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Objective: Preterm delivery is the second most leading cause of under-ﬁve deaths in the
world and has been associated with poor neonatal outcomes especially in developing
countries where management of severe and extreme preterm new-born is a challenge.
This study aimed to determine maternal and obstetric factors associated with preterm
delivery among women who delivered at Kilimanjaro Christian Medical Centre.
Methods: This was unmatched case-control study conducted at the Kilimanjaro Christian Medical Centre between April and May, 2014. A total of 1 143 women were recorded
to have delivered during the study period. Of these, 162 had preterm delivery which
comprised the case group while controls were selected from women who had term birth
(n = 209) making a ﬁnal sample size of 371 women. All participants were interviewed
using a standard questionnaire to determine factors associated with preterm delivery.
Additional data were extracted from maternal clinic cards and hospital records. Data
analysis was performed using statistical package for social science version 20.0. Odds
ratios with 95% CI for factors associated with preterm delivery were estimated in a
multivariate logistic regression models. A P-value of <0.05 was considered statistically
signiﬁcant.
Results: The prevalence of preterm birth was 14.2%. Numerous factors were associated
with preterm delivery including living alone (AOR 5.26, 95% CI: 1.11–25.14), no formal
education (AOR 1.2, 95% CI: 3.55–4.06), heavy physical works during pregnancy (AOR
3.13, 95% CI: 1.44–6.81), being a peasant (AOR 2.24, 95% CI: 1.16–4.33), business
women (OR 2.88, 95% CI: 1.44–5.74), and history of still birth (OR 4.93; 95% CI: 1.59–
15.35). Furthermore, history of miscarriage (OR 1.84, 95% CI: 1.02–3.31), preeclampsia
(OR 6.83, 95% CI: 2.92–15.96), placenta previa (OR 7.54, 95% CI: 1.65–34.51),
abruption placenta (OR 4.04, 95% CI: 1.08–15.17), Caesarean section delivery (OR 1.60,
95% CI: 1.06–2.43), inadequate ANC visits <4 (OR 3.25, 95% CI: 2.04–5.19), multiple
pregnancy (OR 2.75, 95% CI: 1.15–6.61), low birth weight (OR 34.27, 95% CI: 15.93–
73.7) and UTIs during pregnancy (OR 1.678, 95% CI: 1.064–2.649) were also independently associated with preterm delivery.
Conclusion: The risk factors for preterm delivery identiﬁed in this study are consistent
with previous studies. Clinicians and other health care providers should routinely assess
women at high risk of preterm delivery during prenatal care to prevent the occurrence of
preterm delivery and associated adverse perinatal outcomes.
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1. Introduction
Preterm delivery refers to childbirth occurring at less than 37
completed weeks of gestational age. It contributes to about 11%
*Corresponding author. Michael J. Mahande, Department of Epidemiology and
Biostatistics, Institute of Public Health, Kilimanjaro Christian Medical University
College, Moshi, Tanzania.
E-mail: jmmahande@gmail.com
Peer review under responsibility of Hainan Medical College.

of annual birth worldwide [1]. It is the leading cause of neonatal
morbidity and mortality; and the second most leading cause of
under-ﬁve death in the world [2,3]. A previous hospital based
study in North-Eastern Tanzania reported prevalence of preterm birth of 14.3% which was higher compared with that reported in developing countries [4].
Previous studies have reported risk factors for preterm delivery including extreme maternal age (<20 or 35 years),
living without partner, living in rural area, stress, heavy physical
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work, low education level, underweight, overweight and obesity
[2,5]. In addition, poor attendance to ANC, antepartum
haemorrhage, diabetes, preeclampsia, foetal growth retardation,
preterm premature rupture of membranes, multiple pregnancy,
and maternal infections have also been associated with an
increased risk of preterm delivery [4–7].
There is limited information on risk factors and causes of
preterm delivery in Tanzania. This study aimed to determine
maternal and obstetric factors associated with preterm delivery
among women who delivered in the Department of Obstetrics
and Gynecology at Kilimanjaro Christian Medical Centre
(KCMC). The study ﬁndings are critical in identifying women at
risk of preterm delivery, developing prevention and management
plans to help reduce the adverse outcomes associated with preterm deliveries. The interventions may help to improve newborn’ survival rates in our setting.

