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Summary

A Prospective case control study was conducted in a tertiary hospital in
Northern India to determine the risk factors associated with prete~m
labour. Ninety four consecutive patients with preterm spontaneous labour
were selected as cases and 188 patients with term spontaneous labour as
control. The incidence of preterm labour was found to be 23.3%. The cases
were older, shorter and lighter than controls. They had lower body mass
index (BMI) and mid arm circumference (MAC). They belonged to
significantly lower income group and their educational status was lower. Mean
pregnancy order was higher and mean parity was lower amongst the cases.
Mean birth weight and apgar score of the babies were lower. Maternal weight
<45 kg (OR 4.9), height <150 cm (OR 3.4), BMI <19 kglm2 (OR 2.91), MAC
<20 cm (OR 7.78), education <5 year (OR 2.73), income <2000 rupees (OR
5.05) and birth interval <12 months (OR 6.39) were significant risk factors
for preterm labour.

Introduction

The preterm birth and low birth weight are
the central issue in perinatal heath care. Its
importance as a major obstetrics and public
healtlJ problem is easily demonstrated by
virtue of its contribution to the total perinatal
mortality I. These babies are also likely to die
as infants or if they survive they may be
disabled.

The international definition of pre term
infants is an infant born prior to 37 week
(less than 259 days) from the first day of
mothers last menstrual period I. It was defined

traditionally on the basis birth weight under

2500 gm. From research now it is evident
that it encompasses at least two distinct type
of infants: infantswho are smallbecause they
are born early and infants who are born at or
near term but are small because their growth
was retarded in utero. Up until recently,
comparative epidemiological studies have
been largely limited to conditions as defined
by birth weight below an arbitrary cut -off
point. This is because birth weight is the only
measure which can be collected at national

and international levels and additionally had
the advantage of the problem of definitions
and the possibility of repeatable and reliable
measurement. However it come to
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increasingly clear that advance in the
understanding of the subject will only
become possible if full use is made of all
availableinformationon the birth weight and
gestational age distribution, their joint
relationship in the population under
considerationand the factorswhich influence

these, in particular the lower tail of the
distribution2.In this study preterm labour in
considered exclusively to determine the
potentialy important and modifiable risk
factors.

Materials and Methods

This prospectivecase control study was done
between August and December 1995 in a
tertiary hospital of Northern India. All
consecutive women during this period who
satisfied the inclusion/exclusion criteria as
cases were enrolled.

Cases were women who delivered before 37

weeks of gestation (~259thday) counting
from the first day of last menstrual cycle.
Women who are unsure of last menstrual

period were excluded. Also excluded were
mothers who were induced or delivered by
caesarean section without spontaneous
labour.

Controls were the women who delivered

after 37 weeks of gestation (~260'hday) with
spontaneous labour with or without
spontaneous rupture of the membranes.Two
controls were chosen for each case which

followed immediately after the birth of the
cases infant.

The patient were admitted from emergency
and outpatients department. History was
recorded in a structured proforma by one
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single investigator (FB). Labour was

diagnosed on the basis of (I) regular,
recurrent uterine contraction (at least once

in 10 minutes and lasting for 30 seconds or
more) (2) progressive dilatation and
effacement of the cervix.

The labour, delivery and babies were
managed in the standard way. The
importance of various putative risk factors
were assessed using X2test estimating odds
ratio and their 95% confidence interval.
Fisher's exact test was done for some

variables.Continuous variable in the preterm
and term labour were compared using
students 't' test.

Resutls

Total of 695 deliveries took place in these
months and there were 127 (18.3%)

preterm births. Ninety four (13.3%) were
spontaneous preterm labour. Controls were
188. Table-I summaries the sociodemo-

graphic characteristics and relevant past

obstetric performance. The cases were
older,shorter, lighter,and had low body mass
index (BMI) and mid arm circumference

(MAC). Cases belonged to significantly
lower income group and educational status.

Though the mean pregnancy order was
higher in preterm labour, mean parity was
lower. Number of abortions and previous

preterm delivery was high amongst cases.
Birth weight of the newbornsand apgar score
at 1 minutes was significantly lower in
preterm birth. Five minutes apgar score was
not significantly different.
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Table-I: Distribution of cases and controls by selected characteristics and statistical values of students
'( test

Characteristic p ValueCases (n-94)

Mean:tsd

Controls (n-88)

Mean:tsd

Age (yrs)

Height (cm)

Weight (kg)

BMI (kg/m2)

MAC (cm)

Income (rupees/m)

Education (years)

Gravida (no)

Parity (no)

Previous Abortion (no/pt)

Previous preterm Labour (no/pt)

