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Adverse pregnancy outcomes are outcomes other than normal live birth, 
which include stillbirth, preterm birth, neonatal mortality, maternal 
mortality and low birthweight, amongt others.[1,2] They can contribute 
significantly to physical and psychological health issues that may arise 
in new-borns and their mothers.[1] According to the United Nations 
Inter-agency Group for Child Mortality Estimation, approximately 
9 million women and children die each year during pregnancy and 
around the time of birth.[3] The World Health Organization (WHO) 
reported that approximately 47% of all deaths in children under five 
years of age occur during the neonatal period.[4] The global disease 
burden of stillbirths and neonatal mortality is approximately 7%, which 
is two times higher than the burden of HIV/AIDS.[5]

Approximately 2.6 million stillbirths occurred globally in 2015.[6] 
Furthermore, an estimate of one million stillbirths have been 
reported in sub-Saharan Africa (SSA), which is more than double 
that of developed countries.[6] Evidence on the prevalence of adverse 
pregnancy outcomes in South Africa can be found in a study by 
Bello et  al., where the prevalence of adverse pregnancy outcomes 
was reported at 13%.[7] In Zimbabwe, the prevalence of stillbirths 
and early neonatal deaths was 15.6%.[8] The high prevalence of 
adverse pregnancy outcomes has also been reported in other African 
countries.[9,10]

It is evident that adverse pregnancy outcomes pose a substantial 
burden of disease and a great risk to public health. Therefore, 
reducing the burden of adverse pregnancy outcomes is of great 
importance. For example, reducing maternal mortality is one of 
the targets of Sustainable Development Goal (SDG) number 3. In 
South Africa, the National Development Plan (NDP) aims to achieve 
an infant mortality rate that is less than 20 deaths per 1 000 live births 
and an under-5 mortality rate of less than 30 per 1 000 by 2030. Goal 
number 3 of the health goals towards the 2030 vision of this plan is 
concerned with reducing maternal, infant and child mortality.[11]

Information on stillbirths, neonatal deaths and other adverse 
pregnancy outcomes as well as their contributing factors is not only 
key in guiding interventions and policies, but is also useful in tracking 
progress towards achieving the SDGs.[12] Factors associated with adverse 
pregnancy outcomes can be divided into several categories, including 
maternal health, history of previous pregnancies, health systems and 
sociodemographic factors.[8,13,14] Factors such as marital status, maternal 
education, maternal age and mode of delivery, among others, have been 
found to be significantly associated with stillbirth.[15] Low birthweight 
has been associated with factors such as multiple births, healthcare 
utilisation, community and wealth index.[16] In  Ethiopia, women’s 
autonomous healthcare-related decision-making, maternal age and 
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place of delivery, among others, have been associated with neonatal 
mortality.[17]

Data on the burden of adverse pregnancy outcomes and their 
associated risk factors in SSA are scanty and yet are needed to guide 
interventions.[8,9] The greater burden of adverse pregnancy outcomes 
is in Africa,[18] and understanding the associated factors may help to 
reduce this burden.

Objectives
The present study explored the prevalence and factors associated 
with adverse pregnancy outcomes among women of reproductive age 
in South Africa, using data from the 2016 Demographic and Health 
Survey (DHS).

Methods
Study design and setting
This was a secondary data analysis of South Africa’s 2016 DHS 
data set, a nationally representative, population-based, cross-
sectional survey.[19] The DHS Program has facilitated the global 
understanding of health and population trends in developing 
countries by providing technical assistance to more than 400 
surveys in 90 countries since the year 1984. These national surveys 
are typically conducted every five years, and they cover data on 
maternal and child health, family planning, fertility, HIV/AIDS, 
gender, malaria and nutrition.[20] This DHS was carried out in all 
nine provinces of South Africa, including urban and non-urban 
areas. Survey data collection took place from 27 June 2016 to 4 
November 2016.

