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Abstract
Introduction: Many female teenagers in low-resource settings conceive, of which half are unplanned and
end in many deaths in sub-Saharan Africa, accounting for the majority of the cases. Teenage pregnancy is
associated sometimes with poor maternal, newborn, and child deaths.

Objectives: The aim of the study was to determine the prevalence, maternal obstetric outcomes, and factors
associated with poor maternal obstetric outcomes among teenage mothers delivering at Mbarara Regional
Referral Hospital.

Methods: This was a cross-sectional study carried out in a maternity ward at Mbarara Regional Referral
Hospital, where 9,200 mothers deliver annually. All the women coming in for the delivery of their babies
were consecutively approached for inclusion in the study. The women were enrolled in the post-delivery
ward after delivery and interviewed with pretested questionnaires to capture the sociodemographic,
obstetric, and medical profiles of the mothers. Factors were significant if the p-value was <0.05. 

Results: Out of the 327 participants, the majority were rural dwellers (68.5%), married (75.8%), attained
primary education (69.4%), had not used contraception (89%), and had had a planned pregnancy (63.3%).
The prevalence of adverse maternal obstetrical events was 59.9%. The HIV-positive rate was 4.9%, and about
half of the participants had delivered by cesarean section (41.6%). The participants' mean age was 18.4
years and SD 1.1. The mean number of antenatal care contacts attended was 4.59 and SD 1.9. The adverse
maternal outcomes included episiotomy (30.9%), perineal tear (18.7%), premature rupture of membranes
(10.1%), placenta abruption (5.2%), and pre-eclampsia/eclampsia (4%). Having a cesarean delivery was found
to significantly reduce the occurrence of adverse maternal obstetric events among the participants by 97%
(adjusted odds ratio (aOR) (95% CI) of 0.03 (0.02-0.06), p-value <0.001). Having a prior history of a
miscarriage was significantly associated with the occurrence of adverse maternal obstetrical events among
the participants (aOR (95% CI) of 6.55 (1.46-29.42), p-value 0.014).

Conclusions: Slightly more than half of the teenage mothers had adverse maternal obstetrical outcomes, and
a history of a miscarriage in previous pregnancies was significantly associated with adverse maternal
obstetrical outcomes. Having a cesarean delivery was found to significantly reduce the occurrence of adverse
maternal obstetric events among the participants. Teenage mothers are at a high risk of adverse maternal
obstetrical outcomes, and close antepartum and intrapartum surveillance is recommended.

Categories: Public Health, Obstetrics/Gynecology, Health Policy
Keywords: uganda, factors associated, adverse maternal outcomes, maternal child health, teenage pregnancy

Introduction
About 21 million girls aged 15-19 years in low-resource settings become pregnant, of which approximately
50% are unplanned and this results into approximately 12 million births worldwide [1,2]. The teenage age
ranges between 10 and 19 years and is associated with a range of maternal and perinatal adverse effects [3-
6]. Sub-Saharan Africa is responsible for about 50% of the global prevalence of teenage pregnancy and
maternal, new-born, and child deaths [7,8].

Pregnancy in the teenage years is a high-risk condition and can cause major health and social challenges for
the teenagers and society and about 24% of maternal mortality in Uganda occurs among teenagers and the
inadequate access to optimal antenatal care (ANC) increases risks [9-11]. The adolescent age group is
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associated with adverse pregnancy outcomes [12,13]. Teenage pregnancies have been found to be associated
with preterm premature rupture of membranes, gestational hypertension, pre-eclampsia, low Apgar scores,
anemia, intrauterine growth restriction, and stillbirths [10,14,15]. Such a negative impact can affect the
teenager in their entire life and carry over to the next generation [16]. In addition, operative vaginal
deliveries, cesarean section rate, and low birth rate are significantly higher among teenagers compared to
older ones [16].

Factors associated with teenage pregnancy are often categorized as sociodemographic, familial, cultural, and
reproductive behavior [17]. Contributing factors to teenage pregnancies include non-urban dwellers, low
education level, and inadequate communication on sexuality between the teenagers and their
parents/guardians [18-22].

The aim of the study was to determine the prevalence of antepartum and intrapartum adverse maternal
obstetric events and the associated factors among teenage mothers delivering at Mbarara Regional Referral
Hospital.

Materials And Methods
Study design and setting
This was a cross-sectional study carried out in the maternity ward of Mbarara Regional Referral Hospital in
southwestern Uganda. About 9,200 mothers deliver in the maternity ward and four out of 10 mothers
undergo cesarean section while 15% of the mothers delivering at the facility are usually referred [23].

Inclusion and exclusion criteria
We included all the teenage mothers (10-19 years) in the postnatal ward at MRRH who delivered and
consented to participate in the study. We excluded the teenage mothers who were incapacitated and their
next-of-kin declined participation. 

Sampling of participants
All the women coming in for obstetric care were consecutively approached for inclusion in the study. The
women were enrolled in the post-delivery ward after delivery. They were interviewed using pretested
questionnaires.

Calculation of sample size
The sample size was calculated using OpenEpi, Version 3 using a proportion (28.6%) of teenage pregnancy
taken from a study conducted in Ethiopia among female adolescents where a margin of error of 5% and 95%
confidence interval were assumed [24]. The sample size calculated was 314 participants. We calculated a 10%
non-response rate and obtained a final sample size of 349 participants.