2. Materials and methods

2.4. Data collection
Women were recruited from obstetrics ward for the study
between day 0 and 5 post deliveries, depending on whether she
had complications or not. Informed consent was obtained prior
interview. Women were asked to participate in a 25 min interview in which a pretested standardized questionnaire was used
to obtain information from the study participants. Other information was extracted from delivery book, antenatal cards and
hospital ﬁles for veriﬁcation and to obtain additional information
of the study participant.

2.5. Ethical consideration
This study was approved by the Kilimanjaro Christian
Medical University College Research and Ethics committee.
Permission to carry out the study was obtained from KCMC
administrative authority. Informed consent was obtained from all
the participants, prior to the interview.

2.1. Study design and setting
2.6. Statistical analysis
This was unmatched case-control study which was conducted
from April to May 2014. The study was carried out in the
Department of Obstetrics and Gynecology at KCMC which is
one of the referral hospitals located in the north-eastern
Tanzania. The hospital serves over 5 million people (Tanzania
National census 2012) [8]. Majority of patients comes from
Kilimanjaro region which is the main catchment area of
KCMC and other neighbouring regions. The hospital has
approximately annual delivery rate of 4 000 deliveries.

2.2. Study population
The study sample included all women with a known gestation age who delivered at KCMC in the Obstetrics and Gynecology department. The gestational age was estimated based on
the date of the beginning of last normal menstrual date and
abdominal ultra sound in ﬁrst trimester. A total of 1 143 women
were recorded to have delivered during the study period. Of
these, 162 had preterm delivery and met study criteria for being
the case group while controls were selected from women who
had term birth with gestational age of 38, 39, and 40 weeks
(n = 209).

2.3. Study variables
The main outcome was preterm delivery. Preterm was
deﬁned as delivery of a live neonate before 37 gestational weeks.
The independent variables included area of residence, maternal
age, marital status, education level, occupation, heavy physical
activities during pregnancy, and alcohol use in pregnancy and
parity. Obstetric characteristics included attendance to antenatal
care during the present pregnancy, history of still birth, history
of miscarriage, history of abortion, ectopic pregnancy, and
previous history of preterm delivery, mode of delivery, sex of
the baby, birth weight, chronic hypertension, pregnancy induced
hypertension, placenta previa, abruption placenta, uterine
rupture, and ﬁbroid. Medical characteristics included presence of
tuberculosis, diabetes mellitus and urinary tract infections during
pregnancy.

Data analysis was performed using Statistical Package for
Social Sciences version 20.0. Continuous variables were
summarized using descriptive statistics such as mean with
standard deviation (SD). Student t-test was used to compare
means between groups. Categorical variables were summarized
using frequency and proportions. Chi square test was used to
determine the statistical association between set of explanatory
variables and preterm delivery during univariate analysis. Odds
ratio (OR) with 95% conﬁdence interval (CI) for factors
associated with preterm delivery was estimated in a multiple
logistic regression models while controlling for the confounders. A P-value of <0.05 was considered statistically
signiﬁcant.

3. Results
3.1. Social demographic characteristics of study
participants
Socio-demographic characteristics of the study participants
are summarized in Table 1. A total of 371 women were studied.
The mean age for cases and controls were [(28.4 ± 6.3) vs.
(28.8 ± 6.9)] years respectively. Furthermore, cases had lower
mean gestational age as compared to controls counter parts
[(33.8 ± 2.8) vs. (39.0 ± 1.5)] weeks, respectively. Majority
(88.1%) of participants were married or cohabiting; and nearly
2/3 (65.8%) reported never used alcohol in their life.