Study population and sampling
The study population consisted of women of reproductive age 
(15 - 49  years) who were permanent residents or visitors of the 
households selected for interviews and who took part in the 
2016 South Africa Demographic and Health Survey (SADHS). 
A stratified, two-stage sample design was followed. The sampling 
frame used for the survey was the Statistics South Africa Master 
Sample Frame, created using the 2011 population census. 
A probability proportional to size sampling of primary sampling 
units was used at the first stage, followed by a listing operation 
which served as a sampling frame for the second stage. At the 
second stage, a systematic random sampling of dwelling units 
was used. As a result, 750 primary sampling units were selected 
from the 26 sampling strata at the first stage and, in the second 
stage of selection, 20 dwelling units were chosen per cluster. Every 
household within a dwelling unit was eligible for interviews. The 
number of households that were successfully interviewed was 
11 083, and 8 514 interviews were completed with eligible women. 
More details on sampling can be found in the SADHS 2016 report.[19] 

Among the 8 514 women interviewed for the 2016 SADHS, only 
3 507 were eligible for the present study.

Measurements
Study outcome
The main outcome of interest was experiencing an adverse pregnancy 
outcome, defined as the participant ever having a pregnancy that 
terminated in a miscarriage, stillbirth or abortion or otherwise did 
not result in a live birth. The participants were asked whether they 
had ever had a terminated pregnancy, and the responses were either 
‘Yes’ or ‘No’; therefore the outcome variable was binary. The reported 
adverse pregnancy outcomes were based on pregnancies in the five 
years preceding the survey.

Predictor variables
The potential factors associated with adverse pregnancy outcomes 
include the age category (15 - 19 years, 20 - 34 years, 35 - 49 years), 
highest education level (No education, Primary, Secondary or Higher 
education), employment in the past 12 months (Not employed, 
Employed), marital status (Never in a union, Currently in a union/living 
with a man, Formerly in a union/living with a man), region (Western 
Cape, Eastern Cape, Northern Cape, Free State, KwaZulu-Natal, North 
West, Gauteng, Mpumalanga, Limpopo), place of residence (Urban, 
Rural), and number of children delivered or ever born.

Data management and analysis
The dataset is accessible via the DHS Program website (https://
dhsprogram.com/data/available-datasets.cfm). We used descriptive 
statistics to summarise the adverse pregnancy outcome cases by 
characteristics, which were expressed as frequencies and percentages 
with 95% CIs for each category. Univariate analysis of each predictor 
variable against the outcome variable was done first. Manual 
backward elimination procedure was then used to enter variables 
with p-values <0.1 in the univariate analysis into the multivariable 
logistic regression model. The results were presented as crude (OR) 
and adjusted odds ratios (aOR), with their respective 95% CIs and 
p-values. A p-value <0.05 was used to indicate statistical significance. 
All statistical analyses were carried out using STATA version 14 and 
adjusted for complex survey design using survey weights.

Ethical considerations
The study was approved by the University of Pretoria’s Faculty of 
Health Sciences Research Ethics Committee (Protocol code 104/2022 
and approval date 13 April 2022). We sought permission to use 
DHS data from the DHS Program via their website and agreed to all 
standards and laws applicable in accessing and utilising DHS data. 
The SADHS was ethically approved by the South African Medical 
Research Council (SAMRC) Ethics Committee and the Inner-City 
Fund (ICF) Institutional Review Board.[19]

Results
Demographic characteristics
A total of 8 514 women aged 15 - 49 years participated in the 2016 
SADHS. Only 3 507 women (41.2%) had fallen pregnant during the 
5-year period preceding the survey. Most of these women (70.9%) 
were aged 20 - 34 years. More than three-quarters of these women 
had secondary education (78%). About three in every five women 
were unemployed (61.6%). The majority of women were from urban 
areas (65%). More than 40% of these women were currently living 
with a man while 51.5% reported that they had never been in a 
union. The mean (standard deviation (SD)) age at first birth was 
approximately 20 (4) years and each woman had on average given 
birth to two children (Table 1).

Adverse pregnancy outcomes
Of the 3 507 women who were pregnant in the 2016 DHS, a 
total of 512 (14.6%; 95% CI 13.2 - 16.1) experienced an adverse 
pregnancy outcome (i.e., ever having a pregnancy that terminated in 
a miscarriage, stillbirth or abortion or otherwise did not result in a 
live birth).

Factors associated with adverse pregnancy outcomes
Among the study participants, those aged 35 - 49 years had higher 
odds of adverse pregnancy outcomes than those aged 15 - 19 years 
(OR 4.43, 95% CI 2.10 - 9.31, p<0.001). This association remained 
significant after adjusting for potential confounders (aOR 7.41, 95% 
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CI 3.46 - 15.85, p<0.001). Although not statistically significant at 
univariate analysis, those who were 20 - 34 years old had higher 
odds of adverse pregnancy outcomes than those aged 15 - 19 years 
(OR 1.86, 95% CI 0.90 - 3.82, p=0.093). This association became 
significant after adjusting for potential confounders (aOR 2.07, 95% 
CI 1.02 - 4.18, p=0.043) (Table 2).