Study procedure
A pretested questionnaire was administered to the mothers after informed consent (Appendix).
Sociodemographic information such as maternal age, gravidity, religion, marital status, number of antenatal
visits, employment status, and level of education was obtained. Information on maternal and fetal outcomes
was also collected. The gestational age of pregnancy was derived from the last normal menstrual period.
Occasionally we relied on the first-trimester ultrasound scan in patients who came for ANC early in
pregnancy.

Definition of outcomes
The adverse maternal outcomes included the following: pre-eclampsia/eclampsia, premature rupture of
membranes, placenta previa, placenta abruption, perineal tear, and episiotomy.

Ethical approval
We obtained ethical approval from the Mbarara University Institutional Review Board with approval number
09/05-17 and the Uganda National Council of Science and Technology (UNCST) with approval number
HS967ES.

Data management and analysis
Descriptive statistics were calculated as numbers, percentages, and frequencies. Categorical outcome
variables were compared by exposure using chi-square and Fisher’s exact tests. Multivariable backward
stepwise analysis was performed using logistic regression, and only variables with a significance threshold
of less than 0.2 were included in the final model. Measures of association were considered statistically
significant at a p-value <0.05.
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Results
The number of participants who were recruited into the study was 327. Of the 327 participants in the study,
the majority were rural dwellers (68.5%), married (75.8%), had attained primary education (69.4%), had a
family member who had been pregnant before the age of 20 years (61.2%), had not used contraception
(89%), and had had a planned pregnancy (63.3%). The prevalence of HIV was 4.9% and about half of the
participants delivered by cesarean (41.6%). The mean age of the participants was 18.4 years and SD was
1.1 while the mean ANC attendance was 4.59 and SD was 1.9 as shown in Table 1.

Participant characteristics n (%), N = 327

Age in years (mean, SD) 18.41 (1.07)

Residence type (n, %)  

  Rural 224 (68.5)

  Urban 103 (31.5)

Marital status (n, %)  

  Single 70 (21.4)

  Separated/divorced 9 (2.8)

  Married 248 (75.8)

Persons they live with (n, %)  

  Husband 245 (74.9)

  Parent 43 (13.1)

  Relative/friend 33 (10.1)

  Alone 6 (1.8)

How many pregnancies have you carried beyond seven months (n, %)?  

  0 4 (1.2)

  1 291 (89.0)

  2 32 (9.8)

Number of ANC attendances (mean, SD) 4.59 (1.93)

Gestational age (mean, SD) 38.40 (2.62)

Employed status (n, %)  

  No 251 (76.8)

  Yes 76 (23.2)

Employment sector (n, %)  

  Formal 24 (31.6)

  Informal 52 (68.4)

Level of education (n, %)  

  No education 11 (3.4)

  Primary education 227 (69.4)

  Secondary education 89 (27.2)

Currently attending school or in the last six months (n, %)  

  No 316 (96.6)

  Yes 11 (3.4)

Received sexuality education or counseling (n, %)  
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  No 156 (47.7)

  Yes 171 (52.3)

Has anyone else in your family had pregnancy before 20 years (n, %)   

  No 127 (38.8)

  Yes 200 (61.2)

Used contraception before (n, %)  

  No 291 (89.0)

  Yes 36 (11.0)

Was this a planned pregnancy? (n, %)  

  No 120 (36.7)

  Yes 207 (63.3)

How do you feel about this pregnancy? (n, %)  

  Happy 212 (64.8)

  Unhappy 86 (26.3)

  Indifferent 29 (8.9)

HIV status (n, %)  

  Negative 311 (95.1)

  Positive 16 (4.9)

Ever had a miscarriage before? (n, %)  

  No 298 (91.1)

  Yes 29 (8.9)

Alcohol use (n, %)  

  No 303 (92.7)

  Yes 24 (7.3)

Delivery mode (n, %)  

  Normal vaginal delivery 180 (55.0)

  Cesarean delivery 136 (41.6)

  Assisted vaginal delivery 11 (3.4)

TABLE 1: Sociodemographic, obstetric, and medical characteristics of teenage mothers delivering
at Mbarara Hospital
HIV, human immunodeficiency syndrome; ANC, antenatal care; SD, standard deviation.

The prevalence of adverse maternal obstetrical events was 59.9%. The events studied included pre-
eclampsia/eclampsia, premature rupture of membranes, placenta abruption, perineal tears, episiotomy, and
vacuum extraction as shown in Figure 1.
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FIGURE 1: Prevalence of adverse obstetrical events among teenage
girls

Our study revealed that 30.9% had an episiotomy, 18.7% had a perineal tear, and 4% had pre-
eclampsia/eclampsia as shown in Table 2. 

Outcome n (%), N = 327

Pre-eclampsia or eclampsia  

  No 314 (96.0)

  Yes 13 (4.0)

Premature rupture of membranes  

  No 294 (89.9)

  Yes 33 (10.1)

Placenta abruption  

  No 310 (94.8)

  Yes 17 (5.2)

Perineal tear  

  No 266 (81.3)

  Yes 61 (18.7)

Episiotomy  

  No 226 (69.1)

  Yes 101 (30.9)

TABLE 2: Adverse maternal obstetrical events
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There were significantly more adverse maternal obstetrical events among participants delivered by cesarean
compared to vaginal delivery (adjusted odds ratio (aOR) (95% CI) of 0.03 (0.02-0.06), p-value <0.001).
Having a prior history of a miscarriage was significantly associated with the occurrence of adverse maternal
obstetrical events among the participants (aOR (95% CI) of 6.55 (1.46-29.42), p-value 0.014) (Table 3).