3.2. Sociodemographic factors associated with preterm
delivery
Some social and demographic characteristics were associated
with increased risk of preterm delivery (Table 2). These include
living without partner (OR 5.26, 95% CI: 1.1–25.14), no education (OR 1.2, 95% CI: 3.55–4.06), having hard physical works
during pregnancy (OR 3.13, 95% CI: 1.44–6.81). Regarding of
occupations, women who were involved in farming/peasant (OR
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2.24, 95% CI: 1.16–4.33) and business (OR 2.88, 95% CI: 1.44–
5.74) have increased odds of having preterm delivery. Marital
status, tribe, area of residence and alcohol use during the index
pregnancy were not signiﬁcantly associated with preterm
delivery.

3.3. Obstetric and medical factors associated with
preterm delivery
The obstetric factors associated with increased risk of preterm delivery have been presented in Table 3. Numerous factors
were associated with increased odds of preterm delivery. These
include previous history of still birth (OR 4.93; 95% CI: 1.59–

Table 1
Characteristics of study participants in preterm delivery group and term
delivery group (N = 371).
Characteristics

Maternal age
(years)a
Maternal group
(years)
15–19
20–24
25–29
30–34
 35
Occupation
House wife
Peasant
Business
woman
Government
employee
Others
Residence
Urban
Rural
Tribe
Chagga
Mpare
Maasai
Others
Education level
University
College
Secondary
school
Primary school
None
Marital status
Married/
cohabiting
Single
Divorced
Widow
Living with
partner
Yes
No
Alcohol use
Never
Past
Current

Total
(N = 371)
28.60
(6.57)

Term
delivery
(n = 209)

Preterm
delivery
(n = 162)

28.40 (6.32) 28.80 (6.89)

P value

17
44
59
50
39

(54.8)
(56.4)
(58.4)
(55.6)
(54.9)

14
34
42
40
32

91
74
101

45 (49.5)
32 (43.2)
59 (58.4)

46 (50.5)
42 (56.8)
42 (41.6)

38

27 (71.1)

11 (28.9)

67

46 (68.7)

21 (31.3)

188
183

107 (56.9)
102 (55.7)

81 (43.1)
81 (44.3)

189
48
14
120

103 (54.5)
28 (58.3)
5 (35.7)
73 (60.8)

86 (45.5)
20 (41.7)
9 (64.3)
47 (39.2)

When obstetrics factor were adjusted for some possible
confounders; pregnancy induced hypertension/preeclampsia,
placenta previa, placenta abruption, caesarean section, multiple
pregnancy, stillbirth in the index pregnancy, induced vaginal
delivery and urinary tract infection were signiﬁcantly associated
with increased odds of preterm delivery (Table 4).

0.01
0.99

31
78
101
90
71

15.35), history of miscarriage (OR 1.84; 95% CI: 1.02–3.31),
pregnancy induced hypertension (OR 6.83; 95% CI: 2.921–
15.96), placenta previa (OR 7.54; 95% CI: 1.65–34.51),
abruption placentae (OR 4.04; 95% CI: 1.08–15.17), delivery
by caesarean section (OR 1.60; 95% CI: 1.06–2.43), less than
four antenatal care visits (OR 3.25; 95% CI: 2.04–5.19), multiple pregnancy (OR 2.75; 95% CI: 1.15–6.61), still birth (OR
5.62; 95% CI: 1.86–17.03), induced vaginal delivery (OR 7.39;
95% CI: 2.02–27.13), low birth weight (OR 34.27; 95% CI:
15.93–73.7) and urinary tract infection (OR 1.68; 95% CI:
1.06–2.65). Other known risk factors such as history of pregnancy termination, previous history of preterm delivery, emergency caesarean section, and primigravida and parity 5 were
not signiﬁcantly associated with increased risk of preterm delivery in this study.

