks) 16(16%) - 16(16%)
Moderate to late preterm (32-37 | 76(76%) ) 76(76%)
weeks)
37-38 weeks 11(11%) 11(11%) -
38-39 weeks 48(48%) 48(48%) -
40 weeks and above 41(41%) 41(41%) -
p <0.0001 ****; p < 0.001 ***; p <0.01 **; p <0.05*; p>0.05NS
Table 2. Comparing variables within PTB sub-categories.
Variables Gestational Age Chi- Square value p-
value

MATERNAL AGE Extreme PTB (<28 | Very PTB (28-32 | Moderate PTB (32-37

weeks) weeks) weeks)
Below 20 01(12.5%) 06(37.5%) 25(32.89%) 63.46 falaleled
20-25 02(25%) 05(31.25%) 16(21.05%)
26- 30 01(12.5%) 03(18.75%) 25(32.89%)
31-35 03(37.5%) 01(6.25%) 08(10.53%)
Above 35 01(12.5%) 01(6.25%) 02(2.63%)
BMI RANGES
Severe Underweight 00(0%) 01(6.25%) 06(7.89%) 15.15 NS
Underweight 01(12.5%) 02(12.5%) 13(17.11%)
Normal 04(50%) 07(43.75%) 31(40.79%)
Overweight 02(25%) 04(25%) 23(30.26%)
Obese 01(12.5%) 02(12.5%) 03(3.95%)
Hb levels
7109 04(50%) 05(31.25%) 14(18.42%) 48.74 FkFk
9to 11 03(37.5%) 08(50%) 25(32.89%)
11t013 01(12.5%) 02(12.5%) 30(39.47%)
Above 13 00(0%) 01(6.25%) 07(9.21%)
Previous obstetric complication
SA/ miscarriage 05(62.5%) 06(37.5%) 04(5.3%) 22.59 Hokkk
Previous PTB/ Still Birth 03(37.5%) 07(43.75%) 21(27.63%)
HIGH BP
Total Cases 08(8%) 16(16%) 76(76%) 1.164 NS
Affected Cases 02(25%) 08(50%) 44(57.89%)

p > 0.05NS; p < 0.0001 ****

Neonatal factors: Neonate's birth weight (p < 0.0001). The sex of newborns was
was divided into three categories: below 1 nonsignificant between the two groups.
kg, between 1-2 kg and more than 2 kg, and Significantly higher number of PTB
was highly significant for PTBs below 1 Kg  neonates suffered from complications such
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as being extremely critical, respiratory
problems and other complications and were
admitted to NICU due to less development
(p <0.0001).

We divided the gestational age into
six categories: three categories for normal as
37-38 weeks, 38-39 weeks and 40 weeks
and above, similarly three types of PTB as
extreme (below 28 weeks), very (28-32
weeks) and moderate/ late (32-37 weeks)
PTB. It is found that most of the normal
births took place between 38-39 weeks,
followed by 40 weeks and lastly, 37-38
weeks. Whereas, in the case of PTB, out of
the total 100 births, maximum births (76)
were observed in moderate to late preterm
(32-37 weeks), followed by 16 in very (28-
32 weeks) and 8 in the extreme (below 28
weeks) PTB.

DISCUSSION

In this study, we observed many
factors that affect the outcome of the
pregnancy. Awareness about the factors that
induce changes in the intrauterine condition,
specifically physiological and pathological,
affecting maternal and foetal health, foetus
growth in the uterus during prenatal life and
further postnatal growth and development
are essential.

