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ABSTRACT:

This is a retrospective case control study conducted between 1 January 2005 and 30 June 2006
at the Hospital Tuanku Jaafar, Seremban, Malaysia. The objective was to study the maternal
sociodemographics and foetal characteristics associated with premature delivery. There were
387 cases selected universally and 387 controls selected by using systematic random sampling
involving every 13 cases. The patients were women who had delivered their babies before
37 completed weeks, while the control were women who had term deliveries during the
same period. Data were collected using structured questionnaire through secondary data.
Results showed that having multiple pregnancies (OR=8.33, 95% Cl: 2.91, 23.84), congenital
abnormality (OR=4.6, 95% Cl: 0.98, 21.84) and intrauterine growth retardation (OR=15.59, 95%
Cl: 3.69, 65.82) were the risk factors of premature delivery. Being an ethnic Indian also raised the
odds (OR=1.67, 95% Cl: 1.14, 2.43) but this was not significant in the multivariate analysis. Other
sociodemographic characteristics did not contribute significantly to the risk factors for premature
delivery in this sample. In conclusion, foetal characteristics were found to be significantly
associated with premature delivery after adjustment for other confounding factors. (JUMMEC

2008; 11 (2): 59-65)
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Introduction

Premature delivery is a leading cause of perinatal
mortality in the United States and all over the world.
Infants born before 37 weeks of gestation are also at
a higher risk of contracting infections and of having
problems (1). WHO defined
premature delivery asinfants born before 37 completed
weeks as calculated from the first day of the last

neuro-developmental

menstrual period. Premature delivery is a cause of 75%
of perinatal morbidity and of mortality world wide (1).
It is of public health importance as premature delivery
contributes to 12.2% of perinatal mortality in Malaysia
and 73.2% of perinatal mortality occurred in the first
week of life (2). A study by Boo showed that 95.7% out
of 329 premature babies had low birth weight, which
was high risk for perinatal mortality (3)

Most causes of premature delivery are unknown. In
Malaysia, the prevalence of premature delivery was
10% in the year 1998 (4). There were no published
findings
characteristics of premature deliveries. Therefore, it is

on maternal characteristics and foetal

important to look for the causes of premature delivery.

The objective of our study was to look at the maternal
sociodemographic and foetal characteristics among
mothers presented with premature delivery.

Methodology

The study was conducted in Hospital Tuanku Jaafar,
Seremban, between 1 January 2005 and 30 June 2006.
The study design was a retrospective case control study.
Secondary data of the cases and controls were extracted
from the medical records in the hospital. The patients
were defined as women who delivered at less than 37
completed weeks while control was defined as women
who delivered after 37 weeks period of gestation.
Measurement of period of gestation was based on
ultrasound and the last normal menstrual period.
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Table 1: Frequency Distribution of Maternal Sociodemographic Characteristics

Sociodemographic characteristic Premature N=387 N (%) Term N=387 N (%) p value
Age (years) Mean s.d 30.93 5.93 30.62 5.07
Parity/ number of children ~ Median s.d 3 1.47 3 1.49
BMIkg/m2 Mean s.d 25.12 3.7 24.65 3.83
Ethnicity 0.00
Malay 259 (49.0) 270 (51.0)
Chinese 32 (37.6) 53 (62.4)
Indian 88 (61.5) 55 (38.5)
Others 8 (47.1) 9 (52.9)
Age group in years 0.45
<27 108 (49.1) 112 (50.9)
28-31 107 (47.8) 117 (52.2)
32-35 84 (48.8) 88 (51.2)
>36 88 (55.7) 70 (44.3)
Mothers’ education 0.31
Primary 9 (69.2) 4 (30.8)
Secondary 306 (50.3) 302 (49.7)
Diploma/degree 72 (47.1) 81 (52.9)
Marital status 0.56
Married 386 (50.1) 385 (49.9)
Divorced 1(33.3) 2 (66.7)
Mothers’ occupation 0.31
Professional & Management 34 (39.5) 52 (60.5)
Skilled worker 15 (48.4) 16 (51.6)
Semiskilled worker 80 (51.6) 75 (48.4)
Unskilled worker 27 (56.3) 21 (43.8)w
Businesswoman 17 (60.7) 11 (39.3)
Housewife 214 (50.2) 212 (49.8)

There were 12,015 deliveries during the study period.
All mothers with premature delivery were selected as
cases, while mothers with term delivery were selected
as controls. The exclusion criteria were primigravida,
cases referred from other states, non-Malaysians and
mothers with intrauterine death.