(45.2)
(43.6)
(41.6)
(44.9)
(45.1)

Table 2
Maternal socio-demographic characteristics associated with preterm birth
(N = 371).
Characteristics

0.01

0.82

0.29

0.08
31
21
108

22 (71.0)
14 (66.7)
67 (62.0)

9 (29.0)
7 (33.3)
41 (38.0)

200
11

100 (50.0)
6 (54.5)

100 (50.0)
5 (45.5)

327

182 (55.7)

145 (44.3)

39
4
1

24 (61.5)
3 (75.0)
0 (0.0)

15 (38.5)
1 (25.0)
1 (100)

0.56

0.03
317
54

180 (56.8)
2 (20.0)

137 (43.2)
8 (80.0)
0.93

244
67
60

136 (55.7)
38 (56.7)
35 (58.3)

Number in the brackets are percentages.
a
Mean and standard deviation.

108 (44.3)
29 (43.3)
25 (41.7)

Age (years)
15–19
20–24
25–29
30–34
35 and above
Occupation
House wife
Peasant
Business woman
Government
employee
Others
Residence
Urban
Rural
Education level
University
College
Secondary school
Primary school
No formal
education
Marital status
Married/cohabiting
Single/divorced/
widow
Living with partner
Yes
No
Alcohol use
Never use
Past user
Current user
Hard physical work
No
Yes

Term
delivery
[n = 209]

Preterm
delivery
[n = 162]

17
44
59
50
39

(54.8)
(56.4)
(58.4)
(55.6)
(54.9)

14
34
42
40
32

(45.2)
(43.6)
(41.6)
(44.9)
(45.1)

1 (0.43–2.33)
1.0
0.94 (0.41–2.17)
0.86 (0.39–1.94)
0.97 (0.43–2.21)

45
32
59
27

(49.5)
(43.2)
(58.4)
(71.1)

46
42
42
11

(50.5)
(56.8)
(41.6)
(28.9)

1.0
2.24 (1.16–4.33)*
2.88 (1.44–5.74)*
1.56 (0.81–2.99)

46 (68.7)

OR (95% CI)

21 (31.3)

0.83 (0.37–2.13)

107 (56.9) 81 (43.1)
102 (55.7) 81 (44.3)

1.0
1.05 (0.70–1.58)

22 (71.0)
14 (66.7)
67 (62.0)
100 (50.0)
6.(54.5)

1.0
0.49
0.60
0.73
1.20

9 (29.0)
7 (33.3)
41 (38.0)
100 (50.0)
5 (45.5)

(0.12–2.03)
(0.14–2.67)
(0.21–2.56)
(3.55–4.06)*

182 (55.7) 145 (44.3) 1.0
27 (61.4) 17 (38.6) 0.79 (0.42–1.51)

180 (56.8) 137 (43.2) 1.0
2 (20.0)
8 (80.0)
5.26 (1.11–25.14)*
136 (55.7) 108 (44.3) 1.0
38 (56.7) 29 (43.3) 1.11 (0.63–1.97)
35 (58.3) 25 (41.7) 1.07 (0.53–2.16)
199 (58.7) 140 (41.3) 1.00
10 (31.2) 22 (68.8) 3.13 (1.44–6.81)*

OR: Odds ratio; CI: conﬁdence interval; *signiﬁcant at (P < 0.05).
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Table 3 (continued )
Table 3
Obstetrics and medical factors associated with preterm delivery
(N = 371).
Term
delivery
n (%)
Obstetrics factors
Parity
Para 2–4
123 (55.4)
Para 5
6 (35.3)
Para 1
80 (60.6)
History of
129 (54.0)
still birth
No
125 (56.8)
Yes
4 (21.1)
History of
209 (56.3)
miscarriage
No
186 (58.5)
Yes
23 (43.4)
History of
abortion
No
204 (56.4)
Yes
5 (55.6)
Previous
131 (53.9)
preterm
birth
No
124 (55.6)
Yes
7 (35.0)
Antenatal care
(ANC)
Yes
208 (54.4)
No
1 (50.0)
ANC visits
4
169 (64.8)
<4
39 (36.1)
Mode of delivery
Vaginal
125 (61.6)
Caesarean
84 (50)
section
Caesarean
84
section
Elective
37 (52.1)
Emergency
47 (48.5)
Vaginal delivery 125 (61.6)
Spontaneous
122 (64.9)
Induced
3 (20)
Plurality
Singleton
201 (57.9)
Multiple
8 (33.3)
Sex of the child
Male
116 (52.7)
Female
101 (57.7)
Born alive
Yes
213 (57)
No
4 (19)
Birth weight (g)
2 500
209 (73.1)
<2 500
8 (7.3)
Placenta previa
No
207 (57.8)
Yes
2 (15.4)
Abruption
placenta
No
206 (57.4)
Yes
3 (25.0)
P IH
No
202 (60.7)
Yes
7 (18.4)
Gestational diabetes
No
208 (56.7)
Yes
1 (25.0)