Participants who were currently in a union/living with a man had 
higher odds of adverse pregnancy outcomes than those who had 
never been in a union (OR 1.83, 95% CI 1.40 - 2.39, p<0.001). This 
factor remained significant after adjusting for potential confounders 
(aOR 1.85, 95% CI 1.41 - 2.43, p<0.001). Those who were formerly 
in a union/living with a man had higher odds of adverse pregnancy 
outcomes than those who had never been in a union (OR 2.40, 
95% CI 1.51 - 3.81, p<0.001). This factor remained significant after 
adjusting for potential confounders (aOR 2.66, 95% CI 1.64 - 4.29, 
p<0.001). (Table 2).

For each subsequent child delivered or ever born, the odds of 
adverse pregnancy outcomes decreased by 11.6% (OR 0.89, 95% 
CI 0.80 - 0.996, p=0.041). This factor remained significant after 
adjusting for potential confounders (aOR 0.66, 95% CI 0.58 - 0.75, 
p<0.001). Highest education level, employment status, region and 
place of residence were not significantly associated with experiencing 
adverse pregnancy outcomes. (Table 2).

Discussion
The objective of this study was to evaluate the prevalence and factors 
associated with adverse pregnancy outcomes in South Africa among 
women aged 15 - 49 years, using the 2016 DHS data. Studies on 
the prevalence of adverse pregnancy outcomes in South Africa are 
limited and existing studies are mostly disease-specific and usually 
not representative of the entire population,[7] which may not allow 
comparison with other nations and global estimates. A study done 
in South Africa on adverse pregnancy outcomes did not include 

analysis of the associated factors.[7] We found the prevalence of 
adverse pregnancy outcomes to be 14.6% of the 3 507 women who 
participated in the survey and had ever been pregnant. We found 
that older age (20 - 49 years), compared with the 15 - 19-year-olds, 
and living with a man, were significant risk factors for experiencing 
an adverse pregnancy outcome, while parity was significantly 
associated with decreased odds of experiencing adverse pregnancy 
outcomes.

The high prevalence of 14.6% is comparable with the prevalence 
of adverse pregnancy outcomes in South Africa (13%) in 2010[7] and 
Zimbabwe (15.6%) in 2014.[8] In Ethiopia, the pooled prevalence of 
adverse fetal outcomes was 26.9% in 2020.[21] The present study’s 
adverse pregnancy outcome prevalence is lower compared with the 
above-mentioned countries, as well as countries such as Lesotho, the 
Congo and Liberia, among others, as reported in a study by Tamirat 
et  al.[9] This finding could be attributed to differences in socio-
economic status and maternal healthcare services utilisation and 
accessibility between the countries.[9]

We found a strong association between advanced maternal age 
(35  -  49 years) and adverse pregnancy outcomes. This could be 
attributed to increased risk of stillbirth, miscarriage, pre-term 
birth, and chromosomal abnormalities, among others, which are 
common in women who give birth over the age of 35, even though 
the magnitude of the risk may be small in most cases.[22] This 
finding is consistent with results from previous studies.[23,24] It may 
be particularly important to provide appropriate maternal health 
services such as counselling and screening to pregnant women of 
older age groups in order to reduce the risk of these unfavourable 
outcomes.[23,24]

Women who were 20 - 34 years of age had double the odds of 
experiencing an adverse pregnancy outcome, compared with the 
15 - 19 years age group, after adjusting for potential confounders. 
Maternal age over 25 years has been linked but not limited to the 

Table 1. Sociodemographic characteristics of women aged 15 - 49 years, who fell pregnant in the 2016 SADHS
Characteristic Category n Percent (%) 95% confidence interval
Age in years 15 - 19

20 - 24
25 - 29
30 - 34
35 - 39
40 - 44
45 - 49

214
785
937
744
475
277
75

5.3
22.4
27.3
21.3
14.2
7.4
2.2

4.5 - 6.2
20.7 - 24.1
25.4 - 29.3
19.5 - 23.2
12.8 - 15.7
6.4 - 8.6
1.7 - 2.9

Highest education level No education
Primary education
Secondary education
Higher education