Characteristics
Univariate Multivariable

cOR (95% CI) p-Value aOR (95% CI) p-Value

Age in years 0.10 (0.81, 1.23) 0.973 1.15 (0.82, 1.61) 0.433

Urban residence type 1.46 (0.90,2.37) 0.129 1.68 (0.83, 3.39) 0.151

Marital status     

    Separated/Divorced 4.44 (0.53, 37.61) 0.249 8.99 (0.80, 101.22) 0.076

    Married 0.76 (0.44, 1.31) 0.320 0.97 (0.40, 2.36) 0.954

Been pregnant 2 or more times 1.06 (0.59, 1.88) 0.852 0.59 (0.19, 1.82) 0.360

Number of ANC attendances 0.92 (0.82, 1.03) 0.152 0.90 (0.74, 1.09) 0.280

Employed 1.28 (0.75, 2.19) 0.358 1.11 (0.50, 2.44) 0.800

Education level     

    Primary 1.18 (0.35, 3.98) 0.791 1.35 (0.24, 7.62) 0.733

    Secondary 1.48 (0.42, 5.25) 0.540 0.97 (0.18, 5.94) 0.970

Ever used contraception     

    Yes 0.64 (0.32, 1.27) 0.200 0.34 (0.11, 1.10) 0.072

HIV status     

    Positive 0.286 (0.10, 0.84) 0.023 1.54 (0.38, 6.29) 0.544

History of miscarriage     

    Yes 1.85 (0.79, 4.30) 0.156 6.55 (1.46, 29.42) 0.014

Alcohol use     

    Yes 0.31 (0.13, 0.74) 0.008 0.33 (0.10, 1.13) 0.077

Mode of delivery     

    Cesarean 0.04 (0.02, 0.08) <0.001 0.03 (0.02, 0.06) <0.001

TABLE 3: Binary logistic regression to identify factors associated with adverse maternal events
among teenage pregnancies
cOR, crude odds ratio; aOR, adjusted odds ratio; HIV, human immunodeficiency virus; ANC, antenatal care; SD, standard deviation.

Discussion
The study was done to determine the prevalence of antepartum and intrapartum adverse maternal obstetric
events and the associated factors among teenage mothers delivering at Mbarara Regional Referral Hospital.
In our study, the majority of the participants were rural dwellers, married, had attained only primary
education, and had not used contraception. The prevalence of adverse maternal obstetrical events was
59.9%. About half of the mothers had delivered by cesarean (41.6%), had an episiotomy (30.9%), had a
perineal tear (18.7%), and had pre-eclampsia/eclampsia (4%). There were significantly more adverse
maternal obstetrical events among the participants who delivered by cesarean compared to vaginal delivery
(aOR (95% CI) of 0.03 (0.02-0.06), p-value <0.001). Having a prior history of a miscarriage was significantly
associated with the occurrence of adverse maternal obstetrical events among the participants (aOR (95% CI)
of 6.55 (1.46-29.42), p-value 0.014).

The adverse obstetrical maternal events are similar to the findings from other studies where teenage and
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adolescent pregnancies have been found to be associated with higher risks of adverse pregnancy outcomes
such as pre-eclampsia/eclampsia, premature rupture of membranes, placenta abruption, and perineal tears
[2,23-26]. The possible explanation for conditions such as pre-eclampsia can be correlated to a lack of a
regular ovulatory menstrual cycle, which can cause defective decidualization, leading to faulty placentation
with a resultant remodeling of spiral arteries, eventually leading to pre-eclampsia [27]. Teenagers are more
prone to PROM because they are more prone to underdiagnosed or diagnosed infections leading to PROM.
The underdiagnosed infections increase inflammatory markers such as interleukins and prostaglandins,
resulting in chorioamniotic and decidual inflammation [28].

The finding of the history of a miscarriage being associated with adverse maternal obstetrical events is
similar to the results from other studies where the history of recurrent miscarriage was found to be
associated with adverse maternal outcomes [29,30]. Teenagers who become pregnant demonstrate a greater
risk for substance use, including alcohol and cigarettes, and there is a resultant effect on the perinatal
outcomes [31]. The rates of sexually transmitted diseases (STDs) such as chlamydia, gonorrhea, and primary
and secondary syphilis are increasing among teenagers and young women [32]. This may be due to hormonal
changes occurring in adolescent girls that cause cervical ectopy (presence of columnar cells on the outer
surface of the cervix), which are more susceptible to STIs [33]. STDs like syphilis are associated with adverse
perinatal events such as stillbirths, miscarriages, and newborn deaths and chromosomal aberrations like
structural alteration or abnormal chromosomal numbers [32,33]. Without treatment, more than 40% of
syphilis-infected pregnancies may result in miscarriage, stillbirth, or neonatal death [34]. Previous studies
have shown that women <19 years at their first pregnancy have a 37% heightened risk of having an abortion
in their lifetime [35,36]. A potential explanation is that adolescent women may feel constrained by strict
parental control, fostering a fear of parental rejection. Additionally, the lack of financial resources,
combined with the fear of being unable to provide for a newborn baby, could drive them to consider unsafe
abortions [35,37,38]. Lack of good nutritional status and a lack of partner support [39] could be other reasons
that lead to spontaneous abortions.