Birth wt (gm)

Apgar score at I min

28.18:t4.51

153.62:t6.42

45.72:t8.42

19.34:t3.16

21.82:t3.21

2123.9:tl030.70

8.78:t5.2

2.62:tl.8

.93:t1.2

.69:t1.35

.22:t.64'

2 I24:t483

7.93:t2.38

25.82:t4.0

154.84:t5.3

51.94:t9.18

21.61:t3.25

24.26:t2.82

3370.7:t2160.1

11.02:t4.3

2.31:t1.33

.77:t.91

.53:t.89

.11:t.42

2314:t133

8.85 :t.85

.228

.091

<.001

<.001

<.001

<.001

<.001

.103

.219

.306

.069

<.001

<.001

Some of this characteristics on the continous

scale were dichotomized using appropriate
cut-off points. Thus low body weight was
defined as weight below 45 kg; short
stature as height <150 cm; poor nutritional
status as BMI <19 cmlm2 and MAC 20 cm;

. low educational status as education <5 years
and low income group as income <2000
rupees per month. The odds ratio with 95%
confidence interval were calculated for these
dichotomization and were shown in Table-

II. The cut off points were arbitrarily selected
to give a significant odds ratio.

Table-III shows comparison of relevant
past obstetric performance of the cases
and controls. Primigravidae were excluded.
Poor outcome (still birth and abortion)

of penultimate pregnancy was found to
be statistically significant. Still birth in
previous pregnancy was also found to be
significant. Spontaneous abortions, medical
termination of pregnancy and preterm birth
were not significant. Analysis of clinical
circumstances and proximate causes for
pre term labour were shown in table-IV.
Premature rupture of membranes, twin
gestations and congenital anomaly were
significantly more in preterm group. Lack
of prenatal care was found significantly
related with risk of prematurity. Table-V
shows the effect of confluence of multiple
risk factors (proximate causes) on the
occurrence of pre term births. A greater
number of factor present correlated with
higher incidence of preterm labour.
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Table II: Riskfactorsfor preterm labour

Risk factors

Age, yr
<20 vs ~20
Height, cm
<145 vs ~145
Weight, kg
<45 vs ~45
BMI, kglm2
<19 vs ~19
MAC, cm
<20 vs ~20
Education, yr
<5 vs ~5
Occupation
Housewife vs employed
Income, Rupees/month
<2000 vs ~2000
Gravida, no
Ivs 2+
Interpregnancy interval, month
<12 vs ~12

a=Chi square test, b=Fishers exact test

Table-III: Distribution of cases and controls by previous obstetric performance (excluding
primigravidae) and statistical significance

OR

.98

.92

3.40

4.9

2.91

7.78

2.73

5.93

5.05

6.36

62

95 % confidenceinterval p Value-
.20-4.08 .58b

.97-12.39 .05a

2.72-8.85 <.001 a

1.69-5.02 <'.001 a

3.91-15.62 <.001 a

1.38-5.43 <.05 a

2.16-17.66 <.001 a

2.77-9.22 <.001 a

.56-1.70 <.9645 a

3.04 -13.38 <.001 a

Cases Controls Xl p Value
n=62 n=123

Still birth & Abortion 39 51 6.75 .0009
Still birth 14 8 8.69 .003
Spontaneous Abortion 20 33 .36 .549
MTP 5 10 .07 .787
Preterm birth 7 8 .71 .4006

MTP: Medical termination of pregnancy
Table-V: Incidence of premature labour

Table-IV: Clinical circumstances and proximate according to the number of clinical risk factors
causes for preterm labour present per patient

Risk factors p value
No of variables No.of No.of labour 95%CI

PROM <.01a
Presentper Mothers Preterm %

PIH .159a
pregnancy

Twin <.00I b

Cervical incompetence with cerclage .12b 0 79 9 11.4 7.0

Congenital anomally <.05b I 103 31 30.1 8.58
Heart disease <.08 b 2 68 35 51.5 11.87

Unhooked patients .001 a 3 25 10 40.0 19.20

a=x2, b=Fishers exact 4 4 3 75.0 42.43
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Discussion

Pre term labour occurs about 6% of all

deliveries3. The higher incidence in the study
is probably due to the fact that this institution
is tertiary care centre and deals mainly with

very high risk cases. Similar incidence

(11.6%) was reported from another tertiary
hospital of India4.

