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The under-5 mortality rate (U5MR) is a reflection of a country’s 
socioeconomic conditions, including the healthcare system and 
economic development.[1] Estimates indicate that in 2010 more than 7 
million under-5-year-olds died worldwide, with almost three-quarters 
of these deaths among infants. Sub-Saharan African countries are the 
worst affected, and contribute 35% of all global deaths of children 
under the age of five years.[2] Diseases such as pneumonia (18%), 
diarrhoea (9%), malaria (7%), and meningitis and tetanus (6%) 
remain the leading causes of death among under-5s globally.[3] An 
increase of 17% in under-5 deaths (from 125 to 146 deaths per 1 000 
live births) has been reported for the sub-Saharan African region 
between 1990 and 2006.[4] Although a decline in under-5 mortality has 
been noticed in recent years (72 deaths per 1 000 live births in 2015[5]), 
the rates remain high relative to the target of 25 per 1 000 live births by 
2030 as set out in the Sustainable Development Goals.[6]

Children in South Africa (SA) and other developing countries 
are at high risk of dying before their fifth year of life.[7] Thousands 
of children under the age of five years die in SA each year,[7] with 
as many as 24 216 deaths recorded among infants in 2015.[8] In SA, 
HIV/AIDS, diarrhoeal diseases, lower respiratory tract infections 
and low birthweight remain the most common diseases associated 
with child death.[9] 

To reduce the high U5MR in the country, the SA government 
has invested substantial financial and other resources aimed at 
improving child health. Before the implementation of the National 
Development Plan, SA worked towards achieving Millennium 
Development Goal 4, which aimed to reduce child mortality by 
two-thirds. Some initiatives introduced by the government were 
programmes such as the Negotiated Service Delivery Agreement 
2010 - 2024, the Strategic Plan for Maternal, Newborn, Child and 
Women’s Health, and the Campaign for Accelerated Reduction of 

Maternal and Child Mortality.[3] However, by 2013, little progress 
had been made, with mortality rates still as high as 47 deaths per 
1 000 children under five.[2,3]

In SA, high levels of poverty, due to high unemployment rates 
and subsequently low income levels, contribute to children in such 
households being deprived of basic services required for survival 
and optimal health, including having nutritious food and access to 
basic healthcare services.[10] The KwaZulu-Natal (KZN) province 
is particularly affected. The province has high unemployment and 
illiteracy rates (33% and 22%, respectively), more than 30% of 
households are in rural areas, and has a higher U5MR than elsewhere 
in SA.[11] In 2011, 28% of the 55  476 under-5 deaths in SA were 
recorded in KZN, followed by Gauteng (17%), Eastern Cape (14%), 
Limpopo (10%), Mpumalanga (9%) and North West (9%). The Free 
State, Western Cape and Northern Cape provinces reported the 
lowest under-5 mortality figures (7%, 4% and 2%, respectively).[12] 

Studies on the association between socioeconomic and 
demographic factors and under-5 mortality have reported some 
contradicting findings, both locally and internationally.[13-15] For 
example, some studies have shown child mortality to be significantly 
associated with living in rural areas, while others have established 
the reverse.[13,14] Likewise, some results have shown that children 
born to younger mothers (<20 years of age) had a high likelihood 
(52%) of dying before their fifth year of life,[15] whereas a study in 
Ghana found that children born to older mothers (≥35 years) were 
at higher risk.[14] 

The main objective of this study was to investigate the maternal 
demographic and socioeconomic factors associated with under-5 
mortality in KZN. The outcomes of the study may contribute to Chapter 
10 of SA’s National Development Plan, which aims to significantly 
reduce the burden of mortality among under-5s by 2030.[16] 