A total of 774 respondents which consisted of 387
cases and 387 controls were selected into this study.
The sample size was calculated by using EPI_INFO
version 12 with a=0.05, power=80%, and a prevalence
of maternal smoking of 12% with OR=1.8 which was
based on the study by Ahern et al (5).

A structured questionnaire was prepared to extract
the data from the medical records. The questionnaire
recorded sociodemographic characteristics of mothers
such as age, ethnicity, education level, marital status,
occupational status, smoking status, parity, and Body
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Mass Index (BMI). Foetal characteristics such as sex,
twin delivery, congenital abnormality and intrauterine
growth retardation were also recorded using the same
questionnaire.

Data Analysis

Data was entered and analysed in SPSS Windows
version 11.5. Significant level was preset at 0.05 and
95% C.I. was reported where appropriate. Logistic
regression was used to investigate the association of
maternal sociodemographic and fetal characteristics
on premature delivery. Variables with p < 0.25 were
entered into the multivariate logistic regression model.
The final model consisted of variables with p < 0.05.

Results

Table 1 shows the frequency distribution of

sociodemographic characteristics of the mothers. The
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Table 2: Association between Maternal Sociodemographic and
Characteristics with Premature Delivery
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Table 3: Association between Foetal characteristic with Premature
Delivery

Maternal Sociodemographic Crude 95% CI  p value Foetal Characteristic Crude ratio 95% ClI p value
characteristic OR
Ethnicity 0.004 Twin <0.001
Malay 1.00 - No 1.00 -
Chinese 0.63 0.39,1.01 Yes 8.33 2.91,23.84
Indian 1.67 1.14,2.43 - -
Others 0.93 0.34,2.43 aHt;f‘tgrrz];fit‘;O"ge"'tal 0.05
No 1.00 )
Age group in years 0.45 Yes 4.60 0.98,21.84
<27 1.00 -
28-31 0.95 0.65,1.38 Baby sex 0.77
32-35 0.99 0.66,1.48 Male 1.00 )
>36 1.30 0.86,1.97 Female 1.04 0.78,1.38
Education 0.31 History of intrauterine < 0.001
Primary 2.51 0.75,8.57 growth retardation
Secondary 1.14 0.80,1.63 No 1.00 -
Diploma/ Degree 1.00 ) Yes 15.59 3.69,65.82
Marital Status 0.56
Married 1.00 - controls were professionals and/or worked in
Divorced 0.50 0.05,5.52 managerial positions. About two-thirds of the cases
Maternal Occupation 0.31 smoked compared to the controls.
Professional & Management 1.00 -
Skilled worker 1.43 0.63,3.28 The association between maternal sociodemographic
Semiskilled worker 1.63 0.96,2.78 characteristics with premature delivery for all cases
Unskilled worker 196 1.04,4.02 and controls are presented in Table 2. The odds of
Businesswoman/ self employed  2.36 0.98,5.66 .
Housewives 1.52 0.96,2.47 premature delivery was 1.67 (95% Cl 1.14, 2.43)

mean age of the mothers with premature delivery was
30.93 £ 5.93 years, while for the control was 30.62 + 5.07
years. The average number of children for both groups
was 3. There was a slight difference in terms of mean
BMI for both groups. The mean BMI kg/m? was 25.12 +
3.7 for the cases and 24.65 + 3.83 for the controls.

Premature deliveries were significantly more common
(p=0.004) among the Indian mothers (61.5%) as
compared to Malays (49%), Chinese (37.60%) and
others (47.10%). Mothers in the age group of more
than 36 years old were more commonly found to have
premature deliveries compared to mothers from other
age groups.

About half of the mothers in the cases group received
secondary level of education (50.3%), while about
half of the control group received tertiary education
(52.90%). Half of the mothers in the cases’ group
were married and about 60% of them were
businesswoman/self-employed. A majority of the

times more likely in Indian mothers compared to
Malay or Chinese mothers. However, variables such
as age group (p=0.45), education status (p=0.31)
and marital status (p=0.56) were not significantly
associated with premature delivery. The association
between maternal parity (p=0.88) and
status (p=0.41) with premature delivery were not
significant. The association of BMI
marginally significant (p=0.06).

smoking

group was

Table 3 shows that history of twin delivery was a
significant risk factor for premature delivery (p<0.001).
The odds of premature births was 8.33 times higher
in twin delivery compared to single pregnancy
(95% Cl 2.91, 23.84). Congenital abnormality was also
marginally significantly associated with premature
delivery (p=0.05). The odds of premature delivery was
4.6 times higher in congenital baby compared to a
normal baby (95% Cl 0.98, 21.35).

