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Introduction 

 Each year, an estimated 16 million young women give birth between the ages of 15 and 19 years, 

and up to a further 2 million give birth before the age of 15 years .  Around 95% of these birth are in 

low or middle income countries, and many of the countries with the highest rates are in sub-Saharan 

Africa.  Adolescent motherhood is associated with a range of adverse outcomes for both mother and 

infant and one  of the most widely reported risks is that of increased neonatal mortality, which has 

been demonstrated in a range of settings in both developed and developing countries(1–7) .  

Neonatal deaths now make up over 40% of all deaths in children under five years globally, and 

reducing mortality in this age group is essential if we are to make further progress in lowering 

preventable child mortality. 

What is less well understood, however is the extent to which the increased risk of neonatal mortality 

is concentrated in, or confined to, younger adolescence.  A number of studies  suggest that the risk is 

greater in the younger age group while risks still remain for older adolescents (2), whereas others 

only report risk at the lower end of the adolescent spectrum (5,8) .  Many studies that disaggregate 

by early or late adolescent maternal age are difficult to compare directly as they use different cut-

offs for age groups, and most are focussed on either a single country or a small group of countries 

which does not allow comparison across geographical regions. 

What is also unclear is whether poor pregnancy outcomes in adolescence are a result of 
biological or physiological processes, or reflect other confounding socio-economic and 
health care utilisation factors which are also increase risks for mothers and their babies. 
Women who give birth during adolescence are more likely to be poorer and have received 
less  education (9) and in some culture may make less use of health services.  In addition it is 
more likely to be their first birth, which carries increased risks. Some researchers suggest an 
inherent biological risk that is not mitigated by adjusting for socio-economic, bio-
demographic and health systems variables (2,3,10) whereas a number of other studies find 
no increased risk for adolescent mothers once adjustment has been made for such 
confounding factors (11,12).  

This study provides a comprehensive, multi-country analysis of the association between adolescent 

age and neonatal mortality in sub-Saharan Africa.  In particular wish to particularly focus on how risk 

patterns differ for younger and older adolescents.  We also carry our separate analysis adjusting for 

a range of possible confounding factors in order to ascertain whether the association is driven by 

biological or physiological factors, or socio-economic, biodemographic and health service utilisation 

determinants.   

Methodology 

The study is based on analysis of Demographic and Household Surveys (DHS) from 31 sub-Saharan 

countries carried out since 2005.  These are large, nationally representative surveys that collect data 

on a range of demographic and health variables that can normally be compared across time and 

countries.   



Initial bivariate binary logistic regression was used to estimate unadjusted odds ratios (ORs) with 

separate models with  neonatal and early neonatal death defined as the dependant variable.  For the 

explanatory variable age at birth was grouped as <16 years, 16/17 years and 18/19 years with a 

reference category of 20-29 years.  Individual models were run for each country, as well as for data 

pooled at the regional and aggregate regional level in order to increase the sample size.   Further 

models were run with maternal age at birth in individual years (e.g. <15, 15, 16, 17, 18 and 19 years) 

for the aggregate regional level to examine patterns in more detail.     

In addition ORs were also calculated for models based on the aggregate regional level adjusted for a 

range of socio-economic, demographic and health service utilisation factors that are known to be 

associated with both adolescent motherhood, and the risk of neonatal death.  These include urban / 

rural residence, maternal education, parity, birth order, antenatal care (ANC) and  place of birth.  

Wealth quintiles were not included as they are not comparable across countries, and might 

introduce bias within the model. 

Findings 

When we examine unadjusted ORs resulting from logistic regression at the individual country level  

few of the estimates show  statistically increased ORs of neonatal mortality for any of the adolescent 

age groups (<16, 16/17 and 18/19 years) compared with the reference group of 20-29 years.  

However we see a very clear trend in most countries with markedly increased ORs for the <16 years 

grouping, with ORs then decreasing in size for the 16/16 and 18/19 age groups.  In some cases the 

increased OR for the <16 grouping is very large e.g. Ethiopia (although CIs are wide).  In some 

countries there are still large increased CIs for the 18/19 year age groups (Malawi), but in some 

these are negligible or even reduced.  Patterns between early neonatal and neonatal mortality are 

generally  similar. 

When we look at the pooled estimates by regions within sub-Saharan Africa, we find clear and 

statistically significant patterns of high ORs for neonatal deaths for infants born to mothers under 

the age of 16 years decreasing with increasing maternal age for East Africa and West Africa.  When 

all countries are pooled ORs, there are statistically increased odds for neonatal death for all the 

adolescent age groups compared with women aged 20-29 (although there is a gradient that 

decreases with increasing age).  The multivariate models decrease the size of the ORs once socio-

economic status and parity is adjusted for, but they remain significant. 