Background. The KwaZulu-Natal (KZN) Province remains one of the provinces mostly affected by under-5 mortality in South Africa, 
despite the many programmes and policies implemented to prevent under-5 children from dying. 
Objective. To examine the association between socioeconomic and demographic factors and under-5 mortality in KZN. 
Methods. The study was cross-sectional and based on a secondary data set from the 2011 national census, conducted by Statistics South 
Africa. From the 10% sample, 1 474 under-5-year-olds had died in the province during the period of data collection. Statistical analysis 
was performed in Stata 12.0 and involved univariate, bivariate and multivariate analysis.
Results. The results showed that maternal variables such as age, education level and race, as well as annual household income were 
predictors of under-5 mortality. Male children were also found to have a higher likelihood of dying before the age of 5 years than female 
children.
Conclusion. The study identified several socioeconomic and demographic factors as predictors of under-5 mortality in KZN. The findings 
suggest the importance of up-scaling and strengthening interventions aimed at reducing under-5 mortality in the province, with specific 
focus on addressing the needs of young black women, those with limited education and women from poor households.
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Methods
Data
The 10% sample of the 2011 national census was used for this study. 
During the census, a total of 14 450 161 households were successfully 
interviewed across the country, of which 2 539 429 were in KZN.[17] The 
census reported the SA population size as 51 770 560. Of the total 
of 604  545 deaths recorded, findings showed that 55  476 children 
under the age of 5 years had died in the 12 months prior to the 
census. In KZN, this number was 15 356 based on maternal reports. 
The information from KZN also showed that 777 288 under-5s were 
alive.[17] According to the sample, 65 349 women had had their last 
child during the 5 years preceding the census, regardless of whether 
the child was still alive. 

The census questionnaires used to survey mothers between the 
ages of 12 and 50 years focused on fertility and mortality.[17] The 
questionnaires were checked for consistency, and edited where 
necessary, during the pilot stage of data collection. Recorded 
data were checked for quality and consistency, and verified in 
collaboration with a multidisciplinary team of experts including 
researchers and programmers. 

The dependent variable ‘under-5 mortality’ was derived by 
recoding and merging the following two variables: 

(i)	 ‘When was (name’s) last child born, even if the child died soon 
after birth?’ 

	 This question aimed to establish the age of the last child born. 
If mothers could not remember the last child’s day or month 
of birth, they were encouraged to give the year at least. In 
cases where the mother had multiple births, information was 
recorded only of the last child. Responses were given in the 
form of days (01 - 31), months (01 - 12) or years. 

(ii)	 ‘Is (name’s) last child born still alive?’
	 This question aimed to establish the last child’s survival status 

at the time of the census. Respondents would indicate ‘yes’ if 
the child was still alive, ‘no’ if the child had died, or ‘do not 
know’ if the child’s survival status was unknown. 

Although different age groups were included in these responses, 
we recoded the dependent variable in our study to focus only on 
responses referring to children under 5 years. To this end, data 
were used only of children born between 2006 and 2011. Mortality 
data included both natural and unnatural deaths. As the dependent 
variable is dichotomous, ‘alive’ was coded as 0 and ‘dead’ as 1. 

The independent variables were selected based on the hypothetical 
foundation established through a literature review to address this 
study’s research question. Many studies have revealed contradictory 
findings regarding the relationship between under-5 mortality and 
some of these variables. Our study examined variables specifically 
at the individual level, which included the characteristics of the 
mother and child. The demographic variables were: sex of the child; 
maternal age at first birth; maternal race; and place of residence. The 
socioeconomic variables were: mother’s level of education, mother’s 
employment status, and annual household income.

Analysis
The individual personal and the household data sets were merged 
to generate a single data set. Stata 12.0 was used for the analysis. 
The analysis focused only on this study’s target population, namely 
women in KZN who had their last child during the 5 years preceding 
the census. 

The analysis was performed at three levels. The first level involved 
descriptive (univariate) analysis of variables related to under-
5 mortality and demographic and socioeconomic factors.  The 

background characteristics of respondents were described and 
summarised, and patterns between variables were discussed. 
Frequency distributions and cross-tabulations were subsequently 
generated for each independent variable. The following formula[18] 
was used to estimate the U5MR in KZN: 

Number of under-5 deaths in a given period
U5MR = _____________________________________ × 1 000

Population of children under 5 years  
in the same period

The second step involved bivariate analysis, in which a binary 
logistic regression model was applied (model 1). This model was used 
to estimate the probability of the association between the dependent 
variable and the respective independent variables. Odds ratios (ORs) 
were used to interpret the results from this model. Pearson’s chi-
squared (χ2) test was used to verify the level of significance.

The final step involved multivariate analysis by applying a logistic 
regression model. This model (model 2) was used to analyse 
variables that proved to be significantly associated (p<0.05) with 
under-5 mortality during the bivariate stage of analysis. Before 
applying the logistic regression model, a pairwise correlation test was 
conducted to test for correlations between independent variables in 
the 2011 census data. A significance level of p<0.05 at a confidence 
interval (CI) of 95% was used in all the analyses. Both unadjusted 
ORs and adjusted ORs and their associated p-values were used to 
understand factors related to under-5 mortality in KZN. 