The association of foetal sex was not significant with
premature delivery (p=0.77). The odds of premature
delivery was 15.59 times higher in intrauterine growth
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retardation baby compared to a normal weight baby
(95% ClI 3.69, 65.82).

Multivariate Analysis

In the final model of logistic regression (Table 4),
history of twin pregnancy, congenital abnormality
and intrauterine growth retardation were significantly
associated with premature delivery. Mothers with twin
delivery were 18.8 times more likely to have premature
deliveries compared to controls (95% Cl 6.30. 56.16).
Mothers with congenital abnormalities were 6.70 times
more likely to have premature delivery compared
to controls (95% Cl 1.28, 35.18), while mothers with
intrauterine growth retardation babies were 25.46
times more likely to have premature delivery compared
to controls (95% CI 5.55, 116.79).

Table 4: Final Predictors Model of Risk Factors For Premature Delivery

Predictors Crude 95 % Cl Adjusted 95 % Cl

OR OR

History of

twin

pregnancy 1.00 - 1.00 -
No 8.33 2.91,23.84 18.80 6.30,56.16
Yes

History of
congenital
abnormality
No 1.00 - 1.00 -
Yes 4.60 0.98,21.35 6.70 1.28,35.18

History of
intrauterine
growth
retardation
No 1.00 - 1.00 -
Yes 15.59 3.69, 65.82 25.46 5.55,116.79

Discussion

Maternal Socio-demographic characteristics

Maternal age was found to be a significant risk factor
for premature delivery in many studies. Maternal age
of less than 20 years and more than 35 years is a risk
factor for premature delivery and perinatal mortality.
However, this factor is not found to be a significant risk
factor for premature delivery in this study. This could
be due to the different age classification groups that
might have contributed to non-significant findings.
The exclusion of primigravida in the study might also
have affected the results. Primigravida was excluded
in this study because these mothers have no history
of previous premature delivery and no history of
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miscarriage as required in this study. Similar negative
findings were found in other studies (6, 7, 8).

Many studies found that Black ethnicity with low social
income received less medical care and had a higher risk
of premature delivery compared to the White ethnicity
(9, 10, 11, 12). In this study, being of Indian ethnicity
was a significant risk factor for premature delivery in
the univariate analysis with an odds ratio of 1.67 (95%
Cl 1.14, 2.43). However, it became insignificant in the
multivariate analysis after adjustment for other risk
factors. This could be due to the difference in inclusion
and exclusion criteria where preterm birth was
excluded in most of the studies indicated (7, 15, 16).

Occupation could be a risk factor for premature
delivery. Strenuous activity, stressful work, physical
fatigue, prolonged standing could lead to inadequate
rest and subsequently maternal and foetal morbidity
(17)- A few studies have found that fatigue at work
or stress could lead to premature delivery (14, 17).
However, there were also contradicting findings in
the relationship between occupation with the risk of
premature delivery (9, 12, 16).

In the univariate analysis, there was a significant
association between unskilled worker (OR=1.96, 95%
Cl: 1.04, 4.03) and businesswoman or self-employed
women (OR=2.36, 95% Cl: 0.98, 5.66) with the risk of
premature delivery. However, it became insignificant
after adjustments were made for other risk factors.
This difference could be due to different inclusion
and exclusion criteria, and different occupation
classification groups. This finding is similar to those
found in other studies (9, 12, 16).

Few studies have associated divorced or widowed
mothers as a risk factor for premature delivery (8,
12, 16). However, the risk factor also depends on the
mothers’ income. Mothers with higher income will not
be affected by broken marriages. In this study, marital
status was not a significant risk factor for premature
delivery (p=0.56). Other studies have also showed
similar negative results (7, 17).

Maternal Characteristics

The association between parity with premature

delivery is controversial. Some studies showed
significant association between premature delivery

with parity (13, 14, 18). However, some studies showed
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contradicting findings between parity with premature
delivery (16, 17). High parity was not a significant risk
factor for premature delivery in this study with an
odds ratio of 1.01 (95% Cl 0.61, 1.68). The reasons for
this finding could be due to differences in classification
group, exclusion of primigravida, difference in inclusion
and exclusion criteria where, in this study, indicated
preterm birth was included besides difference in study
population.

In one meta analysis on smoking mothers, the odds
of premature delivery was 1.27 (95% Cl 1.21, 1.33)
with an evidence of a dose response relationship
(12). However, smoking was not found to be a risk
factor for premature delivery with an odds ratio of
1.50 (95% Cl 0.25, 9.05) in this study. Similar findings
were found in other studies (18, 19). The reason for our
finding could be due to the small number of smoking
mothers in our study.