55
324
2 750
378

1.5
8.1
78.2
12.2

1.0 - 2.1
6.9 - 9.4
76.2 - 80.2
10.5 - 14.2

Employment status Not employed
Employed

2 217
1 290

61.6
38.4

59.1 - 64.0
36.0 - 40.9

Marital status Never in a union
Currently in a union/living with a man
Formerly in a union/living with a man

1 910
1 430
167

51.5
44.3
4.2

49.2 - 53.7
41.9 - 46.6
3.5 - 5.3

Region Western Cape
Eastern Cape
Northern Cape
Free State
KwaZulu-Natal
North West
Gauteng
Mpumalanga
Limpopo

224
432
288
327
539
405
361
480
451

9.6
10.9
2.0
4.8
18.4
7.9
27.8
9.0
9.6

8.1 - 11.3
9.5 - 12.5
1.7 - 2.2
4.2 - 5.6
16.2 - 20.8
5.8 - 10.7
24.7 - 31.0
7.5 - 10.7
8.4 - 11.1

Place of residence Urban
Rural

1 885
1622

65.0
35.0

62.1 - 67.8
32.2 - 37.9
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development of gestational diabetes mellitus (GDM) due to being 
overweight or obese, which increases the risk of adverse pregnancy 
outcomes.[25] This connection may be a possible explanation for the 
increased risk of adverse pregnancy outcomes among women of this 
age group. Health education regarding diet, exercise and screening 
during pregnancy may help in reducing the risk of GDM-related 
adverse pregnancy outcomes.[25]

Women of reproductive age who were currently in a union/living 
with a man or formerly in a union/living with a man, had higher odds 
of experiencing an adverse pregnancy outcome, compared with those 
who were never in a union. This could be due to intimate partner 
violence within their relationship that may occur during pregnancy. 
Similar results have been found in other studies, for example in 
Ethiopia by Berhanie et al.[26] and in Ghana by Pool et al.[27] It is therefore 
important to provide information on the dangers of intimate partner 
violence during pregnancy to pregnant women and their partners.[26] 
Other than intimate partner violence, there could be further factors 
influencing adverse pregnancy outcomes, which may include the 
possibility of sexually transmitted infections and delayed initiation 
to antenatal care. In low-resource settings, women may need to seek 
permission from partners before visiting health facilities.

Our findings also revealed that parity is significantly associated 
with decreasing odds of experiencing adverse pregnancy outcomes. 
Although this finding is consistent with the results from a previous 
study by Ajong et al.,[28] it is not supported by sufficient evidence as 
several studies have found parity to be associated with increasing 
adverse pregnancy outcomes.[29-31]

Study limitations
Inferences on the causal relationship between the risk factors and 
the outcome cannot be made because of the cross-sectional nature of 
the study data. Information collected during the survey interviews is 
subject to information and recall bias, as some questions rely on self-
reporting. Furthermore, information on critical explanatory variables 
such as maternal smoking, chronic diseases and obstetric history 
were missing. HIV/AIDS was not included in the analysis of factors 
associated with adverse pregnancy outcomes. In addition, a broader 
definition of adverse pregnancy outcomes was presented than that 
defined in the SADHS and therefore used in the analysis. The 
reported adverse pregnancy outcomes were based on pregnancies in 
the five years preceding the survey. Nonetheless, the use of a large 
sample of 3 507 women of reproductive age from the nationally 
representative population-based DHS data provides useful insights 
on adverse pregnancy outcomes in South Africa.

Conclusions
Overall, a relatively high prevalence of adverse pregnancy outcomes 
was found in this study. Our study suggests that older maternal 
age (20 - 49 years) and currently/formerly living with a man were 
significantly associated with adverse pregnancy outcomes, while 
parity was significantly protective of adverse pregnancy outcomes.