In our study, we observed a
significant number of PTB cases in the
teenage group. The probable reason behind
it could be the competition for nutrients
between the mother and foetus, %! as during
the teenage years female herself is in a
growing phase. Thus, it is scientifically
believed that conceiving a baby after at least
20 years of maternal age is advisable for
both mother and infant's health. In support
of our results, we noted that several studies
have also confirmed increased chances of
preterm birth risk in teen pregnancy even
after controlling other risk factors. %14
When we compared PTB sub-categories,
teen pregnancy showed the risk for very and
moderate PTBs while maternal age above
30 years showed the risk for the extreme
PTBs, which means both teen and above 30
years of maternal age elevated risk of PTB

in our study population. Furthermore, we
observed maximum normal births in the age
group of 20 to 25 years, which appears to be
the safest and most fertile period for
conceiving. A progressive rise in the
incidence of PTBs detected after 25 years of
age is possibly due to ageing, which affects
females' physiological status, and fertility
complications are very common nowadays
in the late 30s and may also complicate
pregnancy further. In our society, females
plan pregnancy mostly in their late 20s to
early 30s; therefore, we noted lesser
deliveries after 30 years of maternal age.
Yet, a significant number of PTBs were
observed after 30 years of maternal age
rather than full-term births. A large
retrospective cohort study on the Canadian
population by Fuchs et al. observed an
elevated PTB risk after 35 years of age. [1°]
Moreover, in the incidence of the adverse
perinatal outcome, including preterm birth,
a well-known correlation between maternal

age and parity, specifically young
multiparity and older primiparity, has
greater risks. [°1  Additionally, older

primiparas might have a greater chance of
preterm birth than older multiparity. [6]
Though, we have not observed a significant
correlation  between  primiparity and
multiparity with  PTB outcome. In
multiparity, the interpregnancy interval
should not be less than six months as a
certain amount of time would be required to
replenish the nutritional stores, recover
internal organs, eliminate chances of
infection and recover from post-pregnancy
stress. [*] Fortunately, not a single case in
our study group had an interval of less than
six months between pregnancies. Therefore,
large population-based studies may show
the correlation of less intermediate
pregnancy intervals with PTB.

One of the probable reasons behind
the high numbers of full-term births in the
urban area is readily available resources and
medical facilities which facilitate mothers to
reach out for help in discomfort situations,
contrast to that, major problems of
urbanisation such as  environmental
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pollution, inflation and stressful life make
living difficult even more as most of these
women belonged to low socioeconomic
background, which could be the reason for
high numbers of PTBs. A large population-
based study by DeFranco et al. suggested
that environment independently affect birth
outcomes, despite accounting for many
sociodemographic, obstetric, medical, and
other variables; they further noted that
women  living in  socioeconomically
deprived areas have a higher risk of preterm
birth. (8] Also, we noticed higher PTB
frequency in rural and slum areas,
apparently because of lacking sufficient
resources, right information, medical
facilities, ignorance of the ill conditions,
strenuous activities, and competition for
earning daily wages. From the literature, it
is known that maternal tobacco
consumption in the form of mishri
(pyrolysed and powdered tobacco), betel
quid (paan) with tobacco, gutka, and paan
masala can shorten the gestation period and
increase the number of preterm birth and
low birth weight (LBW) babies. [
Moreover, Rogers observed that secondhand
smoke exposure also affects birth weight
and increases the risks of small for
gestational age (SGA) and LBW births. [20]
However, in our study, we found only 14
cases of tobacco addiction out of 100 PTB
cases, and statistical analysis revealed no
significant difference between the cases and
controls. Thus, no correlation between
tobacco uses and birth outcomes was
observed by us.

In the case of family structure, i.e.,
nuclear and joint family, two possibilities
are there, leading to equal probabilities for
PTB as there is no significant difference
seen in both the groups. In the joint family,
due to more responsibilities and social
pressures on women, there may be more
preterm birth chances. Contrarily, the
positive side of living in a joint household is
that persons are available to take extra care
of the mother and share responsibilities,
thereby raising the possibility of full-term
deliveries. Nowadays, couples might live

separate from their parents due to having a
job or working in different cities or states.
The young mothers might not get enough
care, and no elderly family member is
directly available to guide pregnancy
maintenance, which can cause PTB and
other pregnancy-related complications, as
observed in a nuclear family setting. On the
other hand, the probability of delivering
full-term  birth  could be  fewer
responsibilities, less stress and
independence. Out of all these possibilities,
we firmly believe that mother and fetal
health individually depends on the type of
their relationship with their spouse and in-
laws. Besides that, Collins et al. observed
that exposure to interpersonal racism might
be a risk factor for pregnant women at an
individual level and expressed the
cumulative impact on the social level that
affected childbirth outcomes. [211 A report by
Auger et al. suggested that the material
deprivation is linked to causing PTB rather
than social deprivation. [?]

