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Abstract
Background

About 15 million babies are delivered prematurely (before 37 complete weeks of pregnancy) worldwide.
Nearly 60% of preterm deliveries occur in Africa and Asia. A high proportion of preterm babies die during
their first five years of life, and the majority of these deaths are unreported, especially in Africa.

Objectives

This study compared women with term and preterm births at the University College Hospital (UCH),
Ibadan, to identify factors associated with preterm birth.

Materials and methods

This was a retrospective case-control study involving women who gave birth at UCH Ibadan, a tertiary
health institution in Nigeria, from January 2018 to December 2022. The cases were women who
delivered before 37 weeks of gestation, whereas the controls were women who delivered at 37 weeks or
beyond. The medical records of 380 eligible women during the study were systematically selected, with
190 cases and 190 controls. The selection was matched by age, parity, and booking status. A proforma
was used to extract data from the case notes. The data collection was done by a trained nurse.
Descriptive and test of association analysis were performed using the IBM SPSS statistical software.

Results

The mean age of the women was 31.2 + 5.588 years. Individuals who had a history of preterm birth were
51 times more likely to have preterm birth (OR 51.27,95% CI 26.03, 101.0). Previous Cesarean Section
(OR 2.27,95% Cl 1.31, 3.94) and inadequate antenatal care (OR 2.42,95% Cl 1.54, 3.81). Preterm birth
will more likely occur among Individuals with a low level of education (OR 1.90, 95% Cl 1.21, 2.97);. low
family income,(OR 2.79, 95% CI 1.76, 4.41); preeclampsia, multiple gestations, and premature rupture of
membranes were about five times more, bleeding during pregnancy and sepsis were 2 or 3 times more
likely to result in preterm birth, multiple gestations (8.8 times), pregnancy-induced hypertension 6.7
times more likely to result in preterm babies. Women who had a previous history of preterm birth were
7.1 times more likely to have preterm birth. Likewise, those who had inadequate antenatal care were 2.9
times more likely, and those with Low family income were 2.9 times more likely.

Conclusion
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The study showed some dissimilarities in the social and obstetric characteristics of women who had
preterm and term births. Medical disorders and poor antenatal care were risk factors for preterm birth.

Introduction

Worldwide, nearly 15 million babies are delivered preterm (earlier than 37 full weeks of pregnancy).'?

The average preterm birth rate in Europe and many other high-income countries ranges between 5-
11%.3 Many preterm babies suffer early neonatal death, and a significant number of deaths in children
under 5 years are due to prematurity.! Sub-Saharan Africa and Asia have the highest rate of preterm
births in the world, and both account for nearly 60% of the global burden.” Data from Africa showed
increasing reports of preterm deliveries ranging from 7.4 to 68.2%, and most were associated with
fatality.%*

In Nigeria, the prevalence of preterm birth is 12%, accounting for 871,000 deliveries per annum, and
98,300 of them reportedly died before the age of five years.® Some of the identified risk factors of
preterm birth include maternal overweight, multiple pregnancies, pregnancy-induced hypertension,
previous preterm delivery, preterm rupture of fetal membranes, inadequate antenatal visits (less than
four visits), history of abortion, bleeding during pregnancy, previous cesarean section, polyhydramnios,
and living in a rural area.®. Black women are more likely to have preterm birth compared to women from

other races.®

Apart from the relatively high case fatality associated with prematurity, preterm birth is also associated
with high financial burden and psychosocial consequences.® Studies have shown that preterm newborns
are more likely to die or experience health and developmental issues, including cerebral palsy,
developmental delays, and hearing and visual loss.® Reducing preterm birth rates is important to the
reduction of the perinatal mortality rate, infant mortality rates and early childhood deaths especially in
low and middle income countries like Nigeria.

In Nigeria however, recent data on preterm birth and associated factors are scarce. This study compares
the general profile and obstetric factors among mothers who gave birth to preterm newborns (cases)
with mothers (controls) who delivered at term. In addition, the study also identified the difference
between factors associated with preterm birth and term deliveries at the University College Hospital
(UCH), Ibadan. In addition, it is important to conduct this study to add to the body of evidence in
understanding factors responsible for/associated with preterm birth.

METHOD
Study Design

This was a retrospective case-control study that compared factors associated with preterm and term
birth among mothers who delivered in University College Hospital, Ibadan, between 2018 and 2022
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Sample size

The sample size for this retrospective, unmatched case-control study was calculated using the formula
for comparison of two proportions at a 95% confidence level and 80% study power. In the absence of a
consistent local estimate for the primary exposure variable, a prevalence of 50% was used to provide the
maximum sample size estimate. Assuming a detectable difference of 15% between cases and controls,
the calculated minimum sample size was 167 participants per group. After adjusting for possible
incomplete or missing records commonly associated with retrospective studies using a 10% attrition
rate, the minimum sample size increased to approximately 184 participants per group. This was rounded
up to 190 cases and 190 controls, giving a total sample size of 380 participants.