Our recommendations include providing quality maternal health 
services, particularly for women of older age as they may have 
underlying weight-related conditions during pregnancy. Increasing 
awareness on the dangers of intimate partner violence for pregnant 

Table 2. Factors associated with adverse pregnancy outcomes among women of 15 - 49 years of age who participated in the 2016 
SADHS

Univariate Multivariate

Variable Category n OR 95% CI P-value
Adjusted 
OR 95% CI P-value

Age group in years 15 - 19
20 - 34
35 - 49

214
2 466
827

Ref
1.86
4.43

0.90 - 3.82
2.10 - 9.31

0.093
<0.001

2.07
7.41

1.02 - 4.18
3.46 - 
15.85

0.043
<0.001

Highest education level No education
Primary
Secondary
Higher education

55
324
2 750
378

Ref
1.03
0.87
1.31

0.44 - 2.42
0.41 - 1.83
0.59 - 2.91

0.944
0.710
0.531

Employment status Not employed
Employed

2 217
1 290

Ref
1.47 1.15 - 1.89 0.002

Marital status Never in a union
Currently in a union/living 
with a man
Formerly in a union/living 
with a man

1 910
1 430

167

Ref
1.83

2.40

1.40 - 2.39

1.51 - 3.81

<0.001

<0.001

1.85

2.66

1.41 - 2.43

1.64 - 4.29

<0.001

<0.001

Region Western Cape
Eastern Cape
Northern Cape
Free State
KwaZulu-Natal
North West
Gauteng
Mpumalanga
Limpopo

224
432
288
327
539
405
361
480
451

Ref
0.65
0.52
0.52
0.54
0.92
0.67
0.82
0.45

0.44 - 0.96
0.30 - 0.90
0.31 - 0.87
0.36 - 0.81
0.62 - 1.36
0.44 - 1.01
0.53 - 1.27
0.28 - 0.74

0.029
0.019
0.014
0.003
0.674
0.055
0.374
0.002

Place of residence Urban
Rural

1 885
1 622

Ref
0.73 0.58 - 0.92 0.008

OR
Age at first birth 1.04 1.003 - 1.67 0.033
Number of children 
delivered

0.89 0.80 - 0.996 0.041 0.66 0.58 - 0.75 <0.001
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mothers and their partners may be beneficial. These factors 
may be important in reducing the burden of adverse pregnancy 
outcomes in the country. Reducing adverse pregnancy outcomes 
may accelerate progress towards achieving SDGs and South Africa’s 
National Development Plan.

Future research may focus on the prevalence and associated factors 
of individual adverse pregnancy outcomes, which may be helpful 
in addressing targeted interventions to improve these outcomes. 
In addition to the observed correlations between adverse events 
and older age and relationship status, it is advisable to explore the 
influence of socioeconomic factors, as well as health-related variables 
such as cardiovascular and other non-communicable diseases. 
Furthermore, investigating potential links between adverse events 
and communicable diseases such as HIV, STIs and TB can provide 
valuable insights into the interplay between health conditions and 
adverse outcomes in the studied population. These avenues for 
future research merit exploration to comprehensively address the 
implications of the study’s findings.

Declaration: Ethics approval and consent to participate
Ethical approval for this study protocol was sought from the University of 
Pretoria Faculty of Health Sciences Research Ethics Committee (Protocol 
code 104/2022 and approval date 13 April 2022).
This study is a secondary data analysis of publicly available and non-
identifiable data. The ICF Institutional Review Board (IRB) approved 
procedures for Demographic and Health Surveys that are carried out 
following the relevant guidelines and regulations (e.g., Declaration of 
Helsinki). In particular, the ICF IRB ensures that the survey complies 
with the US Department of Health and Human Services regulations for 
the protection of human subjects (45 CFR 46), while the host country IRB 
ensures that the survey complies with laws and norms of the nation (https://
dhsprogram.com/Methodology/Protecting-the-Privacy-of-DHS-Survey-
Respondents.cfm). The procedures do not, in any way, allow respondents, 
households or sample communities to be identified. There are no names 
of individuals or household addresses in the data files. The geographic 
identifiers only go down to an enumeration area and each enumeration area 
has a primary sampling unit number in the data file, but the numbers do not 
have any labels to indicate their names or locations. Before each interview is 
conducted, an informed consent statement is read to the respondent, who 
may accept or decline to participate. More details on ethical approval for 
DHS datasets may be accessed from https://dhsprogram.com/Data/terms-
of-use.cfm. Furthermore, we received authorisation to use the South African 
dataset from the DHS Program provided as supplementary material.
Acknowledgements. We thank the DHS Program for providing access to 
the South Africa Demographic and Health Survey data set.
Author contributions. LM and AM conceptualised the topic and 
participated in the study design and data analysis. LM prepared the 
original draft. AM critically reviewed the text, proofread it and edited the 
manuscript. All authors read and approved the final manuscript. 
Funding. This study did not receive funding.
Conflicts of interest.The authors declare that they have no competing 
interests.