More than 70% of all females were
literate and showed a considerable impact
on birth outcomes as significant number of
control literate women with full term
deliveries were observed. Literacy helps
females understand the value of good
hygiene practice and the right knowledge
about reproductive physiology, especially in
adolescent age and empowerment. Luo et al.
observed a higher risk of PTB in the group
of women who did not finish high school
and lived in poorer areas. [?% EI-Sayed and
Galea found that more educated women
have ready access to  obstetrical
interventions, such as elective caesarean
sections, than less educated women, which
could explain why more educated women
have a higher risk of PTB. [?*I However,
Auger et al. found no risk or difference in
highly educated and slightly lower educated
groups. [2°]

Based on our observations, it is
evident that the mother's BMI and proper
diet play a vital role in the birth outcome.
Mothers with very low or high BMI were
found to be at risk of delivering preterm
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since low BMI, i.e., severely underweight
and underweight, may not fulfill growing
foetus's nutritional demand sufficiently and
can increase her risk for gestational
anaemia, hypertension, miscarriages and
preterm delivery or even maternal mortality.
Maternal high BMI (overweight and obese)
is also problematic for obesity-related
pregnancy disorders such as endothelial
dysfunction, insulin resistance, oxidative
stress, lipotoxicity and PTB. A Swedish
nationwide cohort study of more than 1.5
million deliveries found that overweight and
obesity in pregnant women is associated
with an increased risk of premature
delivery, especially extreme premature
birth. [ However, in contrast to that,
Hendler et al. found that the total PTB rate
was lowered in obese women; the probable
reason behind it could be the length of the
cervix. 261 In obese women, the prevalence
of short cervix is significantly lower than
normal or underweight women, which may

reduce the risk of PTB. Moreover,
Bhattacharya et al. observed better
pregnancy outcomes in  underweight

females. [61 A retrospective study on 11,726
women by Lynch et al. also observed a
significant increase in preterm birth
incidence at the extremes of BMI. 271 While
there is a major contradiction in determining
whether a vegetarian or mixed diet is
advantageous during the pregnancy and
birth outcome in the literature, we have
noticed a significant number of full-term
births in the vegetarian group. Low intake of
plant-based food has been shown to increase
the risk of gestation-related issues, such as
preeclampsia and pre-gravid  obesity,
increase genotoxicant susceptibility, and the
onset of pediatric diseases. [%1 An
unbalanced diet leads to vitamin and
mineral deficiencies such as vitamin B-12,
iron, zinc, and iodine.

Haemoglobin levels outside the
normal range create many health-related
issues, especially during pregnancy, it plays
a significant role in maintaining the good
health of the mother and growing foetus.
Increased PTB when Hb levels were below