Preterm
delivery
n (%)

OR (95% CI)

99 (44.6)
11 (64.7)
52 (39.4)
110 (46.0)

1.0
1.24 (0.80–1.92)
2.82 (0.98–8.09)

95 (43.2)
15 (78.9)
162 (43.7)

1.0
4.93 (1.586–15.350)*

132(42.50
30 (56.6)

1.0
1.84 (1.02–3.31)*

158 (43.6)
4 (44.4)
112 (46.1)

1.0
1.03 (0.27–3.91)*

99 (44.4)
13 (65.0)

1.00
2.33 (0.894–6.050)

161 (43.6)
1 (50.0)

1.00
1.29 (0.08–20.81)

92 (35.2)
69 (63.9)

1.0
3.25 (2.04–5.19)

78 (38.4)
84 (50)

1.0
1.60 (1.06–2.43)*

Medical factors
UTI
No
Yes
Fibroid
No
Yes

Term
delivery
n (%)

Preterm
delivery
n (%)

OR (95% CI)

160 (59.9)
49 (47.1)

107 (40.1)
55 (52.9)

1.0
1.68 (1.06–2.65)

207 (56.9)
2 (28.6)

157 (43.1)
5 (71.4)

1.0
3.30 (0.63–17.21)

Table 4
Obstetrics and medical factors associated with preterm delivery
(N = 371).
Outcomes
Pregnancy induced hypertension
Placenta previa
Placenta abruption
Caesarean section
Multiple pregnancy
Still birth
Previous history of still birth
Previous history of miscarriage
Urinary tract infections (UTI)
Hard physical work pregnancy
Induced vaginal delivery

Adjusted OR (95% CI) P value
8.790 (3.475–22.310)
8.63 (1.82–40.96)
4.77 (1.24–18.31)
1.73 (1.10–2.72)
2.87 (1.06–7.77)
6.78 (1.46–31.49)
4.73 (1.48–15.10)
1.82 (0.97–3.44)
1.86 (1.11–3.09)
3.36 (1.34–8.46)
7.19 (1.48–34.96)

<0.001
0.007
0.023
0.019
0.038
0.015
0.009
0.064
0.018
0.01
0.015

Adjusted for maternal age, maternal area of residence during pregnancy,
maternal education, living with partner, chronic hypertension and body
mass index.

4. Discussion

84
34
50
78
66
12

(47.9)
(51.5)

1.0
1.16 (0.63–2.14)

(35.1)
(80)

1.0
7.39 (2.01–27.13)*

146 (42.1)
16 (66.7)

1.0
2.75 (1.15–6.61)*

104 (47.3)
74 (42.3)

I.0
0.82 (0.55–1.22)

161 (43)
17 (81)

1.0
5.62 (1.86–17.03)*

77 (26.9)
101 (92.7)

1.0
34.27 (15.93–73.7)*

151 (42.2)
11 (84.6)

1.0
7.54 (1.65–34.51)*

153 (42.6)
9 (75.0)

1.0
4.04 (1.08–15.17)*

131 (39.3)
31 (81.6)

1.0
6.83 (2.92–15.96)*

159 (43.3)
3 (75.0)

1.00
3.93 (0.40–38.09)