1. Yeshialem E, Alemnew N, Abera M, Tesfay A. Determinants of adverse pregnancy outcomes among 
mothers who gave birth from Jan 1-Dec 31/2015 in Jimma University Specialised Hospital, Case 
control study, 2016. Med Clin Reviews 2017;3(4). https://doi.org/10.21767/2471-299X.1000063

2. Asiki G, Baisley K, Newton R, et al. Adverse pregnancy outcomes in rural Uganda (1996–2013): Trends 
and associated factors from serial cross sectional surveys. BMC Pregnancy and Childbirth 2015;15. 
https://doi.org/10.1186/s12884-015-0708-8

3. United Nations Inter-agency Group for Child Mortality Estimation (UN IGME). Levels & Trends in 
Child Mortality: Report 2017, estimates developed by the UN Inter-agency Group for Child Mortality 
Estimation. New York: United Nations Children’s Fund; 2017. https://www.unicef.org/reports/levels-
and-trends-child-mortality-report-2017 (accessed 13 September 2022).

4. Child mortality and causes of death. https://www.who.int/data/gho/data/themes/topics/topic-details/
GHO/child-mortality-and-causes-of-death (accessed 13 July 2022).

5. Scott J. Stillbirths: Breaking the silence of a hidden grief. Lancet 2011;377(9775):1386-1388. https://doi.
org/10.1016/S0140-6736(11)60107-4

6. Blencowe H, Cousens S, Jassir FB, et al. National, regional, and worldwide estimates of stillbirth rates in 
2015, with trends from 2000: A systematic analysis. Lancet Global Health 2016;4(2):e98-e108. https://
doi.org/10.1016/S2214-109X(15)00275-2

7. Bello B, Kielkowski D, Heederik D, Wilson K. Time-to-pregnancy and pregnancy outcomes in a South 
African population. BMC Public Health 2010;10:565. https://doi.org/10.1186/1471-2458-10-565

8. Chaibva BV, Olorunju S, Nyadundu S, Beke A. Adverse pregnancy outcomes, stillbirths and early 
neonatal deaths in Mutare district, Zimbabwe (2014): A descriptive study. BMC Pregnancy and 
Childbirth 2019;19(1). https://doi.org/10.1186/s12884-019-2229-3

9. Tamirat KS, Sisay MM, Tesema GA, Tessema ZT. Determinants of adverse birth outcome in Sub-Saharan 
Africa: Analysis of recent demographic and health surveys. BMC Public Health 2021;21(1):1092. https://
doi.org/10.1186/s12889-021-11113-z

10. Ministry of Health and Social Services: Annual report 2013/2014. Windhoek, Namibia; 2014. https://
oag.gov.na/documents/86672/309275/2013+-+2014+Health+and+Social+Services.pdf/7a521dbd-
19d1-b0dd-4c63-f757e6a890d8?download=true (accessed 29 June 2022).

11. National Development Plan 2030: Our future - make it work. Pretoria: South African Government. 
https://www.gov.za/documents/national-development-plan-2030-our-future-make-it-work (accessed 
15 September 2022).

12. Alliance for Maternal and Newborn Health Improvement (AMANHI) mortality study group. Population-
based rates, timing, and causes of maternal deaths, stillbirths, and neonatal deaths in south Asia and sub-
Saharan Africa: A multi-country prospective cohort study. Lancet Glob Health 2018;6(12):e1297-e1308. 
https://doi.org/10.1016/S2214-109X(18)30385-1

13. Zhu J, Liang J, Mu Y, et al. Sociodemographic and obstetric characteristics of stillbirths in China: A census 
of nearly 4 million health facility births between 2012 and 2014. Lancet Glob Health 2016;4(2):e109-e118. 
https://doi.org/10.1016/S2214-109X(15)00271-5

14. Pattinson R, Kerber K, Buchmann E, et al. Stillbirths: How can health systems deliver for mothers and 
babies? Lancet 2011;377(9777):1610-1623. https://doi.org/10.1016/S0140-6736(10)62306-9

15. Tesema GA, Tessema ZT, Tamirat KS, Teshale AB. Prevalence of stillbirth and its associated factors in 
East Africa: Generalised linear mixed modeling. BMC Pregnancy and Childbirth 2021;21. https://doi.
org/10.1186/s12884-021-03883-6