Sampling

The total sample frame of preterm births were retrieved from the labor records over the study period
(1,954 sample population). Nearly one in 10 cases were recruited until the desired sample size were
achieved. The sample frame were arranged according to delivery date and every 10" case was selected.
Where the record of such case selected was not available, the 9™ case in the frame of 10 was selected.
Thereafter, controls were selected within the same month of the case using the next available age, parity
and booking status matched control of term delivery.

Study outcomes

The primary outcome was to assess how socio-demographic and obstetric characteristics impact
gestational age at delivery to reduce the burdens of preterm birth globally and locally, particularly in the
study setting

Data Analysis

The data were analyzed using the IBM/ Statistic Package for Social Science (SPSS) (Version 25)
statistical package. The descriptive statistical tools used are mean, standard deviation, and the

inferential statistics of Chi-square (X?), and a logistic regression test was used for the analysis.

Ethical consideration:

Ethical approval was obtained from the Ethical Review Committee of University College Hospital (UCH)/
University of Ibadan, Oyo State, with the number NHREC/05/01/2008a. The principles of ethical
practices in research were maintained according to the declaration of Helsinki

RESULTS
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Delivered mothers were recruited into two groups: 190 deliveries at gestational age < 37 weeks (Preterm)
and 190 deliveries at gestational age = 37 weeks (term). The mean age of the women was 31.2 + 5.588
years. Their sociodemographic distribution is seen in Table 1.0. The sociodemographic characteristics of
each of the 2 groups were compared using chi-square as outlined in Table 2.0, with no statistically
significant difference between the groups. The health profiles of the women in both groups were also
compared, as shown in Table 3.0, with statistically significant differences in the parity and maternal
blood groups across both groups.
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Table 1.0

Socio-demographic characteristics of the recruited
women (combined)

Variables Frequency Percent

Maternal Age (in years)

<30 182 47.9
31-40 178 46.8
241 20 5.2

Marital status

Single 10 2.6
Married 355 934
Divorced 1 0.3
No response 14 3.7
Ethnicity

Yoruba 336 88.4
Igbo 14 3.7
Hausa 1 0.3
Others 6 1.6
No response 23 6.1
Religion

Christianity 258 67.9
Islam 105 27.6
Others 17 4.5

Highest level of qualification

No formal education 1 0.3
Primary 5 1.3
Secondary 107 28.2
Tertiary 245 64.5
No response 22 5.8
Occupation
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Variables Frequency Percent

Unemployed 21 5.5
Full housewife 14 3.7
Private sector employer 53 13.9
Civil servant 124 32.6
Self-employed 133 35.0
Others 10 2.6
No response 25 6.6
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Table 2.0
Difference between socio-demographic characteristics of the respondents and

gestational age at delivery. Both cases and control

Variables

Maternal Age (in years)

<30
31-40
>41

Marital status

Single
Married
Divorced
Ethnicity
Yoruba
Igbo
Hausa
Others
Religion
Christian
Islam

Others

Highest level of qualification

No formal education

Primary
Secondary

Tertiary

Occupation

Unemployed

Gestational Age at delivery

< 37weeks

(Cases)

91(24.3)
87(23.2)
10(2.7)

7(1.9)
179(48.9)
0(0.0)

173(48.5)
4(1.1)
1(0.3)
4(1.1)

122(33.2)
61(16.6)
3(0.8)

1(0.3)
3(0.8)
64(17.9)
114(31.8)

10(2.8)

>37weeks

(Control)

91(24.3)
91(24.3)
5(1.3)

3(0.8)
176(48.1)
1(0.3)

163(45.7)
10(2.8)
0(0.0)
2(0.6)

136(37.1)
44(12.0)
1(0.3)

0(0.0)
2(0.6)
43(12.0)
131(36.6)

11(3.1)
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Total

182
178
15

10

355

336
14

258
105

107
245

21

X2

1.754

2.528

4.400

4.445

6.402

6.971

p-value

0.416

0.283

0.221

0.108

0.094

0.223




Variables

Full housewife

Private sector employer
Civil servant
Self-employed

Others

Gestational Age at delivery

< 37weeks >37weeks

(Cases) (Control)
10(2.8) 4(1.1)
32(9.0) 21(5.9)
54(15.2) 70(19.7)
67(18.9) 66(18.6)
5(1.4) 5(1.4)