Having a cesarean delivery was found to significantly reduce the occurrence of adverse maternal obstetrical
events among the participants by 97% (aOR (95% CI) of 0.03 (0.02-0.06), p-value <0.001). The incomplete
development of the maternal pelvis could determine an inability of the birth canal to allow the passage of
the fetus and cause an increase in operative deliveries [40,41]. Cesarean delivery in our study was however
protective of the adverse maternal outcomes because cesarean section can help optimize fetal outcomes
when conducted timely before fetal compromise sets in [42]. The adverse associations of the cesarean
section such as maternal sepsis, obstetrical hemorrhage, and organ damage have been reduced to the extent
that cesarean section is as safe as vaginal delivery [43].

In our study, the majority were rural dwellers, married, attained only primary education, and had not used
contraception. Consistent with the results from previous studies [44], teenage mothers predominantly reside
in rural areas and this suggests a strong correlation between adolescent pregnancy and social factors. Given
that adolescent pregnancy is more prevalent in socially deprived societies, these social factors can influence
the adequacy of prenatal care among teenagers, potentially resulting in a higher prevalence of poor
pregnancy outcomes among economically disadvantaged adolescents [45]. The majority of the teenagers in
our study had not used contraception, and because of psychological immaturity, teenagers often fail to
grasp the importance of family planning, leading them to engage in risky sexual behavior and become
pregnant while still attending school and residing with their parents [46]. Our study reveals that a majority
of teenage mothers are significantly more likely to have a low level of education levels, consistent with the
findings from studies in other nations [46-48]. Teenage girls frequently discontinue their education due to
pregnancy or childbirth, with issues at school and academic underperformance sometimes preceding
pregnancy; for some teenage girls experiencing academic difficulties, motherhood may seem appealing, but
when these factors converge, young mothers encounter diminished career prospects, often leading to
reduced lifetime earnings [46,48]. 

Strengths
There are a few studies that have looked at adverse maternal obstetrical outcomes among teenagers in sub-
Saharan Africa. Our study highlights the need to objectively optimize antepartum and intrapartum
monitoring among teenage mothers.

Limitations
Adverse maternal obstetrical outcomes also occur in the postpartum period. These include postpartum
hemorrhage, postpartum infections, and obstetrical fistula. By design of our study, the postpartum adverse
outcomes were not measured, yet this would have given us a more comprehensive spectrum of adverse
outcomes.

Conclusions
The prevalence of adverse maternal obstetrical outcomes among teenage mothers at Mbarara Hospital is
high and a history of a miscarriage in the previous pregnancies was significantly associated with adverse
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maternal obstetrical outcomes. There were significantly more adverse maternal obstetrical events among
participants who delivered by cesarean compared to vaginal delivery. Teenage mothers are at a high risk of
adverse maternal obstetrical outcomes, and close antepartum and intrapartum surveillance is
recommended. Intrapartum monitoring can be optimized by the provision of monitoring equipment such as
cardiotocogram machines and training healthcare providers on the use and interpretation of CTGs.
Antepartum monitoring can be achieved by optimizing the ANC for these mothers. There is a need to study
the interventions to reduce teenage pregnancies in our setting.

Appendices

S.
No

Question Response

Sociodemographic characteristics  

 How old are you? State the age in years  

 What is your religion?

Catholic

Protestant

Pentecostal

Muslim

     e. Other (such as Seventh Day Adventist,
Jehovah Witness, traditional religion, atheist, etc.)

 Where do you reside?
Rural

Urban Name:

 What is your marital status?

Single

Separated/Divorced

Married

 Who do you live with?

Husband

Parent

Relative/friend

Alone

 How many times have you been pregnant?

1

2-4

5 or more

 How many pregnancies have you carried beyond 7 months?  

 How many pregnancies have you carried below 7 months?  

 How many times have you attended ANC?  

 
What was the first day of the last normal menstrual period (if not known,
calculate GA from first trimester ultrasound)

Calculate and record gestational age

 Are you employed?
Yes

No

 If employed, what sector?
Formal

Informal

 What is your level of education?

No education

Primary education

Secondary education

More than secondary education
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 Are you currently attending school or have you attended in the last six months?
Yes

No

 
About sexual education: Have you ever received guidance or counselling from
your parents or aunty or other relatives about sex?

Yes

No

 Has anyone else in your family had pregnancy before 20 years?
Yes

No

Reproductive behavior  

 Age at first sexual intercourse  

 Have you used contraception before?
Yes

No

 If yes to 18 above, which type of contraception did you use?

Implants (implanon, Jadelle)

Injectaplan

IUCD

Oral contraceptives

Others

 For how long did you use the contraception? State in months

 Was this pregnancy planned?  

 What was the reason you conceived? (if yes in 20 above)  

 If no to 20 above, under what circumstances did you conceive?

Transactional sex

Sexual violence

Adolescent experimentation

Others: …………………….

 How do you feel about this pregnancy?

Happy

Unhappy

Indifferent

 What is your HIV status?

Negative

Positive

Unknown

 If positive, are you on ARVs?
Yes

No

 Have your ever miscarried before? Yes No

 What type of miscarriage?
Spontaneous

Induced

 
Concerning an induced abortion, was the decision taken by yourself or you were
influenced or advised by a peer or another person?