16. Fayehun O, Asa S. Abnormal birth weight in urban Nigeria: An examination of related factors. PLOS 
ONE 2020;15:e0242796. https://doi.org/10.1371/journal.pone.0242796

17. Mitiku HD. Neonatal mortality and associated factors in Ethiopia: A cross-sectional population-based 
study. BMC Women’s Health 2021;21. https://doi.org/10.1186/s12905-021-01308-2

18. Maule SP, Ashworth DC, Blakey H, et al. CKD and pregnancy outcomes in Africa: A narrative review. 
Kidney Int Rep 2020;5(8):1342-1349. https://doi.org/10.1016/j.ekir.2020.05.016

19. National Department of Health – NDoH SSA-SS, South African Medical Research Council – SAMRC, 
and ICF: South Africa Demographic and Health Survey 2016. Pretoria, RSA and Rockville, Maryland, 
USA: NDoH, Stats SA, SAMRC, and ICF; 2019. https://www.dhsprogram.com/publications/
publication-FR337-DHS-Final-Reports.cfm (accessed 11 June 2022).

20. The DHS Program – Team and Partners. Rockville, Maryland, USA. https://dhsprogram.com/Who-
We-Are/About-Us.cfm (accessed 13 October 2023).

21. Gedefaw G, Alemnew B, Demis A. Adverse fetal outcomes and its associated factors in Ethiopia: 
A systematic review and meta-analysis. BMC Pediatrics 2020;20. https://doi.org/10.1186/s12887-
020-02176-9

22. Frick AP. Advanced maternal age and adverse pregnancy outcomes. Best Pract Res Clin Obstet 
Gynaecol 2021;70:92-100. https://doi.org/10.1016/j.bpobgyn.2020.07.005

23. Carolan MC, Davey M-A, Biro M, Kealy M. Very advanced maternal age and morbidity in Victoria, 
Australia: A population based study. BMC Pregnancy and Childbirth 2013;13:80. https://doi.
org/10.1186/1471-2393-13-80

24. Kenny LC, Lavender T, Mcnamee R, O’Neill SM, Mills T, Khashan AS. Advanced maternal age and 
adverse pregnancy outcome: Evidence from a large contemporary cohort. PLOS ONE 2013;8:e56583. 
https://doi.org/10.1371/journal.pone.0056583

25. Cypryk K, Szymczak W, Czupryniak L, Sobczak M, Lewinski A. Gestational diabetes mellitus - an analysis 
of risk factors. Endokrynologia Polska 2008, 59(5). https://journals.viamedica.pl/endokrynologia_
polska/article/view/25528 (accessed 17 September 2022).

26. Berhanie E, Gebregziabher D, Berihu H, Gerezgiher A, Kidane G. Intimate partner violence during 
pregnancy and adverse birth outcomes: A case-control study. Reproductive Health 2019;16. https://
doi.org/10.1186/s12978-019-0670-4

27. Pool MS, Otupiri E, Owusu-Dabo E, De Jonge A, Agyemang C. Physical violence during pregnancy 
and pregnancy outcomes in Ghana. BMC Pregnancy and Childbirth 2014;14:71. https://doi.
org/10.1186/1471-2393-14-71

28. Ajong AB, Agbor VN, Simo LP, Noubiap JJ, Njim T. Grand multiparity in rural Cameroon: Prevalence 
and adverse maternal and fetal delivery outcomes. BMC Pregnancy and Childbirth 2019;19. https://
doi.org/10.1186/s12884-019-2370-z

29. Al-Shaikh GK, Ibrahim GH, Fayed AA, Al-Mandeel H. Grand multiparity and the possible risk 
of adverse maternal and neonatal outcomes: A dilemma to be deciphered. BMC Pregnancy and 
Childbirth 2017;17. https://doi.org/10.1186/s12884-017-1508-0

30. Mgaya AH, Massawe SN, Kidanto HL, Mgaya HN. Grand multiparity: Is it still a risk in pregnancy? 
BMC Pregnancy and Childbirth 2013;13:241. https://doi.org/10.1186/1471-2393-13-241

31. Rajlaxmi M, Manika A, Singh A. Obstetrical challenges of grand multipara-experience from a tertiary 
care centre. Int J Innov Med Health Sci 2013;1:1-5. http://whitesscience.com/wp-content/uploads/
woocommerce_uploads/2013/08/IJIMHS_1_1-5.pdf (accessed 17 October 2022).