Older mother having their first child and
teenage mother having their second child
are prone to preterm labour. Whether these
poor birth outcomes are a direct function of
maternal age of whether maternal age serve
as a proxy for other factors that are more
directly responsible for these problems is
unclear,6. This effect of age was not evident
in this report, probably due to small number
of cases in teenage and elderly group. There
is little convincing evidence even in
methodologically standard studies that
maternal stature effects pregnancy duration
or prematurity7. Short maternal height was
an independent risks for IUGR, but not for
preterm births9. On the other hand, low
maternal weight and poor weight gain in
pregnancy increases the risk of premature
labour9.Though there is controversy, some
of the reports show direct relationshipof low
socio-economic status with prematurity12. In
this study most of the mothers were
housewives and it was not possible to
determinethe effectof occupationon preterm
labour. Most of the working class belong to
professional groups who were found to have
lower risk of preterm births13.It was also
evident that part of the problem lie in the
relationship between employment status and
socio-economic status. In modem society
women in lower socio-economicgroups tend
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to work, women higher socio-economic
group tend to stay at home. So the effect
differs with passage of time. Furthermore
physicians are likely to insist that a women.. .
expenenclllg a senous pregnancy
complication should stay home9. One large
study observed that employment outside
home was associated with better pregnancy
outcome14.

Regarding pregnancy order Berkowits found
significant difference between primi and
multigravidael2.The present study does not'
show any significant difference based on
pregnancy order or parity alone.

Short intervalbetween pregnancies increases
small for gestational age but length of
gestation was less affected'5.lnterpregnancy
interval was defined from date of last birth

to the start of last menstrual period for the
current pregnancy. The confounding are
many including length of gestation and
outcome of previous pregnancy. After
controlling for these the effect was not found
to be significant for preterm deliveries9,15.

The effect of still birth, prior spontaneous
abortion, induced abortion, prior preterm
birth are controversial. Though in present
study no significant effect is found, there are
reports of significantly elevated risk of
prematuritylO.17. Induced abortion may
increase risk of prematurity 12. Recent studies
shows that the present technique of legal
abortion does not increase risk for subsequent

prematurity or other obstetric casualty1S.
Prior still birth found to have an elevated risk

of low birth weight (LBW) and prematurity,

as found in the present seriesl7.
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Clinical circumstances or proximate cause
of preterm labour may vary in different
groups6.Preterm PROM is found to be an
important association as in present study19
Medical complication identified were
abruptio placentae, placentae praevia,
toxaemia of pregnancy and hypertenstion,
multiple gestation etc.9.15.Lack of prenatal
care consistently is associatedwith low birth
weight9.A large study confirmed that LBW,
very low birth weight (VLBW) and preterm
birth decrease with increasing levels of
prenatal care20.

High rates are LBW are found in population
with multiple adverse influence all acting at
once. A greater number of factors present
correlated with a higher incidence of low
birth weight21.The finding is similar to the
present series.

Meis and colleagues analyzed the causes
of delivery before 37 weeks in 1134 live
birth infants. Approximately one third were
indicated deliveries due predominantly to
placental haemorrhage and hypertensive
disorders. Remaining two thirds were done
to spontaneous premature labour with or
without ~ptured membranes22.Letterie and
colleagues analyzed 50 consecutive preterm
births and identified conditions sufficient to

explain 96% such as placenta praevia or
abruption, aminotic fluid infection,
immunological (antiphospholipid antibody
syndrome), cervical incompetence, uterine
problems, pre-eclampsia, trauma/surgery,
foetal anomaly etc. More than half of the
pregnancies resulting in preterm birth had
two or more possible causes suggesting
that many such birth are multifactorial in
origin23.
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Hickegandcolleagues,however,have shown
that low maternal prenatal weight gain is
associated specially with an increased risk
for preterm births24. Chorioamniotic
infection caused by a variety of
microorganism has emerged as possible
explanation for many here to fore
unexplained cases of ruptured me~branes
and/or preterm labour25.A history of prior
preterm delviery strongly co-relates with
subsequent preterm labour26.Asymptomatic
cervical dilatation after mid pregnancy has
gained attention as a risk factors for preterm
labour7,28.

Fe'talfibronectin in cervico-vaginalsecretion

prior to me~brane rupture may be a maker
for impending premature labour; measured
using ELISA and values exceeding 50 mg/
ml are considered a positive result29Leeson
and associates and Placeman and co worker

have found that althoughfibronectin positive
tests are associated with pre term births
negative results are more consistantly
meaningful in predicting that preterm labour
will not ensue30.3I.

The limitation of the study includes two
important aspect. The relatively small
sample size may have been insufficient for
detecting association that would have been
statistically significant in a larger study, and
the statistical testing for a large number of
variables may have resulted in chance of
spurious findings.

With the better understanding of the risk
factors of preterm laobur, it is expected to
reduce the rate of prematurity with its
associated morbidity and mortality.
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