Yes

No

 If yes to 26 above, who influenced or advised you to induce the miscarriage? State here

Sociocultural behavior  

 Have you been influenced negatively by your friends toward sexual acts?
Yes

No
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 Has an older man (above 25) ever pushed you to have sex with him

Forced/coerced

Induced with money or presents

Threatened if no sex

Consensual

 Do you drink alcohol?
Yes

No

 If yes, how much alcohol?

A little

Excess and get drunk

At least 3 times a week

Maternal outcomes: Were any of the following outcomes present or absent? Record ‘Y’ for present ‘N’ for absent

 Preeclampsia or eclampsia?  

 Premature rupture of membranes?  

 Placenta abruption?  

 Vaginal delivery?  

 Perineal tear?  

 Episiotomy?  

 Cesarean section?  

 Assisted vaginal delivery, e.g vacuum extraction  

Fetal/Neonatal outcomes  

 What was the gestational age at birth (Complete weeks of gestation)
<37-42

≥42

 Did you have a miscarriage?  

 Birth weight (kg)

<2.5

≥2.5-4

>4

 Apgar score at 5 minutes
<7

>7

 Was there a birth defect?  

 Still birth  

 Neonatal death  

Experience  

 In your words, explain how you felt when you had your initial sexual contact?  

 
What circumstances put you in position to have sex that led to pregnancy and
delivery?

 

 Explain to me how you felt after discovering that you were pregnant?  

 In your words, tell me how you went through the pregnancy period  

 
Are there actions that you did after discovering that you are pregnant? These
could have been to protect you or even put yourself in harm

 

 
Tell me if you got any bad effects that still affect you after the pregnancy. These
could have arisen while pregnant, during delivery, or after the pregnancy
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TABLE 4: Questionnaire for teenage pregnancy: Experiences and perinatal and obstetric
outcomes at a tertiary referral hospital in southwestern Uganda

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Joseph Ngonzi, Wilson Birungi, Onesmus Byamukama, Arnold Kamugisha, Josephine
Asiimwe, Moses Ntaro, Grace Nambozi, Leevan Tibaijuka, Charles Tushabomwe-Kazooba

Acquisition, analysis, or interpretation of data:  Joseph Ngonzi, Wilson Birungi, Onesmus Byamukama,
Arnold Kamugisha, Josephine Asiimwe, Moses Ntaro, Grace Nambozi, Leevan Tibaijuka, Charles
Tushabomwe-Kazooba

Drafting of the manuscript:  Joseph Ngonzi, Wilson Birungi, Onesmus Byamukama, Arnold Kamugisha,
Josephine Asiimwe, Moses Ntaro, Grace Nambozi, Leevan Tibaijuka, Charles Tushabomwe-Kazooba

Critical review of the manuscript for important intellectual content:  Joseph Ngonzi, Wilson Birungi,
Onesmus Byamukama, Arnold Kamugisha, Josephine Asiimwe, Moses Ntaro, Grace Nambozi, Leevan
Tibaijuka, Charles Tushabomwe-Kazooba

Supervision:  Joseph Ngonzi, Wilson Birungi, Onesmus Byamukama, Arnold Kamugisha, Josephine
Asiimwe, Moses Ntaro, Grace Nambozi, Leevan Tibaijuka, Charles Tushabomwe-Kazooba

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Institutional Review
Board (IRB) of Mbarara University of Science and Technology and Uganda National Council of Science and
Technology (UNCST) issued approval with approval numbers (MUST) 09/05-17 and HS967ES, respectively.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: Joseph Ngonzi, Wilson Birungi, Onesmus
Byamukama, Arnold Kamugisha, Josephine Asiimwe, Moses Ntaro, Grace Nambozi, Leevan Tibaijuka, and
Charles Tushabomwe-Kazooba declare(s) a grant from UCoBS. The micro-research was funded by the MUST-
IUC Partnership titled ‘University as a facilitator of community-based sustainable solutions to demographic
challenges in southwestern Uganda’ hereafter referred to as UCoBS. This is a collaborative partnership
project between Mbarara University of Science and Technology (MUST), Vrije Universiteit Brussel (Belgium)
and other Flemish Higher Education Institutions funded by the Flemish Interuniversity Council (VLIR UOS)
with Grant number UG2021UC043A105. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
We are grateful to all study participants, study staff, and as well as Mbarara Regional Referral Hospital and
Maternity Ward staff, and Mbarara University of Science and Technology for their support in this research.
The datasets used and/or analyzed during the current study are available from the corresponding author on
reasonable request.

References
1. Sully EA, Biddlecom A, Darroch JE, et al. Adding It Up: Investing in Sexual and Reproductive Health 2019 .

(2020). Accessed: July 2, 2024: https://www.guttmacher.org/report/adding-it-up-investing-in-sexual-
reproductive-health-2019.

