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Abstract

This paper uses the 2007 Swaziland Demographic and Health Survey to investigate the impact of socioeconomic and maternal
variables on infant survival. Results indicate that children born using Caesarean section had a higher risk of infant mortality. The
infant mortality risk associated with multiple births was about 4 times higher relative to singleton births. Socioeconomic variables
did not have a distinct impact on infant mortality. These results suggest that improving maternal and child health services,
screening for high-risk pregnancies and making referral services for high-risk pregnancies more accessible, particularly to the
rural women and children, will also contribute to improvement of infant survival rates.

INTRODUCTION

There is little research on the patterns of determinants of
infant mortality in Swaziland. Existing studies are limited to
analytical reports of censuses and surveys conducted by the
Central Statistical Office. Swaziland is one of the smallest
landlocked countries in the world, and according to the 2007
population census, the population of Swaziland reached 1.1
million, of which 99 percent lived in urban areas. In 2007
Swaziland conducted its first national survey as part of the
Demographic and Health Surveys (DHS) (1). The 2006-07
Swaziland Demographic Health Survey (SDHS) is a
nationally representative sample of 4,843 households, 4,987
women aged 15–49 years and 4,156 men aged 15–54 years.
The survey of persons aged 12-14 and aged 50 and over was
carried out in every other household selected in the SDHS
yielding 459 girls and 411 boys aged 12-14, and 661 women
and 456 men aged 50 and over. The survey aimed to gather
information about child mortality, and maternal and child
health, as well as family planning and other reproductive
health issues.

Poor social conditions are known to affect maternal health,
which again has impact on infant mortality (2, 3). Social
developments such as improved maternal education,
household income and environmental conditions should
have effects on child mortality in developing countries (4,
5). Still, the impact of improved maternal education and
other socioeconomic conditions on pregnancy outcome may

depend on the cultural setting. Few studies have assessed
how socioeconomic patterns are related to infant mortality in
Africa (6-9). This paper presents an analysis of the impact of
socioeconomic and maternal variables on infant mortality.
The overall purpose of the paper is to determine the relative
importance of various socioeconomic and maternal variables
on infant mortality in Swaziland between 2002 and 2006.

METHODS AND MATERIALS

SOURCES OF DATA

The study used highly reliable data collected from the
2006/7 SDHS survey (1). The 2006/7 SDHS survey
collected data from a sample of 4,987 women aged 15-49
years and 4,156 men aged 15-54 years. This SDHS is the
first comprehensive survey conducted in Swaziland as part
of the Demographic and Health Surveys (DHS) programme.
The DHS are a rich source of data on developing countries
in general, and Africa in particular. The empirical analysis in
this paper for the independent variables is restricted to 5
years before the 2006/7 SDHS survey (2001-2006) so that
the odds ratios are based on a sufficient number of cases in
each category to ensure statistically reliable estimates.

STUDY VARIABLES

Infant mortality (1q) is mortality from birth to the age of 12

months. The dependent variable is mortality status at one
year. The independent variables that we studied in this paper
were socioeconomic variables (maternal education, paternal
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education, wealth index and area of residence), and maternal
(and related) factors (child’s birth order, preceding birth
interval, maternal age, child’s sex, type of birth).

Socioeconomic variables such as wealth status determine the
availability of nutritional resources, which is especially
important because once infants reach the age of 6 months;
they can no longer depend on nourishment from breast milk
alone. Previous studies have shown that short birth intervals
(less than or equal to 18 months), high parity (6 or more
children), low maternal age (less than 20 years) and high
maternal age (35 and more years) adversely impact infant
and child survival. Mother's education is important because
it facilitates her integration into a society impacted by
traditional customs, colonialism, and neo-colonialism.
Education heightens her ability to make use of government
and private health care resources and it may increase the
autonomy necessary to advocate for her child in the
household and the outside world. Infant mortality
differentials by place of residence (rural-urban) are expected
due to regional differences in health infrastructure, and
communication and disease prevalence conditions. Place of
delivery is also an important determinant of mortality,
particularly neonatal mortality. Children delivered in modern
health facilities usually exhibit lower rates of mortality.
However, in some cases, mortality among children delivered
in modern facilities is observed to be higher because mothers
use these facilities mostly when they have pregnancy
complications.

It is against this background that in this paper we study the
selected demographic and socio-economic variables
discussed above in order to determine their differential
impact on infant mortality in Swaziland. Other variables
from the classical proximate determinants model such as
nutrient availability and incidence of injury are not examined
because of the absence of sufficient information on the
variables themselves from the 2006/7 SDHS survey data.

STATISTICAL ANALYSIS

Using contingency table analyses and logistic regression, the
association between all possible factors and infant mortality
was assessed. First, frequency tabulations were conducted to
describe the data used in this study, followed by univariate
logistic regression analyses to examine the impact of all
potential predictors on neonatal mortality without adjusting
for other covariates. All of the potential predictors were also
entered into the baseline model to examine their effects
simultaneously.