Maternal nutritional status is associated with
premature delivery. Some studies showed significant
association between BMI and premature delivery
(13, 14, 20). A study by Feresu et al (7) found
that there was a significant association between
mother’s BMI (< 19.8 kg/m) with the risk of premature
delivery with an odds of 1.82 (95% Cl 1.11, 2.99).
Obesity was also associated with premature delivery
(14). In the Cardiff Birth Survey, it was found
that women with weight of < 45 kg was associated
with premature delivery with 2.27 times higher
risk  compared to women with normal weight
(95% CI 1.23, 4.19) (13). Similarly, mothers with
maternal weight of <50 kg had a higher risk of
premature delivery (OR=2.72) compared to those

with normal weight (9, 13).

However, Kramer et al (21) had contrasting findings.
He found that there was a difference in determining
the actual weight gain. Most of the studies take
the average weight gain in a year instead of tissues
weight gain. According to Kramer et al, the maternal
weight gain was defined as tissues or cells weight gain
instead of average weight gain. Besides that, some of
his study subjects included mothers who had induced
delivery.

However, our study did not find a significant association
between maternal BMI > 30kg/m2 with premature
delivery (p=0.06) OR=1.10 (95% Cl 0.47, 2.80) This
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could be due to a difference in the classification group
of maternal weights. Some studies used maternal
weight of < 45 kg, (13) or weight of <50 kg (20) as
the cut-off points for maternal nutritional status,
while some studies used BMI < 18.5kg (7). There
was also a difference in determining the actual
weight gain. Most of the studies take the average
weight gain in a year (7, 14). The maternal weight
gain was defined as tissues or cells weight gain
instead of average weight gain (5, 21). Besides
that some studies included induced delivery and
excluded congenital abnormality or twin pregnancy. In
our study BMI > 30 kg/m2 was used with reference to
maternal BMI < 18.5 kg.

Foetal characteristics

Twin pregnancy, congenital abnormality and intra-
uterine growth retardation are known as risk factors
associated with premature delivery. Twin pregnancy
is normally associated with premature delivery. It
is due to the overstretching of the uterus which
promotes preterm Some studies showed
association between twin pregnancy with premature
deliver (14, 15). Twin pregnancy is a significant risk
factor for premature delivery in this study with an
adjusted odds ratio of 18.80 (95% Cl 6.30, 56.16).
However, others have shown negative finding (22).
This could be due to the selection criteria where
only mothers with previous twin pregnancy were
included (22).

labour.

The foetus itself could be the cause of premature
delivery. If the growth was retarded or malformed,
the foetus was prone to be born prematurely
(23). Some studies showed significant association
between congenital abnormal babies and premature
delivery (23, 24). Others noted that infants with
congenital abnormality had a premature birth risk of
2.7 times higher than normal; and those with multiple
congenital abnormality had a risk as high as 35 times
more than normal babies (24).

In this study, foetal congenital abnormality was a
significant risk factor for premature delivery. Mothers
with history of foetal congenital abnormality were
6.70 times more likely to have
delivery compared to mothers with no history
(95% Cl 1.28, 35.18). This finding is similar to other
studies (15, 23).

premature
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Limitations Of The Study

Information gathered for the study was secondary
data extracted from medical records. Not all
variables could be found in the medical record files.
Information on maternal income, fathers’ smoking
status, interpregnancy interval, history of drug abuse
or alcohol, history of psychological problems such
as depression, pre-pregnancy weight, history of
occupational hazards was not available. Therefore, this
study could not assess the mothers’ characteristics as
above. It is recommended that future study should
be conducted in a prospective manner. In addition,
the exclusion of primidgravida in this study could be
another limitation.

Conclusions

Maternal sociodemographic characteristic was not a
significant risk factor for premature delivery. Foetal
characteristic was found to be significant in this
study after adjusting for twin pregnancy, congenital
abnormality and intrauterine growth retardation. It
is recommended that antenatal mothers should have
good antenatal and prenatal care for maternal medical
problems since premature delivery could not be
prevented.

Acknowledgements

The authors would like to express our gratitude to
the Department of Obstetric & Gynecology, Hospital
Tuanku Jaafar, Seremban, for granting us the permission
to carry out the study. Our appreciation to all the staff
who had helped in the data collection throughout this
study. This research was funded by the Post-Graduate
Research Fund of the University of Malaya (UM).