Total

14

124
133
10

p-value
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Table 3.0

Difference between health profile characteristics of the respondents and gestational age at
delivery. Both cases and control

Variables Gestational Age at delivery Total X2 p-value
<37weeks =37weeks (Control)
(Cases)

Parity

0 78(21.4) 60(16.5) 138 34.066 . 001*

1 49(13.5) 50(13.7) 99

2-3 45(12.4) 58(15.9) 103

4-5 11(3.0) 8(2.2) 19

>5 2(0.5) 3(0.8) 5

Sex of neonates

Male 84(24.3) 75(21.7) 159 1.619 0.445

Female 90(26.1) 96(27.8) 186

Maternal blood group

A 26(6.9) 28(7.4) 54 18.857 (002"

B 32(8.5) 32(8.5) 64

AB 3(0.8) 4(1.3) 7

0 59(15.7) 90(23.9) 149

Not recorded 68(18.1) 34(9.0) 102

Body Mass Index

Underweight 1(0.5) 4(1.8) 5 5.119 0.163

Normal 27(12.3) 56(25.5) 83

Overweight 23(10.5) 52(23.6) 75

Obese 27(12.3) 30(13.6) 57

Parenthesis-% *-significant at p-value < 0.05

A logistic regression was performed to ascertain the effects of social factors, health profile, and
obstetric complications of participants on the likelihood of having gestational age less than 37 weeks (<
37 weeks) OR greater or equal to 37 weeks (= 37 weeks). The factors in each category were used as
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independent predictors of gestational age. All parameters tested except parity were statistically
significant. The odds ratios at 95% confidence intervals are reported in Table 4.0 below. Individuals who
had a history of preterm birth were 51 times more likely to have preterm birth (gestational age < 37
weeks) than those who had no history of preterm birth (OR 51.27, 95% CI 26.03, 101.0). Individuals who
had a history of CS (OR 2.27,95% Cl 1.31, 3.94) and inadequate antenatal care (OR 2.42, 95% Cl 1.54,
3.81) were about two times more likely to have preterm birth (gestational age < 37 weeks) than those
without these conditions. Individuals with a low level of education were about two times more likely to
have preterm birth (gestational age < 37 weeks) than individuals without a low level of education (OR
1.90,95% Cl 1.21, 2.97). Also, Individuals with a low family income were about three times more likely to
have preterm birth (gestational age < 37 weeks) than individuals without a low family income (OR 2.79,
95% Cl 1.76, 4.41).
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Table 4.0

Relationship between Participants’ Health Profile and obstetric
complication with Pre-term (Gestational Age < 37 Weeks)

Parameter

Booking status

Yes

No

Antenatal care usage
Yes

No

Less than 4 (present)
Yes

No

4 and above

Yes

No

Inadequate antenatal care
Yes

No

History of preterm birth
Yes

No

History of CS

Yes

No

Inadequate antenatal care
Yes

No

Antenatal visits in pregnancy

*Significant values at 95% Cl

OR

0.28

0.28

3.69

0.33

2.42

51.27

2.27

2.42

0.49

Cl

[1.62,0.47]

[0.17,0.45]

[2.39,5.70]

[0.22,0.52]

[1.54,3.81]

[26.03,101.0]

[1.31,3.94]

[1.54,3.81]
[0.37,0.64]

p-value

<0.001*

<0.001*

<0.001*

<0.001*

<0.001*

<0.001*

0.003*

<0.001*

<0.001*
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Parameter

Birth weight
Pre-eclampsia

Yes

No

Sepsis

Yes

No

Eclampsia

Yes

No

Multiple gestation

Yes

No

Pregnancy-induced hypertension
Yes

No

Premature rupture of membrane
Yes

No

Bleeding during pregnancy
Yes

No

*Significant values at 95% Cl

OR

0.03

5.43

3.09

3.90

5.47

4.49

4.63

2.50

Cl
[0.02,0.07]

[3.19,9.24]

[1.40, 6.82]

[1.42,10.73]

[1.83,16.55]

[2.61,7.71]

[2.30,9.29]

[1.11,5.61]

p-value
<0.001*
<0.001*

0.003*

0.004*

<0.001*

<0.001*

<0.001*

0.021*
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On a test of association for obstetric complications, all factors tested were statistically significant and
the odds ratios and 95% confidence intervals are reported in Table 4.0 below. Individuals who had any of
the obstetric complications tested were more likely to have preterm birth (gestational age < 37 weeks)
than those who did not have these conditions. Women who had preeclampsia, multiple gestations, and
premature rupture of membranes were about five times more likely to have preterm birth than those
without these conditions. Similarly, women with eclampsia and pregnancy-induced hypertension were




about four times more likely to have a preterm birth than those without these conditions. Individuals with
bleeding during pregnancy and sepsis were 2 or 3 times more likely to have a preterm birth than those
who do not have these conditions.