Logistic regression was then performed to identify the
significant independent determinants of infant mortality. All
variables that were significantly associated with infant
mortality at the 10 percent level of significance from the
univariate logistic regression models were included in the
multivariate logistic regression model.

SDHS data sets have a hierarchical structure, with women or
men within households, which are within EA’s. This data
structure violates an underlying assumption for usual logistic
regression models of independence of the observations.
Instead, the observations in these datasets are clustered
within each EA. We adopted a design based modelling
approach instead of the multilevel modelling methods
frequently used in literature. Both of these approaches adjust
for this clustering of observations within EA and provide
correct estimates of the standard errors.

Odds ratios and 95 percent confidence intervals were
determined, and all estimates were weighted by the sampling
probabilities. Two variables, maternal age at child birth and
household wealth index were chosen a priori and retained in
the final model, regardless of their level of significance,
because they have previously been shown to be associated
with the increased risk of neonatal and infant mortality.

All of the statistical analyses were performed using R (10),
and the logistic regression was conducted using the survey
library (11, 12).

ETHICS

This study is based on an analysis of existing data with
identifier information removed. It was reviewed and
approved by the Swaziland Scientific and Ethics Committee
at the

Ministry of Health and Social Welfare and Institutional
Review Boards (IRB) at the Human Sciences Research
Council and Macro International (13). The protocol was also
reviewed at CDC Atlanta(13). All study participants gave
informed consent before participation and all information
was collected confidentially.

RESULTS

To identify the associated factors for infant mortality, 2,205
live-born infants within the five years preceding the survey
were included as the study population. Only infants who
could have lived to their first birthday are included in this
analysis. This analysis found that between 2002 and 2007,
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8.9 percent of infant deaths occurred during infancy.

Figure 1

Table 1: Percentage distribution of children by covariates
used in the analysis of infant mortality

The characteristics of the study variables are presented in
Table 1. Only 37 percent of the infants were born to women
who desired to be pregnant. Around 53 percent of the infants
were born to mothers who did not have a job outside the
home. Only less than 15 percent of infants were born to
fathers who were unemployed. Approximately 26 percent of
the deliveries occurred at home. This survey revealed that 95
percent of the deliveries were assisted.

Table 2 summarizes the crude and adjusted odds ratios of the
possible factors associated with infant mortality. This study
found a no variation in the odds of neonatal mortality by
administrative district or by type of place of residence.

Figure 2

Table 2: Factors associated with infant mortality: unadjusted
and adjusted odds ratio

In the unadjusted model, the odds of dying are more than 35
percent higher for infants born to working mothers when
compared to infants born to non-working mothers. Twins are
also four times more likely die by their first birthday when
compared to singletons. Infants born to women who did not
have assistance during delivery are 3 times more likely to die
when compared to women who had some assistance. For
newborns, whose birth size according to the mother was
smaller than average, the odds of dying were twice the odds
for large-sized babies. Another important predictor for infant
mortality was the mode of delivery. Compared to infants
born vaginally, the odds of dying was significantly higher
for infants born using Caesarean section (OR = 2.11, 95%
CI: 1.28-3.48). The odds of dying for children using
Caesarean section are marginally reduced in the multivariate
model (OR = 1.86, 95% CI: 1.16-2.99). Desire for
pregnancy also plays a significant role in determining the
probability of infant death at by one year. Strangely, infants
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born to women who desired the pregnancy are more likely to
die when compared to infants born to women who wanted no
more children or those who wanted the pregnancy later.

In the multivariate analysis, age at first birth plays a
significant influence on infant mortality. Infants born to
women who had their first birth from 25 years of age had
more chances of survival compared to infants born to
women who had their first child by 18 years.

DISCUSSION

The results of the multivariate analysis presented in this
paper show that the influence of mother’s education on
infant mortality is insignificant in Swaziland. Birth rank and
birth order also had an insignificant influence of infant
mortality. Although insignificant in the multivariate model,
infants born to working mothers have a higher risk of dying
by age one. On sanitation, the findings indicated that the
provision of piped drinking water and flush toilets to
households have no impact on infant mortality. The findings
presented in this paper provide further evidence that in
Swaziland multiple births and Caesarean delivery are
strongly negatively associated with infant survival. This
suggests that improving maternal and child health services,
screening for high-risk pregnancies and making referral
services for high-risk pregnancies more accessible,
particularly to the rural women and children, will contribute
to improvement of child survival rates.

This analysis also supports the assertion that low birth
weight has a negative impact on infant survival (14, 15).
Mothers in deprived socioeconomic conditions have low
birth weight infants (14, 15). In these settings, the infants’
low birth weight stems primarily from the mothers’ poor
nutrition and health over a long period of time, including
pregnancy, the high prevalence of specific and non-specific
infections, or from pregnancy complications underpinned by
poverty (14, 15).