Table 1. Background characteristics of respondents 
(N=803 843)
Characteristics n (%)*
Sex of child 

Female 392 566 (48.84)
Male 404 538 (50.33)

Mother’s education level
No schooling 37 881 (4.71)
Primary 91 084 (11.33)
Secondary 613 747 (76.35) 
Tertiary 60 163 (7.48)

Mother’s employment status
Unemployed 598 123 (74.41)
Employed 205 720 (25.59)

Age at first birth, years
15 - 19 335 645 (41.76)
20 - 24 294 226 (36.60) 
25 - 34 127 432 (15.85) 
35+ 9 054 (1.13) 

Race
Black 743 518 (92.50)
Coloured 8 420 (1.05) 
Indian 34 086 (4.24) 
White 16 105 (2.00) 

Place of residence
Rural 435 660 (54.2) 
Urban 368 183 (45.80) 

Annual household income
Low (≤ZAR76 800) 642 821 (79.97) 
Medium (ZAR76 801 - 614 400) 135 824 (16.90) 
High (≥ZAR614 401) 10 918 (1.36) 

*Owing to some missing data, percentages may not always add up to 100.
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Results
Background characteristics
Table 1 shows that the sample had a fairly equal distribution of 
male and female children. The majority of the respondents (76%) 
had completed at least secondary school, whereas only 7% of the 
respondents had completed tertiary education. The remaining 
respondents had either completed only primary education or had 
no schooling at all. Approximately a quarter of respondents (26%) 
were employed. 

Almost all respondents (94%) were younger than 35 years at first 
birth, and close to 42% were between 15 and 19 years old. The majority 
(93%) of respondents were black; only 1% were coloured. Indian and 
white respondents accounted for 4% and 2% of the sample, respectively. 

More respondents lived in rural areas (54%) than in urban areas 
(46%), and most (80%) lived in low-income households. This finding 
may be related to the high level of unemployment (74%) in the 
sample. Of the children who had died before the age of 5, 20% were 
infants. Based on the census data, the U5MR in KZN was calculated 
as 22.65 per 1 000 live births.

Table 2 shows both the aORs and the unadjusted ORs for 
each independent variable. Results show that male children were 
1.22  times more likely to die before the age of 5 years than female 
children (95% CI 1.10 - 1.37). Relative to respondents with tertiary 
education, respondents without any schooling were 1.85 times more 

likely to experience under-5 mortality (95% CI 1.23 - 2.80). A similar 
observation held for respondents who had completed only primary 
education (aOR 2.43; 95% CI 1.69  -  3.45) or secondary education 
(aOR 1.77; 95% CI 1.27 - 2.49). 

The likelihood of under-5 mortality was 1.47 times higher among 
respondents who were between 15 and 19 years old at the time of 
their first birth (95% CI 1.22 - 1.76), and 2.14 times higher among 
respondents between 25 and 34 years of age (95% CI 1.34  -  3.42), 
compared with those older than 34. No significant association 
was found between under-5 mortality and the mother’s age being 
between 20 and 24 (p=0.132).

Compared with Indian respondents, under-5 mortality was 5.99 
times more likely to be reported by black respondents (95% CI 
2.97  -  12.07). However, no significant association was found for 
reports of under-5 mortality among coloured (p=0.354) or white 
respondents (p=0.641).

Under-5 mortality was 1.22 times more likely to be reported by 
respondents who were employed compared with those who were 
unemployed (95% CI 1.07 - 1.39). With regard to household income, 
respondents from medium-income households were 0.65 times 
less likely to report under-5 mortality then those from low-income 
households (95% CI 0.53 - 0.79). No association was found between 
high household income and under-5 mortality at the multivariate 
level (p=0.106).