In this study we found a high prevalence of preterm delivery
of 14.2%. This is consistent with previous study which was
conducted on similar setting using hospital birth registry data [4].
The estimated prevalence of preterm delivery in our study is
higher than the previous report in Tanzania as well as global
estimates of 12% and 11%, respectively [9,10]. The higher
prevalence of preterm delivery in our study may be explained
by the referral nature of the study setting where women with
high risk of medical and obstetrics complications are referred
to deliver for advance management and care. This is important
caveat to the referral and tertiary hospitals in developing
countries that calls for well-equipped neonatal units that are
capable to support preterm newborns.
Maternal age was not associated with increased risk of preterm delivery according to present study. In contrast to other
studies, maternal age below 19 years and advanced maternal age
were associated with increasing risk of preterm delivery [11–13].
Lack of association between extreme maternal age and preterm
delivery in our study may be explained by high level of
management of these group to prevent the risk of preterm
birth as clinicians consider that these women is a high risk
group. The small number of cases in this group may also be
the possible reason to explained insigniﬁcant ﬁndings.
Women residing in urban area during pregnancy have been
shown to have a less likelihood of having preterm delivery [3].
Similarly, in the present study women who were living in
rural areas during pregnancy were 5% more likely to have
preterm delivery compared to those living in urban area. This
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is probably due to the reason that there is an easy accessibility to
health facilities in urban area than in rural area which can play an
important part in the prevention of preterm delivery. Also
women who are living in rural are more likely to be subjected
to hard physical works like farming which increases the risk
of preterm delivery particularly to women with other risk
factors for preterm delivery.
Illiteracy which is more in rural area as opposed to urban area
is an important risk factor for preterm delivery [4,14]. In the
present study mothers who did not attend school had 20% odd
of preterm delivery compared to mothers who reached primary
education level or higher, which is due to limited access to
services, information and knowledge on different health
prevention skills. In our study women who were involved in
hard physical work during pregnancy had more than three
folds increased odds of preterm delivery even after adjusting
for the confounders. This is consistent with previous studies
[2,15,16]. The high risk of preterm delivery in this group may
be explained by increased stress which triggers premature
labour which leads to preterm delivery.
Business women, peasants and government employees had at
least two folds increased odds of preterm delivery as compared
to house wife. This is consistent to previous studies reported the
association between maternal occupation and increased risk of
preterm delivery. The study done in Korea by Park et al. [14]
revealed that labourer women had 20% increased risk of
preterm delivery as compared to legislators and managers.
Peasants and business women are associated with increased
risk of preterm delivery probably due to working hard in the
farms and for their business which trigger early labour and
hence lead to preterm birth.
Alcohol use was not signiﬁcantly associated with preterm
delivery in our study. This was in contrast with previous studies
which reported an association between alcohol use during
pregnancy and increasing risk of preterm delivery [17,18]. We
also found that living without partner increased women’
likelihood of preterm delivery by ﬁve folds compared with
living with partner. Similar ﬁnding was reported by previous
investigators [13]. This is probably due to lack of someone, to
whom they could explain their problems, advice, moral
support and provide family care with regard to their health
which may increase stress and thereby increase the likelihood
of having preterm delivery.
Women with previous history of preterm delivery, stillbirth
and miscarriage had increased risk of preterm delivery more than
two folds. This corresponds with previous studies in Tanzania
and China [2,4]. The observed increased odds of preterm delivery
associated with previous history of preterm delivery, stillbirth
and miscarriage in our study is lower than that reported with
previous studies and the most recent study [2,7]. This may be
due to differences in recall bias between studies. In the other
hand the high risk of preterm delivery in women with
previous preterm delivery may be explained by the persistence
of the causes of previous preterm delivery in subsequent
pregnancy hence leading to recurrence of preterm delivery.
In this study, we found no signiﬁcant association between
history of pregnancy termination and preterm delivery in subsequent pregnancy. This is in contrast with the previous investigations [19] that reported 11% increased risk of preterm
delivery in women with history of pregnancy termination
as compared to those who had no history of pregnancy
termination. However, some investigators have found that
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women who had pregnancy termination with misoprostol were