References

1. Berkowitz GS, Papiernik E. Epidemiology of
preterm birth. Epidemiol Rev 1993; 15:414-443,

2. Ho JJ, Amar HSs et al. Neurodevelopmental
outcome of very low birth weight babies admitted
to a Malaysian nurseries. J Paediatric Child Health
1999; 35(2):175-180.

3. BooNY.Outcome of very low birthweight neonates
in a developing country: Experience from a large
Malaysian maternity hospital. Sing Med J 1992 Feb;
33(1):33-37.

64

14.

JUMMEC 2008: 11(2)

Annual Report on Perinatal Mortality, Malaysia;
1998.

Ahern J, Pickett KE, Selvin S et al. Preterm birth
among African American and white women: a
multilevel analysis of socioeconomic characteristic
and cigarette smoking. J Epidemiol Comm Health
2002; 57;606-611.

Naeye RL, Peters E. Working during pregnancy:
Effects on the foetus. Paediatrics 1982; 69:724-7.

Feresu SA, Harlow SD, Woelk Godfrey B. The
risk factors for prematurity at Harare Maternity
Hospital, Zimbabwe. Int J Epidemiol 2004; 33:1194-
1201.

Wessel H, Cnattingius S, Bergstrom S, et al. Maternal
risk factors for preterm birth and low birthweight
in Cape Verde. Acta Obstet Gynaecol Scanda; 1996.

Meis PJ, Goldenberg RL, Mercer BM et al. The
preterm prediction study: Risk factors for indicated
preterm birth. Am J Obstet & Gynaecol 1998;
178(3):562-567.

Murphy JF, Dauncey M, Newcombe R, et al.
Employment during pregnancy: Prevalence,
maternal characteristics, perinatal outcome.
Lancet 1984;1:1163-1166.

. Lessa Horta B, Victora CG, Menezes AM, et al.

Low birthweight, preterm births and intrauterine
growth retardation in relation to maternal
smoking. Paed Perinatal Epidemiol 1997;11 (2):
140-151.

Shah RV, Bracken MB. A systematic review and
metaanalysis of prospective studies on the
association between maternal cigarette smoking
and preterm delivery. Am J Obstet Gynecol 2000;
182:465-472.

Meis PJ, Michioelutte R, Peters TJ, et al. Factors
associated with preterm birth in Cardiff Wales. Am
J Obstet Gynaecol 1995; 173(2):590-596.

Martius JA, Steck T, Oehler MKand, Wulf KH. Risk
factors associated with preterm (<37 weeks)
and early preterm birth (<32 weeks): Univariate
and multivariate analysis of 106345 singleton
births from the 1994 statewide perinatal survey
of Bavaria. European J Obstet Gynecol Reprod Biol
1998; 80:183-189.



ORIGINAL ARTICLE

15.

16.

17.

18.

19.

Chen CP, Wang KG, Yang YC, et al. Risk factors for
preterm birth in an upper middle class Chinese
population. European J Obstet Gynecol Reprod Biol
1996; 70:53-59.

Farias Aragao VM, Silva AAM, Aragao LV, et al. Risk
factors for preterm births in Sao Luis, Maranhao
Brazil. Cad. Saude Publica 2004; 20(1):57-63.

Mamelle N, Laumon B, Lazar P. Prematurity and
occupational activity during pregnancy. Am J
Epidemiol 1984; 119(3):309-322.

Cnattingius S, Forman MR, Berendes HW, et al. The
effect of age, parity and smoking on pregnancy
outcome: A population- based study. Am J Obstet
Gynecol 1993; 168(1): 16-21.

Cnattingius S, Granath F, Peterson G, et al. The
influence of gestational age and smoking habits
on the risk of subsequent preterm deliveries. New
Engl J Med1999; 341(13):943-948.

20.

21.

22.

23.

24.

JUMMEC 2008: 11(2)

Wen SW, Goldenberg RL, Cutter GR, et al.
Intrauterine growth retardation and preterm
delivery: Prenatal risk factors in an indigent
population. Am J Obstet Gynecol 1990;162:213-

218.

Kramer MS, McLean FH, Eason E, et al. Maternal
nutrition and spontaneous preterm birth. Am J
Epidemiol 1992; 136(5):574-582.

Bloom SL, Yost PY, MC Intire DD, et al. Recurrence of
preterm birth in singleton and twin pregnancies.
Am College Obstet Gynecol 2001; 9(3): 379-385.

Sorri ALH and Sorri MS. Occupational and socio-
medical factors in preterm birth. Obstet Gynecol
1989; 74:13-16.

Aro T, Heinonen OP, Saxen L. Risk factors of
reduction limb defects. J Epidemiol Comm Health
1983;37:50-56.

65