Table 2. Odds ratios (adjusted and unadjusted) for variables investigated for association with under-5 mortality in KwaZulu-Natal
Characteristic OR (unadjusted) 95% CI aOR 95% CI
Sex of child*

Female Ref Ref
Male 1.23† 1.10 - 1.35 1.22† 1.10 - 1.37

Education level*
Tertiary Ref Ref
Secondary 2.51† 0.01 - 0.01 1.77† 1.27 - 2.49
Primary 3.76† 2.72 - 5.19 2.43† 1.69 - 3.45
No schooling 2.60† 1.78 - 3.79 1.85† 1.23 - 2.80

Employment status
Unemployed Ref Ref
Employed 0.96 0.85 - 1.08 1.22 1.07 - 1.39

Age at first birth, years*
35+ Ref Ref
25 - 34 2.09† 1.34 - 3.26 2.14† 1.34 - 3.42
20 - 24 1.38† 1.15 - 1.66 1.16 0.96 - 1.40
15 - 19 1.85† 1.55 - 2.20 1.47† 1.22 - 1.76

Race*
Indian Ref Ref
Black 9.01† 4.49 - 18.07 5.99† 2.97 - 12.07
Coloured 2.53 0.83 - 7.76 1.77 0.53 - 5.89
White 0.83 0.22 - 3.12 0.69 0.15 - 3.27

Place of residence
Rural Ref Ref
Urban 0.89† 0.80 - 0.99 1.08 0.98 - 1.24

Annual household income*
Low Ref Ref
Medium 0.47† 0.40 - 0.57 0.65† 0.53 - 0.79
High 0.22† 0.09 - 0.53 0.48 0.20 - 1.17

OR = odds ratio; aOR = adjusted odds ratio; CI = confidence interval; Ref = reference category. 
*Significant association (p<0.05) at variable level.
†Significant association (p<0.05) at category level.
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The pairwise correlation test did not show any of the independent 
variables to be highly correlated (i.e. a correlation coefficient >0.5). 
Although statistically significant correlations were seen between a 
few variable pairs (employment status and annual household income; 
education level and annual household income; place of residence and 
annual household income), they were weak. The highest correlation 
was found between employment status and annual household 
income (p=0.299). As all the correlation coefficients were <0.5, there 
are no concerns of multicollinearity among independent variables.

Discussion
Our results show that the child’s sex was a significant predictor of 
under-5 mortality in KZN. This is in line with findings from other 
studies that showed infants and boys under five more likely to die 
than girls in this age group.[19-21] The findings are consistent with 
the pattern of under-5 mortality by sex found in both KZN and 
nationally,[12] but contradict those from studies in other developing 
countries (e.g. India and some African countries) that showed 
healthcare services often being prioritised for male children, as they 
are perceived as the future leaders and heads of the households.[21-27] 
This observation could be an important consideration in social 
planning and for government interventions, because it raises issues 
regarding possible gender bias. Studies have also suggested that male 
children are biologically more likely to die before the age of five 
than female children.[25] Such sex differentials in under-5 mortality 
are a serious concern for many countries in their efforts to achieve 
gender equality.[28] Sex bias in general may further contribute to 
development failures in the province owing to unequal allocation 
of resources and limited opportunities provided to women to 
contribute to development goals.[28] 

Level of maternal education was shown to be a significant 
predictor of under-5 mortality by both the adjusted and unadjusted 
models. This is in line with several studies that reported similar 
results[29-32] and may be interpreted as confirmation of Mosley and 
Chen’s framework of child survival in developing countries.[33] These 
findings may be related to higher-educated mothers being better 
equipped for and more knowledgeable about antenatal care and 
feeding practices and more aware of measures to prevent serious 
childhood diseases.[34-37] Mothers without formal education may 
not be aware of the health benefits of vaccinations, for example.[37] 
In addition, a higher maternal education level could also lead to 
mothers accessing healthcare services more often than those with 
limited or no schooling.[37,38] The finding of a lower likelihood of 
under-5 mortality being reported by mothers who had no schooling 
(aOR 1.85) compared with those with primary education (aOR 2.43) 
was surprising. The reason for this is not clear, but it may be related 
to the wider family and not only the mother being involved in child 
care in rural areas, as is seen in large areas of KwaZulu-Natal. 

Findings from studies such as this one point to the importance 
of empowering women by providing equal education opportunities, 
and can be useful to inform decisions by social planners and 
government structures for strategically aligning resources and 
improving interventions aimed at increasing women’s access to 
education. The higher the educational status of the mother, the lower 
the risk that her child will die before the age of 5 years.[14,39] In light 
of the government’s progress in providing access to education for 
women, the findings from our study further suggest that policies 
aimed at promoting education among women should be maintained 
and strengthened across all levels of education (primary, secondary 
and tertiary). 