average (>11g/dL- maternal anaemia), as
observed by us, was probably due to the
lack of oxygen supply to the foetus as low
Hb levels reduces the oxygen-carrying
capacity of the blood. Furthermore, from the
literature, it is evident that other than PTB,
maternal anaemia is also linked with low
birth  weight, small-for-gestational-age,
stillbirth, perinatal and neonatal mortality,
and adverse maternal outcomes (post-
partum hemorrhage; preeclampsia). [12:29:30]
Most of our study group females were from
socioeconomically deprived backgrounds;
thus, they might lack proper nutrients from
food (iron, vitamins A and B12, folate, and
riboflavin) that possibly leads to anaemia
and low BMI. Chaparro and Suchdev
emphasised the risk factors most prevalent
causing anaemia in low- and middle-income
countries include, nutritional deficiencies,
infection/inflammation, genetic hemoglobin
disorders, iron deficiency (ID) and the role
of inflammation and infection. Y While
looking into PTB sub-categories, we noticed
low Hb levels (7-9 g/dL) elevated risk of
extreme PTB, highlighting that low Hb
levels should never be neglected. Not
surprisingly, maximum normal deliveries
were observed in the Hb range of 11-13
g/dL by us and reported by Gonzales et al.
(297 However, we observed an elevated risk
of PTB when Hb levels were 13 g/dL and
higher. The probable reason behind it could
be the high viscosity of the mother's blood
due to high Hb levels, which may hinder the
uteroplacental circulation and lead to foetal
growth retardation or preterm birth. Various
studies also have reported high Hb levels
(more than 13 g/dL) and its adverse effects
on the pregnancy outcome such as PTB,
LBW, SGA, stillbirth, gestational diabetes
and preeclampsia. 2321 However, a meta-
analysis by Sukrat et al. which included
Asian, European, African and North
American population-based studies, did not
find any risk of PTB in Hb levels 14 g/dL or
higher. [331 We observed significantly high
PTB cases in mothers with blood group B
while blood group O mothers showed a
lesser PTB risk. The mechanism or reason
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behind it is not known, and it could be a
mere coincidence.

A notable correlation may lie
between the mother's past bad obstetric
history and its recurrence. We observed a
repeated pattern of preterm birth or other
adverse obstetric outcomes in women with a
previous medical history of SA/miscarriage,
stillbirth, and PTB, although the values were
not significant. The control females were
lacking or had a negligible history of such

recurrence risk within the PTB sub-
categories; women who had previous
obstetric complications delivered

significantly higher extreme PTBs (<28
weeks) and very PTB (28-32 weeks). Even
after known sociodemographic risk factors
were accounted for, women with a history
of three or more miscarriages had an
increased risk of adverse perinatal outcomes
such as preterm birth, very preterm birth,
and perinatal death in subsequent
pregnancies, according to a study by Field
and Murphy. B4 It is known that cervical
incompetence leads to PTB, resulting from
past abortions/ miscarriages. [*1 A study
conducted in Ethiopia strongly believed that
the previous history of child-related adverse
pregnancy outcomes could be a significant
predictor for preterm birth. B¢ We also
reported significant PTB numbers in the
group of mothers with other kinds of health
complications such as abdominal pain,
fever, jaundice, vertigo, severe vomiting,
unusual swelling, drying of amniotic fluid,
typhoid, unusual bleeding and cervical
incompetence during pregnancy. Thus, the
mother's  illness and  physiological
complications during pregnancy affect the
delivery outcome negatively. We analysed
dysmenorrhea stress before the pregnancy to
figure out any link with mothers' physical
and reproductive strength as almost half of
the women from our study group went
through menstrual cramps before the
pregnancy; however, no correlation was
found with PTB.

During pregnancy, high blood
pressure is one of the most common causes
of morbidity and mortality in mothers and

newborns. About 5% to 7% of pregnancies
worldwide are affected by pregnancy-
induced hypertension. 21 We observed that
more than 50% of mothers in our study who
delivered PTB were having hypertension,
confirming a strong correlation between
hypertension and PTB/ adverse pregnancy
outcomes. Hypertension during pregnancy
reduces the blood supply to the placenta,
which reduces the consumption of oxygen
and food for the foetus, leading to premature
delivery and low birth weight. High blood
pressure during pregnancy can cause
placental complications and slow foetal
growth. Chronic hypertension is associated
with increased incidences of placental
abruption, acute renal failure, cardiac
decompensation, and cerebral accidents in
the mother and of growth retardation and
unexplained mid-trimester foetal death. [37]
Moreover, extremely obese women with
chronic hypertension are at special risk for
cardiac decompensation near term. [37
Studies have  provided a  better
understanding of the possible mechanisms
responsible for pregnancy-induced
hypertension's pathogenesis. Bangal et al.
have observed an increased risk of preterm
birth by 18% in mild pregnancy-induced
hypertension (PIH) and 48% in severe PIH,
especially among young primigravida in the
rural population of Indian mothers. [ A
recent study conducted in the USA based
black women by Premkumar et al. identified
that women with gestational hypertension or
chronic hypertension had 3.4 to 11.6 times
more risk of preterm births than non-
hypertensive women. [39]