2. Whitehead E: Understanding the association between teenage pregnancy and inter-generational factors: A
comparative and analytical study. Midwifery. 2009, 25:147-54. 10.1016/j.midw.2007.02.004

3. Ganchimeg T, Ota E, Morisaki N, et al.: Pregnancy and childbirth outcomes among adolescent mothers: A
World Health Organization multicountry study. BJOG. 2014, 121 Suppl 1:40-8. 10.1111/1471-0528.12630

4. Kawakita T, Wilson K, Grantz KL, Landy HJ, Huang CC, Gomez-Lobo V: Adverse maternal and neonatal
outcomes in adolescent pregnancy. J Pediatr Adolesc Gynecol. 2016, 29:130-6. 10.1016/j.jpag.2015.08.006

5. Maheshwari MV, Khalid N, Patel PD, Alghareeb R, Hussain A: Maternal and neonatal outcomes of
adolescent pregnancy: A narrative review. Cureus. 2022, 14:e25921. 10.7759/cureus.25921

6. McCarthy FP, O'Brien U, Kenny LC: The management of teenage pregnancy . BMJ. 2014, 349:g5887.
10.1136/bmj.g5887

 

2024 Ngonzi et al. Cureus 16(8): e66168. DOI 10.7759/cureus.66168 11 of 13

https://www.guttmacher.org/report/adding-it-up-investing-in-sexual-reproductive-health-2019?utm_medium=email&utm_source=transaction
https://www.guttmacher.org/report/adding-it-up-investing-in-sexual-reproductive-health-2019?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.midw.2007.02.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.midw.2007.02.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/1471-0528.12630?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/1471-0528.12630?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jpag.2015.08.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jpag.2015.08.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.25921?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.25921?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmj.g5887?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmj.g5887?utm_medium=email&utm_source=transaction


7. Kurth F, Bélard S, Mombo-Ngoma G, et al.: Adolescence as risk factor for adverse pregnancy outcome in
Central Africa--A cross-sectional study. PLoS One. 2010, 5:e14367. 10.1371/journal.pone.0014367

8. Odimegwu C, Mkwananzi S: Factors associated with teen pregnancy in sub-Saharan Africa: A multi-country
cross-sectional study. Afr J Reprod Health. 2016, 20:94-107. 10.29063/ajrh2016/v20i3.14

9. Moni SA, Nair MK, Devi RS: Pregnancy among unmarried adolescents and young adults. J Obstet Gynaecol
India. 2013, 63:49-54. 10.1007/s13224-012-0244-7

10. Pergialiotis V, Vlachos DE, Gkioka E, Tsotra K, Papantoniou N, Vlachos GD: Teenage pregnancy antenatal
and perinatal morbidity: Results from a tertiary centre in Greece. J Obstet Gynaecol. 2015, 35:595-9.
10.3109/01443615.2014.991285

11. Shaw M, Lawlor DA, Najman JM: Teenage children of teenage mothers: Psychological, behavioural and
health outcomes from an Australian prospective longitudinal study. Soc Sci Med. 2006, 62:2526-39.
10.1016/j.socscimed.2005.10.007

12. Keskinoglu P, Bilgic N, Picakciefe M, Giray H, Karakus N, Gunay T: Perinatal outcomes and risk factors of
Turkish adolescent mothers. J Pediatr Adolesc Gynecol. 2007, 20:19-24. 10.1016/j.jpag.2006.10.012

13. Bateman BT, Simpson LL: Higher rate of stillbirth at the extremes of reproductive age: A large nationwide
sample of deliveries in the United States. Am J Obstet Gynecol. 2006, 194:840-5. 10.1016/j.ajog.2005.08.038

14. Kurup A, Viegas O, Singh K, Ratnam SS: Pregnancy outcome in unmarried teenage nulligravidae in
Singapore. Int J Gynaecol Obstet. 1989, 30:305-11. 10.1016/0020-7292(89)90815-1

15. Mohd Azri MS, Adibah HI, Haliza G: A review of teenage pregnancy research in Malaysia . Med J Malaysia.
2015, 70:214-19.

16. Bacci A, Manhica GM, Machungo F, Bugalho A, Cuttini M: Outcome of teenage pregnancy in Maputo,
Mozambique. Int J Gynaecol Obstet. 1993, 40:19-23. 10.1016/0020-7292(93)90767-q

17. Gökçe B, Ozşahin A, Zencir M: Determinants of adolescent pregnancy in an urban area in Turkey: A
population-based case-control study. J Biosoc Sci. 2007, 39:301-11. 10.1017/S0021932006001763

18. Garwood SK, Gerassi L, Jonson-Reid M, Plax K, Drake B: More than poverty: The effect of child abuse and
neglect on teen pregnancy risk. J Adolesc Health. 2015, 57:164-8. 10.1016/j.jadohealth.2015.05.004

19. Imamura M, Tucker J, Hannaford P, et al.: Factors associated with teenage pregnancy in the European Union
countries: A systematic review. Eur J Public Health. 2007, 17:630-6. 10.1093/eurpub/ckm014

20. Kassa GM, Arowojolu AO, Odukogbe AA, Yalew AW: Prevalence and determinants of adolescent pregnancy
in Africa: A systematic review and meta-analysis. Reprod Health. 2018, 15:195. 10.1186/s12978-018-0640-2

21. Soontrapirom T, Tripathi S, Talungchit P, Apinuntavech S: Life assets in teenage pregnancy . Siriraj Med J.
2017, 69:114-21. 10.14456/smj.2017.24

22. Were M: Determinants of teenage pregnancies: The case of Busia District in Kenya . Econ Hum Biol. 2007,
5:322-39. 10.1016/j.ehb.2007.03.005

23. Whitworth M, Cockerill R, Lamb H: Antenatal management of teenage pregnancy . Obste Gynaecol Reprod
Med. 2017, 27:50-6. 10.1016/j.ogrm.2016.11.005