Accepted 5 December 2023.

https://dhsprogram.com/Methodology/Protecting-the-Privacy-of-DHS-Survey-Respondents.cfm
https://dhsprogram.com/Methodology/Protecting-the-Privacy-of-DHS-Survey-Respondents.cfm
https://dhsprogram.com/Methodology/Protecting-the-Privacy-of-DHS-Survey-Respondents.cfm
https://dhsprogram.com/Data/terms-of-use.cfm
https://dhsprogram.com/Data/terms-of-use.cfm
https://doi.org/10.21767/2471-299X.1000063
https://doi.org/10.1186/s12884-015-0708-8
https://www.unicef.org/reports/levels-and-trends-child-mortality-report-2017
https://www.unicef.org/reports/levels-and-trends-child-mortality-report-2017
https://www.who.int/data/gho/data/themes/topics/topic-details/GHO/child-mortality-and-causes-of-death
https://www.who.int/data/gho/data/themes/topics/topic-details/GHO/child-mortality-and-causes-of-death
https://doi.org/10.1016/S0140-6736(11)60107-4
https://doi.org/10.1016/S0140-6736(11)60107-4
https://doi.org/10.1016/S2214-109X(15)00275-2
https://doi.org/10.1016/S2214-109X(15)00275-2
https://doi.org/10.1186/1471-2458-10-565
https://doi.org/10.1186/s12884-019-2229-3
https://doi.org/10.1186/s12889-021-11113-z
https://doi.org/10.1186/s12889-021-11113-z
https://oag.gov.na/documents/86672/309275/2013+-+2014+Health+and+Social+Services.pdf/7a521dbd-19d1-b0dd-4c63-f757e6a890d8?download=true
https://oag.gov.na/documents/86672/309275/2013+-+2014+Health+and+Social+Services.pdf/7a521dbd-19d1-b0dd-4c63-f757e6a890d8?download=true
https://oag.gov.na/documents/86672/309275/2013+-+2014+Health+and+Social+Services.pdf/7a521dbd-19d1-b0dd-4c63-f757e6a890d8?download=true
https://www.gov.za/documents/national-development-plan-2030-our-future-make-it-work
https://doi.org/10.1016/S2214-109X(18)30385-1
https://doi.org/10.1016/S2214-109X(15)00271-5
https://doi.org/10.1016/S0140-6736(10)62306-9
https://doi.org/10.1186/s12884-021-03883-6
https://doi.org/10.1186/s12884-021-03883-6
https://doi.org/10.1371/journal.pone.0242796
https://doi.org/10.1186/s12905-021-01308-2
https://doi.org/10.1016/j.ekir.2020.05.016
https://www.dhsprogram.com/publications/publication-FR337-DHS-Final-Reports.cfm
https://www.dhsprogram.com/publications/publication-FR337-DHS-Final-Reports.cfm
https://dhsprogram.com/Who-We-Are/About-Us.cfm
https://dhsprogram.com/Who-We-Are/About-Us.cfm
https://doi.org/10.1186/s12887-020-02176-9
https://doi.org/10.1186/s12887-020-02176-9
https://doi.org/10.1016/j.bpobgyn.2020.07.005
https://doi.org/10.1186/1471-2393-13-80
https://doi.org/10.1186/1471-2393-13-80
https://doi.org/10.1371/journal.pone.0056583
https://journals.viamedica.pl/endokrynologia_polska/article/view/25528
https://journals.viamedica.pl/endokrynologia_polska/article/view/25528
https://doi.org/10.1186/s12978-019-0670-4
https://doi.org/10.1186/s12978-019-0670-4
https://doi.org/10.1186/1471-2393-14-71
https://doi.org/10.1186/1471-2393-14-71
https://doi.org/10.1186/s12884-019-2370-z
https://doi.org/10.1186/s12884-019-2370-z
https://doi.org/10.1186/s12884-017-1508-0
https://doi.org/10.1186/1471-2393-13-241
http://whitesscience.com/wp-content/uploads/woocommerce_uploads/2013/08/IJIMHS_1_1-5.pdf
http://whitesscience.com/wp-content/uploads/woocommerce_uploads/2013/08/IJIMHS_1_1-5.pdf