Taking adequate supplements and
medications is essential for the mother's
health. Our study shows that more than 90%
of the mothers who delivered full-term
babies were very regular in folic acid and
other vitamin supplementation,
demonstrating that pregnant women should
take the required medications during
pregnancy to overcome vitamins and other
deficiencies. WHO also recommends 30-60
mg daily iron during pregnancy. [“°! Studies
have shown that folic acid supplementation
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reduces preterm birth risk and has protective
effects on small for gestational age births.
Furness et al. found that women who
received folic acid gave birth to heavier and
more full-term babies than those who did
not, and also maternal RBC folate
concentration in early pregnancy is
associated with SGA and PTB. [“l A study
from south India by Muthayya et al. found a
strong association between maternal low
serum B12 levels and intrauterine growth
restriction in urban Indian women. [*21 We
also observed a good number of healthy
births among mothers who had consulted
and visited doctors regularly and followed
the doctor's instructions for Kkeeping a
healthy pregnancy, while those who did not
maintained regularity in doctor’s visits or
medication elevated chances of having a
preterm birth.

We did not notice a significant
difference in male and female sex ratios in
our population. However, there were
relatively more female neonates delivered as
PTB. According to the literature, it is
evident that males are at a greater risk of
delivering as a PTB and have a higher
mortality risk. [“344 In the case of birth
weight, most PTBs fell under the less than 2
kg category due to early parturition and less
development. Furthermore, most normal
births (full-term) fell above 2 kg of
birthweight due to being born after complete
gestation. Khashan et al. found out that any
kind of stressful life events exposure before
conception or during pregnancy affects
newborns and significantly increases the
chances to deliver with lower birth weight.
[45]

Because of being born prematurely,
neonates face many survival complications
at birth and are frequently admitted to
newborn intensive care units (NICU) for
critical care. Most preterm infants born
before 32 weeks of gestation will remain in
the NICU until they are close to term,
allowing their organs to grow sufficiently to
function properly without the need of
intensive care. [ Out of many
complications, pulmonary problems affect

preterm babies maximally. Premature birth
disrupts normal lung development in the
womb, leading to major changes in lung
function and physiology. [*71 Further, they
noticed that the respiratory system
immaturity of newborns at 34 to 36 weeks'
gestational age causes greater morbidity in
children leading to pulmonary function
abnormalities that can even last into
adulthood. Moreover, being a developing
country, India does not have excellent
medical facilities everywhere, which make
survival of the infants more difficult. For
that, the option of kangaroo mother care
(KMC) exists. A study by Lawn et al.
revealed the potential effect of KMC in low-
income countries, where other options for
preterm baby care are limited due to a lack
of neonatal care units, which are generally
located in the far referral hospitals and
might be understaffed and ill-equipped. [*]
Since the sample size was small, we suggest
further extensive population analysis to
confirm the observations and
recommendations for pregnant women for
the mother and child's welfare.

CONCLUSION

PTB is undoubtedly a multifactorial
condition as many  environmental,
physiological and epigenetic factors can
trigger the condition. In our analysis
between preterm and full-term groups,
variables like maternal age, BMI at extreme
ranges, Hb level below 9 g/dL or above 13
g/dL, hypertension, medication and doctor's
consultation, balanced diet, area of living,
literacy, health complication  during
pregnancy, and blood group significantly
elevated risk for PTB and must be taken into
imperative consideration. Besides, other
variables such as tobacco addiction, family
structure and income, occupation and work
during pregnancy, menstrual pain before
pregnancy, parity, interpregnancy interval
did not elevate risk for the PTB.
Furthermore, maternal age, Hb and previous
obstetric outcome were significant within
the PTB categories, while high BP and BMI
of mother did not show specific relevance.
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By understanding risk factors underlying
PTB complications, pregnant mothers can
be monitored and alerted priorly to reduce
the rate of PTB effectively.
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