Significant associations were found between the mother’s age at 
first birth and under-5 mortality in our study. However, results from 

studies in other countries have been contradictory: some studies 
reported a higher likelihood of under-5 mortality being reported by 
mothers between the ages of 15 and 19 years at first birth, whereas 
others reported a maternal age of 35 years and older to be strongly 
associated with under-5 mortality.[14,15] Our results showed that 
teenage mothers (i.e. those who were between 15 and 19 years old 
at first birth) and those between 25 and 34 years were most likely to 
report under-5 mortality. 

Teenage pregnancy has been a serious social and public health 
issue in SA for many years, especially as this age group may not be 
well equipped for childcare and so could contribute to a high rate of 
under-5 mortality. Further research is recommended to investigate 
the underlying reasons for the association of under-5 mortality 
with a maternal age of 25 - 34 years at first birth, as this result is 
inconsistent with what has been reported in literature.

The findings regarding the association between under-5 mortality 
and annual household income are similar to those from previous 
reports.[29,40,41] We found that mothers living in middle-income 
households are less likely to report under-5 mortality than those from 
low-income households. No association was found for high-income 
households during multivariate analysis, although a significant 
association was seen in the bivariate analysis. Poor households are 
found mostly in crowded environments, with limited or no access to 
basic sanitation and services and limited access to health facilities.[29] 
Poor households have suboptimal access to healthcare services and 
often cannot afford nutritious foods, which increase the likelihood 
of malnourishment in children under five.[42] Children from such 
households may therefore be more vulnerable to infections that 
could lead to death.[41] 

This finding points to the importance of improved healthcare 
systems to promote quality of health in poor households. Results 
from other studies show that low household income may have a 
negative effect on the health of under-5s, such as malnutrition, 
illness and limited access to quality healthcare.[13] Fast-tracking 
the National Health Insurance, a government initiative aimed at 
ensuring that all SA citizens have access to appropriate, efficient and 
quality health services, is key in addressing healthcare challenges. 
Improving the provision of social grants (Child Support Grant) and 
employment opportunities to women may be necessary to improve 
the income status among poor families. This, in turn, may help 
mothers to provide nutritious food for their children despite limited 
finances and unemployment.

Recommendations and policy implications 
The findings from this study may be useful to provincial government 
structures, social planners, researchers and policy makers to improve 
child survival status. Given the strong association between maternal 
education and under-5 mortality seen in this study, programmes 
and policies should aim to improve women’s access to education and 
maintained attendance across all levels of the education system. 

Empowering women through education can have notable effects 
on income and employment status, and may further also influence 
the age at which women have their first child and their use of 
healthcare services.[40] As studies have shown higher education 
levels to be associated with better use of healthcare services,[37,38] 
it is important that empowerment initiatives be aligned with the 
education system. 

Rural community development strategies and programmes should 
be strengthened and the progress monitored in KZN in an attempt to 
combat poverty. Government’s collaboration with local businesses to 
improve employment and education opportunities for black women 
in rural areas should be evaluated often to inform interventions 
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and ensure successful implementation of programmes. This may also 
improve annual household income, which, in turn, may result in better 
nutrition and access to healthcare services, and so positively influence 
children’s survival status.[41] 

Healthcare services should be improved and brought closer to the 
rural communities. However, it is not only the physical infrastructure 
that is important, but also keeping facilities adequately staffed and well 
stocked with medication. Our findings also point to the importance of 
pre- and post-natal health education among mothers. 

Study limitations 
The study was not based on death records but on self-reported data. 
Incorrect recall of the date of the child’s birth or death could therefore 
have compromised the quality of information, especially if no death 
certificate was referred to. Although some missing data points were 
noted, these were minimal (except for the variable ‘maternal age at 
first birth’ - 5%) and therefore unlikely to have had a substantial 
affect on the study outcome. In addition, while the data used in this 
study are still relevant, they are not recent, and it is possible that 
some demographic or socioeconomic parameters may have changed 
since the 2011 census. Owing to the cross-sectional nature of the 
study, cause–effect relationships could not be established.

Conclusion 
This study showed that socioeconomic and demographic factors 
substantially influence under-5 mortality in KZN. Our findings suggest 
that black women may have a higher risk of experiencing under-5 
mortality and similarly also women in rural areas, those who have 
limited education, have their first child at a young age or who come 
from poor households. These findings may be of interest to both 
provincial and national government structures dealing with issues of 
social development and health. Understanding the associations between 
demographic and socioeconomic variables and under-5 mortality as 
investigated in this study could contribute to addressing the challenges 
around child health and survival status at a provincial or national level. 
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