Discussion 

The bivariate analysis points to clearly higher risks of mortality to neonates born to young 

adolescent mothers.  These risks remain after adjusting for potential confounding factors, which 

suggests that there is a true physiological risk of neonatal mortality  associated with adolescent 

motherhood that is particularly concentrated among the younger teens. In some cases these 

increased risks can be marked:  for instance risks of neonatal mortality in South and South East Asia 

are over 100% greater for mothers under the age of 16 after adjusting for other confounding factors. 

Conclusions 

There is clear evidence that neonates born to adolescent mothers have increased risks of mortality 

compared to infants with mothers in their 20s in sub-Saharan Africa.  These risks are greatest for the 



younger age groups, and cannot be explained fully by socio-economic, biodemographic and health 

service utilisation factors. 

1.  Kozuki N, Lee ACC, Silveira MF, Sania A, Vogel JP, Adair L, et al. The associations of parity and 
maternal age with small-for-gestational-age, preterm, and neonatal and infant mortality: a 
meta-analysis. BMC Public Health [Internet]. 2013 Jan [cited 2015 Jun 18];13 Suppl 3:S2. 
Available from: 
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3847520&tool=pmcentrez&ren
dertype=abstract 

2.  Fraser a M, Brockert JE, Ward RH. Association of young maternal age with adverse 
reproductive outcomes. [Internet]. The New England journal of medicine. 1995 [cited 2015 
Jun 22]. p. 1113–7. Available from: 
http://www.nejm.org/doi/full/10.1056/NEJM199504273321701 

3.  Chen X-K, Wen SW, Fleming N, Yang Q, Walker MC. Increased risks of neonatal and 
postneonatal mortality associated with teenage pregnancy had different explanations. J Clin 
Epidemiol [Internet]. Elsevier; 2008 Jul 7 [cited 2015 Jun 22];61(7):688–94. Available from: 
http://www.jclinepi.com/article/S0895435607003034/fulltext 

4.  Ezeh OK, Agho KE, Dibley MJ, Hall J, Page AN. Determinants of neonatal mortality in Nigeria: 
evidence from the 2008 demographic and health survey. BMC Public Health [Internet]. 2014 
Jan [cited 2015 Jun 19];14:521. Available from: 
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=4049428&tool=pmcentrez&ren
dertype=abstract 

5.  Sharma V, Katz J, Mullany LC, Khatry SK, Leclerq SC, Shrestha SR, et al. Young maternal age 
and risk of neonatal mortality in rural Nepal. 2009;162(9):828–35.  

6.  Mekonnen Y, Tensou B, Telake DS, Degefie T, Bekele A. Neonatal mortality in Ethiopia: trends 
and determinants. BMC Public Health [Internet]. 2013;13(1):483. Available from: 
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3659057&tool=pmcentrez&ren
dertype=abstract 

7.  Iacobelli S, Robillard P-Y, Gouyon J-B, Hulsey TC, Barau G, Bonsante F. Obstetric and neonatal 
outcomes of adolescent primiparous singleton pregnancies: a cohort study in the South of 
Reunion Island, Indian Ocean. Journal of Maternal-Fetal and Neonatal Medicine. 2012. p. 1–6.  

8.  Conde-Agudelo A, Belizán JM, Lammers C. Maternal-perinatal morbidity and mortality 
associated with adolescent pregnancy in Latin America: Cross-sectional study. Am J Obstet 
Gynecol [Internet]. 2005 Feb [cited 2013 Mar 18];192(2):342–9. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/15695970 

9.  Rani M, Lule E. Exploring the socioeconomic dimension of adolescent reproductive health: a 
multicountry analysis. Int Fam Plan Perspect [Internet]. 2004 Sep [cited 2013 May 
13];30(3):110–7. Available from: http://www.ncbi.nlm.nih.gov/pubmed/15381465 

10.  Sharma V, Katz J, Mullany LC, Khatry SK, LeClerq SC, Shrestha SR, et al. Young maternal age 
and the risk of neonatal mortality in rural Nepal. Arch Pediatr Adolesc Med. 2008;162(9):828–
35.  



11.  WHO | Neonatal mortality, risk factors and causes: a prospective population-based cohort 
study in urban Pakistan. World Health Organization; [cited 2015 Jun 22]; Available from: 
http://www.who.int/bulletin/volumes/87/2/08-050963/en/ 

12.  Markovitz BP, Cook R, Flick LH, Leet TL. Socioeconomic factors and adolescent pregnancy 
outcomes: distinctions between neonatal and post-neonatal deaths? BMC Public Health. 
2005;5:79.  

 

 

 