24. Ngonzi J, Bebell LM, Boatin AA, et al.: Impact of an educational intervention on WHO surgical safety
checklist and pre-operative antibiotic use at a referral hospital in southwestern Uganda. Int J Qual Health
Care. 2021, 33:mzab089. 10.1093/intqhc/mzab089

25. Amoadu M, Hagan D, Ansah EW: Adverse obstetric and neonatal outcomes of adolescent pregnancies in
Africa: A scoping review. BMC Pregnancy Childbirth. 2022, 22:598. 10.1186/s12884-022-04821-w

26. de la Calle M, Bartha JL, Lopez CM, Turiel M, Martinez N, Arribas SM, Ramiro-Cortijo D: Younger age in
adolescent pregnancies is associated with higher risk of adverse outcomes. Int J Environ Res Public Health.
2021, 18:8514. 10.3390/ijerph18168514

27. Parra-Pingel PE, Quisiguiña-Avellán LA, Hidalgo L, Chedraui P, Pérez-López FR: Pregnancy outcomes in
younger and older adolescent mothers with severe preeclampsia. Adolesc Health Med Ther. 2017, 8:81-6.
10.2147/AHMT.S131050

28. Brosens I, Muter J, Ewington L, Puttemans P, Petraglia F, Brosens JJ, Benagiano G: Adolescent preeclampsia:
Pathological drivers and clinical prevention. Reprod Sci. 2019, 26:159-71. 10.1177/1933719118804412

29. Fraser AM, Brockert JE, Ward RH: Association of young maternal age with adverse reproductive outcomes . N
Engl J Med. 1995, 332:1113-7. 10.1056/NEJM199504273321701

30. Zhang J, Liu X, Rao L, Ma R, Wu W, Chen C, Lin Y: Adverse obstetric and perinatal outcomes of patients
with history of recurrent miscarriage: A retrospective cohort study. Fertil Steril. 2023, 120:626-34.
10.1016/j.fertnstert.2023.04.028

31. Tung I, Beardslee J, Pardini D, Chung T, Keenan K, Hipwell AE: Adolescent childbirth, miscarriage, and
abortion: Associations with changes in alcohol, marijuana, and cigarette use. J Child Psychol Psychiatry.
2020, 61:104-11. 10.1111/jcpp.13112

32. Agwu A: Sexuality, sexual health, and sexually transmitted infections in adolescents and young adults . Top
Antivir Med. 2020, 28:459-62.

33. Benedetto C, Tibaldi C, Marozio L, et al.: Cervicovaginal infections during pregnancy: Epidemiological and
microbiological aspects. J Matern Fetal Neonatal Med. 2004, 16 Suppl 2:9-12.
10.1080/14767050410001727107

34. Giakoumelou S, Wheelhouse N, Cuschieri K, Entrican G, Howie SE, Horne AW: The role of infection in
miscarriage. Hum Reprod Update. 2016, 22:116-33. 10.1093/humupd/dmv041

35. Kostova EB, Prins JR, van Wely M: Role of infections in miscarriage . Fertil Steril. 2023, 120:948-50.
10.1016/j.fertnstert.2023.08.719

36. Adjei G, Enuameh Y, Asante KP, et al.: Predictors of abortions in rural Ghana: A cross-sectional study . BMC
Public Health. 2015, 15:202. 10.1186/s12889-015-1572-1

37. Yussif AS, Lassey A, Ganyaglo GY, Kantelhardt EJ, Kielstein H: The long-term effects of adolescent
pregnancies in a community in Northern Ghana on subsequent pregnancies and births of the young
mothers. Reprod Health. 2017, 14:178. 10.1186/s12978-017-0443-x

38. Adam A: Factors Affecting the Acceptance and Usage of Contraceptives Among Female Adolescents (15-19
years) in Sagnarigu Municipality. University for Development Studies, School of Medicine and Health
Science, Tamele; 2021.

 

2024 Ngonzi et al. Cureus 16(8): e66168. DOI 10.7759/cureus.66168 12 of 13

https://dx.doi.org/10.1371/journal.pone.0014367?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0014367?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.29063/ajrh2016/v20i3.14?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.29063/ajrh2016/v20i3.14?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s13224-012-0244-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s13224-012-0244-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3109/01443615.2014.991285?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3109/01443615.2014.991285?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.socscimed.2005.10.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.socscimed.2005.10.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jpag.2006.10.012?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jpag.2006.10.012?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ajog.2005.08.038?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ajog.2005.08.038?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/0020-7292(89)90815-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/0020-7292(89)90815-1?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/26358016/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/0020-7292(93)90767-q?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/0020-7292(93)90767-q?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/S0021932006001763?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/S0021932006001763?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jadohealth.2015.05.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jadohealth.2015.05.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/eurpub/ckm014?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/eurpub/ckm014?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12978-018-0640-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12978-018-0640-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14456/smj.2017.24?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14456/smj.2017.24?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ehb.2007.03.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ehb.2007.03.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ogrm.2016.11.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ogrm.2016.11.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/intqhc/mzab089?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/intqhc/mzab089?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12884-022-04821-w?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12884-022-04821-w?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph18168514?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph18168514?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/AHMT.S131050?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/AHMT.S131050?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1933719118804412?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1933719118804412?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJM199504273321701?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJM199504273321701?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.fertnstert.2023.04.028?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.fertnstert.2023.04.028?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/jcpp.13112?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/jcpp.13112?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/32886466/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/14767050410001727107?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/14767050410001727107?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/humupd/dmv041?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/humupd/dmv041?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.fertnstert.2023.08.719?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.fertnstert.2023.08.719?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12889-015-1572-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12889-015-1572-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12978-017-0443-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12978-017-0443-x?utm_medium=email&utm_source=transaction
http://udsspace.uds.edu.gh/bitstream/123456789/2991/1/FACTORS AFFECTING THE ACCEPTANCE AND USAGE OF.pdf?utm_medium=email&utm_source=transaction