less likely to have preterm delivery [20]. It is worth noting that
pregnancy termination due to non-medical reasons is illegal in
Tanzania and associated with signiﬁcant stigma, therefore some
women may not disclose such information which may lead to
underreporting of previous pregnancy termination as well as
spontaneous abortion.
Pregnancy induced hypertension was strongly associated
with preterm delivery in this study even after adjusting for the
confounders. Women who had pregnancy induced hypertension/
preeclampsia were nearly seven folds more likely to have preterm delivery as compared to normotensive women. This is
consistent to other studies [2,7]. Hypertension decreases the
uteroplacental blood ﬂoor which lead to intrauterine growth
restriction that cause preterm delivery.
We found that women who had placenta previa were seven
times more likely to have preterm delivery as compared to those
who had no placenta previa. This is compatible with previous
studies who reported high risk of preterm delivery among
women with placenta previa as compared to those without [6,21].
This could be explained by the abnormal position of placenta
where by uterine contraction can lead to heavy bleeding of
which require immediate delivery or pregnancy termination.
Abruption placenta has been associated with increased risk of
preterm delivery by previous investigators [2]. This agrees with
our ﬁnding. We found mothers who had abruption placenta
were 4 times more likely to have preterm delivery as
compared to mothers who had no abruption placenta. This
may be explained by separation of a normally implanted
placenta from the uterine wall before term which can cause
vaginal bleeding, haemorrhagic shock, and foetal death which
lead to emergency hospital indicated delivery even before term.
We found that mothers with multiple pregnancies had more
than two folds increasing likelihood of having preterm delivery
as compared to mothers with singleton even after adjusting for
the confounders. Similar ﬁnding was reported among Nigerian
and Finnish population [16,22]. In the present study, women with
multiple gestations had 29.6% increased odds of preterm
delivery compared with singleton. This is probably due to
over distension of the uterus by multiple pregnancies which
stimulate early labour leading to preterm delivery [23].
In our study delivery by caesarean section was strongly
associated with preterm delivery even after adjusting for confounders, which was similar to previous research ﬁndings [24].
This may be due to the reason that mothers who deliver by
caesarean section have other pregnancy complications such as
foetal distress which is an indication for emergency caesarean
section. Induced vaginal delivery was associated with
increased risk of preterm delivery. This can be explained by
the reason that induced vaginal delivery may also be done to
pregnant women who have pregnancy complications even
before term so as to rescue their life and of foetus.
Maternal poor ANC attendance was associated with
increased risk of preterm delivery in this study. We found that
women who attended ANC less than four times were three times
more likely to have preterm delivery as compared to women
who attended ANC  four times. This is consistent with previous studies [2,4]. This could be explained by the fact that
women who have regular attendance to ANC are more likely
to be detected with severely diseases or obstetrics
complications and hence may facilitate appropriate case
management which can prevent preterm delivery.
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Our ﬁndings indicate that female sex was associated with
lower risk of preterm delivery. Female babies were less likely to
be born premature compared to male babies. This is similar to
previous investigators [14] who found that female sex was a
preventive factor for preterm delivery. Our study ﬁndings are
also reﬂected in a study conducted among Libyan women and
revealed that male sex infant were two times more likely to be
born preterm as compared to female counterparts [25].
Stillbirth has been found to be associated with preterm delivery in our study. This is consistent with previous studies
[16,26]. The shared most common etiological pathways between
stillbirth and preterm birth may explain the observed
association [27].
Our study shows that women who had urinary tract infections
were more likely to have premature delivery. This is consistent
with previous study in Iran [7]. This could be explained by the
fact that infections trigger release inﬂammatory mediators such
as prostaglandins and matrix degrading enzymes which
stimulate uterine contraction hence preterm delivery.
Although the association between hypertension and increased
risk of preterm delivery has been reported elsewhere [12], our
study ﬁndings could not establish this relationship when
adjusted for other confounders.
This study demonstrated that preterm delivery is still a
challenging maternal health problem in the study area and may
be the case in other similar settings. Some obstetric and medical
factors were associated with preterm delivery. Early identiﬁcation of these factors during prenatal care may prevent the risk of
preterm delivery. This calls upon to reinforce antenatal care and
services for better birth outcomes.
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