According to logistic regression in Table 5.0, women who had multiple gestations were 8.8 times
significantly more likely to have a preterm birth. Also, women who had pregnancy-induced hypertension
were 6.7 times more likely to deliver preterm babies. Women who had a previous history of preterm birth
were 7.1 times more likely to be predisposed to preterm birth. Likewise, those who had inadequate
antenatal care were 2.9 times more likely to be prone to premature delivery. Those with Low family
income were 2.9 times more likely, while respondents with premature rupture of membrane were 4.8
times more likely to have preterm birth. Therefore, Multiple gestation and pregnancy-induced
hypertension, previous history of preterm birth, Inadequate antenatal care, Low family income, and
premature rupture of the membrane are potent predisposing factors (predictors) of preterm delivery.

Table 5.0

Predictors of preterm birth using Gestational Age at delivery as the outcome (dependent
variables with the use of Logistic Regression Analysis)

Independent variables(Predictors) p-value  Oddratio 95% C.I.for Odd ratio
Lower Upper

Multiple gestation <0001 8.850 2.657 29.475
Pregnancy induces hypertension <0001" 6.723 3.656 12.362
Previous history of preterm birth <0001* 7.075 2.348 21.320
Inadequate antenatal care <0.001" 2889 1.637 5.099
Low level of education 0.113 .544 .256 1.155
Low family income 0.008" 2.900 1.315 6.394
Multi parity with less antenatal care  0.936 .965 407 2.287
Premature rupture of membrane <0.001* 4.870 2.217 10.695
Bleeding during pregnancy 222 1.847 .689 4.950

*-gignificant at p-value < 0.05

DISCUSSION

There is a shortage of recent data on preterm birth in Nigeria, as well as the characteristics that predict

preterm birth, which would help evaluate intervention programs and show trends.® The lack of recent

research on the predicting factors of preterm birth among mothers in the study setting also made this

study necessary. As a result, identifying the predicting factors of preterm birth among mothers in Ibadan
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is crucial to determining the causes of preterm and how to mitigate them.®’ This study found the
prevalence of preterm delivery was 26.1% for female newborns and 24.3% for male neonates, much
higher than previously documented prevalence across Africa.®® The higher prevalence may be because
this is a referral hospital and a higher proportion of women were referred due to need for neonatal
support with imminent preterm delivery. The prevalence of preterm birth was higher for female neonate
male neonates as other studies have shown.'%"

Although preterm birth has been linked to several sociodemographic factors, including mother age (>
35), low educational attainment, low socioeconomic status, low education, single marital status,
nutritional status, infection, or prior history of preterm birth, and behavioral factors like stress, smoking,
and alcohol consumption, 871213 This study showed strong similarity between the sociodemographic
parameters of mothers with preterm and term births and this may because of the design of this study
requiring sociodemographic matching.

Previous preterm births, early fetal membrane rupture, inadequate prenatal care (less than four visits),
bleeding during pregnancy, prior caesarean section, polyhydramnios, being overweight, multiple
pregnancies, pregnancy-induced hypertension, and living in a rural area are among the risk factors that
have been identified.’® Similar factors were found to be associated with preterm birth in this study.
Several maternal illnesses, including anemia, maternal malaria, pre-eclampsia, eclampsia, essential
hypertension, multiparity, renal infection, diabetes mellitus, tuberculosis, cancer, asthma, thyroid disease,
epilepsy, and heart disease, as well as premature membrane rupture, maternal urinary tract infection, and
human immune virus infection have all been linked to preterm deliveries.®'31° There was limitation to
the range of maternal morbidities that could be evaluated in this retrospective study but all maternal
morbidities identified in this study was associated with increased risk of preterm birth. latrogenic

preterm deliveries may be more common among women with morbidities.'®

Other factors such as primiparity, multiple gestation, antepartum hemorrhage, low level of education,
poor access to antenatal care services were found to be contributory to the risk of preterm birth in this

study. This is in agreement with the findings of previous studies in developing nations.>1>17-19

Conclusion

Preterm deliveries are prevalent in developing nations like Nigeria and many treatable conditions
significantly contribute to the risk of preterm deliveries. Addressing the issues related to female
education and economic empowerment, and improving access to healthcare, especially antenatal
booking and access to antenatal care services. Further studies are still required to elucidate the causes
and proffer a solution to the challenge of preterm deliveries.

Abbreviations
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Cl — Confidence Interval, CS — Caesarean Section, PROM — Premature Rupture of Membrane, OR — Odds
Ratio, UCH — University College Hospital, Ul — University of Ibadan,
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