39. Ilboudo PG, Somda SM, Sundby J: Key determinants of induced abortion in women seeking postabortion
care in hospital facilities in Ouagadougou, Burkina Faso. Int J Womens Health. 2014, 6:565-72.
10.2147/IJWH.S60709

40. Shah MK, Gee RE, Theall KP: Partner support and impact on birth outcomes among teen pregnancies in the
United States. J Pediatr Adolesc Gynecol. 2014, 27:14-9. 10.1016/j.jpag.2013.08.002

41. Marino JL, Lewis LN, Bateson D, Hickey M, Skinner SR: Teenage mothers. Aust Fam Physician. 2016, 45:712-
7.

42. Gibbons L, Belizán JM, Lauer JA, Betrán AP, Merialdi M, Althabe F: The global numbers and costs of
additionally needed and unnecessary caesarean sections performed per year: Overuse as a barrier to
universal coverage. World Health Report (2010). Background Paper, 30. World Health Organization, Geneva;
2010. 1-31.

43. Cohen MA, Chen CCG: Evidence based cesarean section. The Continuous Textbook of Women’s Medicine
Series - Obstetrics Module. The Foundation for the Global Library of Women’s Medicine, London; 2021. 1-
32. 10.3843/GLOWM.415553

44. Khazaei S, Bashirian S, Bathaei A, Sadri M, Shirani F, Jenabi E: Pregnancy outcomes in adolescents: A case-
control study in the west of Iran. Curr Women's Health Rev. 2022, 18:53-8.
10.2174/1573404817666210322154035

45. Amjad S, MacDonald I, Chambers T, Osornio-Vargas A, Chandra S, Voaklander D, Ospina MB: Social
determinants of health and adverse maternal and birth outcomes in adolescent pregnancies: A systematic
review and meta-analysis. Paediatr Perinat Epidemiol. 2019, 33:88-99. 10.1111/ppe.12529

46. Omar K, Hasim S, Muhammad NA, Jaffar A, Hashim SM, Siraj HH: Adolescent pregnancy outcomes and risk
factors in Malaysia. Int J Gynaecol Obstet. 2010, 111:220-3. 10.1016/j.ijgo.2010.06.023

47. Melekoglu NA, Sarac U: Evaluation of the effect of maternal adolescent age on neonatal outcomes .
Cumhuriyet Med J. 2022, 44:192-7. 10.7197/cmj.1127605

48. Koniak-Griffin D, Turner-Pluta C: Health risks and psychosocial outcomes of early childbearing: A review of
the literature. J Perinat Neonat Nurs. 2001, 15:1-17.

 

2024 Ngonzi et al. Cureus 16(8): e66168. DOI 10.7759/cureus.66168 13 of 13

View publication stats

https://dx.doi.org/10.2147/IJWH.S60709?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/IJWH.S60709?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jpag.2013.08.002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jpag.2013.08.002?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/27695719/?utm_medium=email&utm_source=transaction
https://www.researchgate.net/publication/265064468_The_Global_Numbers_and_Costs_of_Additionally_Needed_and_Unnecessary_Caesarean_Sections_Performed_per_Year_Overuse_as_a_Barrier_to_Universal_Coverage_HEALTH_SYSTEMS_FINANCING?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3843/GLOWM.415553?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3843/GLOWM.415553?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2174/1573404817666210322154035?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2174/1573404817666210322154035?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/ppe.12529?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/ppe.12529?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijgo.2010.06.023?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijgo.2010.06.023?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7197/cmj.1127605?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7197/cmj.1127605?utm_medium=email&utm_source=transaction
https://journals.lww.com/jpnnjournal/Abstract/2001/09000/Health_Risks_and_Psychosocial_Outcomes_of_Early.2.aspx?utm_medium=email&utm_source=transaction
https://www.researchgate.net/publication/382902087

	Prevalence of and Factors Associated With Adverse Maternal Obstetrical Events Among Teenage Mothers Delivering in a Tertiary Referral Hospital in Southwestern Uganda
	Abstract
	Introduction
	Materials And Methods
	Study design and setting
	Inclusion and exclusion criteria
	Sampling of participants
	Calculation of sample size
	Study procedure
	Definition of outcomes
	Ethical approval
	Data management and analysis

	Results
	TABLE 1: Sociodemographic, obstetric, and medical characteristics of teenage mothers delivering at Mbarara Hospital
	FIGURE 1: Prevalence of adverse obstetrical events among teenage girls
	TABLE 2: Adverse maternal obstetrical events
	TABLE 3: Binary logistic regression to identify factors associated with adverse maternal events among teenage pregnancies

	Discussion
	Strengths
	Limitations

	Conclusions
	Appendices
	TABLE 4: Questionnaire for teenage pregnancy: Experiences and perinatal and obstetric outcomes at a tertiary referral hospital in southwestern Uganda

	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