METHODOLOGICAL LIMITATIONS

This study had several strengths. First, the 2006–07 SDHS
was a nationally representative survey, using standardized
methods that achieved high individual and household
response rates. The second was the use of infant survival
data from a five-year period preceding the survey, which has
been shown to reduce recall errors about birth and death
dates by the interviewed mothers. The third was the use of
the design based modelling that took into account all
features of the data as well as the variability within the

community, household and individual levels to better
estimate the level of association of the study factors with the
outcome.

However, the study had several limitations that should be
noted when interpreting the results. First, only surviving
women were interviewed, which may have lead to an
underestimate of the neonatal mortality rate, because of the
association of neonatal deaths with maternal deaths. This
could also have lead to an underestimate of the effect of
some of the associated factors, such as delivery
complications. Second, there are other possible determinants
of neonatal mortality, which were not available in the SDHS
dataset, such as environmental and genetic factors, or were
only available for the most recent delivery of a mother
occurring within the last five years preceding the survey,
such as the utilization of antenatal care services. Third,
several variables in the study were not infant-specific
because they only reflected the most recent conditions or
birth, such as maternal and paternal occupation, which
represented the employment status within the last twelve
months preceding the survey.

References

1. Central Statistical Office Swaziland and Macro
International. Swaziland demographic and health survey
2007. Mbabane, Swaziland: Central Statistical Office and
Calverton, MD, USA: Macro International.; 2008.
2. Lawn JE, Cousens S, Zupan J. 4 million neonatal deaths:
when? Where? Why? Lancet. 2005 Mar
5-11;365(9462):891-900.
3. Stokowski LA. Make every mother and child count--
World Health Day. Adv Neonatal Care. 2005 Jun;5(3):124.
4. Macassa G, Ghilagaber G, Bernhardt E, Diderichsen F,
Burstrom B. Inequalities in child mortality in Mozambique:
differentials by parental socio-economic position. Soc Sci
Med. 2003 Dec;57(12):2255-64.
5. Armstrong Schellenberg JR, Nathan R, Abdulla S,
Mukasa O, Marchant TJ, Tanner M, et al. Risk factors for
child mortality in rural Tanzania. Trop Med Int Health. 2002
Jun;7(6):506-11.
6. Kulmala T, Vaahtera M, Ndekha M, Koivisto AM,
Cullinan T, Salin ML, et al. The importance of preterm
births for peri- and neonatal mortality in rural Malawi.
Paediatric and Perinatal Epidemiology. 2000;14(3):219-26.
7. Guyatt HL, Snow RW. Malaria in pregnancy as an
indirect cause of infant mortality in sub-Saharan Africa.
Transactions of the Royal Society of Tropical Medicine and
Hygiene. 2001;95(6):569-76.
8. Ibrahim SA, Babiker AG, Amin IK, Omer MIA, Rushwan
H. Factors associated with high risk of perinatal and neonatal
mortality: an interim report on a prospective community-
based study in rural Sudan. Paediatric and Perinatal
Epidemiology. 1994;8(2):193-204.
9. Engmann C, Matendo R, Kinoshita R, Ditekemena J,
Moore J, Goldenberg RL, et al. Stillbirth and early neonatal
mortality in rural Central Africa. International journal of
gynaecology and obstetrics: the official organ of the



Socioeconomic And Maternal Determinants Of Infant Mortality: An Analysis Using The Swaziland
Demographic Health Survey 2007

5 of 6

International Federation of Gynaecology and Obstetrics.
2009;105(2):112-7.
10. R Development Core Team. R: A Language and
Environment for Statistical Computing. 2010.
11. Lumley T. Analysis of Complex Survey Samples.
Journal of Statistical Software. 2004;9(8):19.
12. Lumley T. Analysis of complex samples in R (Software
Review). The Survey Statistician. [Software Review]. 2008
January;57:6.
13. Central Statistical Office Swaziland and Macro
International. Swaziland demographic and health survey
2007, Preliminary Report. Mbabane, Swaziland: Central

Statistical Office and Calverton, MD, USA: Macro
International.; 2007.
14. Uthman OA. Effect of low birth weight on infant
mortality: Analysis Using Weibull Hazard Mode. Journal
[serial on the Internet]. 2008 Date; 6(1): Available from:
http://www.ispub.com/journal/the-internet-journal-of-epide
miology/volume-6-number-1/effect-of-low-birth-weight-on-
infant-mortality-analysis-using-weibull-hazard-model.html.
15. United Nations Children's Fund. Low Birthweight:
Country, Regional and Global Estimates. New York; 2004
[cited 2012 31/01/2012]. Available from:
http://www.unicef.org/publications/index_24840.html.



Socioeconomic And Maternal Determinants Of Infant Mortality: An Analysis Using The Swaziland
Demographic Health Survey 2007

6 of 6

Author Information

Eugene Zwane
Department of Statistics and Demography, Faculty of Social Sciences, University of Swaziland


