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I nsensitivity of Infant Mortality Ratesto Improved HIV/Aids Financing:

Evidence from Post- Dollarised Zimbabwe (2009-2013)
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Recent data from the Ministry of Health and Child Care, Zimbabwe suggest improvements in HIV/AIDS
financing and infant mortality rates after dollarisation. The aim of this study was to determine the relationship
between HIV/AIDS financing and Infant Mortality Rates (IMR) between 2009 and 2013 in Zimbabwe. A
retrospective literature review was conducted to collect quantitative data on HIV/AIDS financing and IMR in
Zimbabwe from 2009 to 2013. A case study design was adopted. Pearson’s product moment correlation
coefficient, linear regression analysis and t-test were performed to generate evidence. There was moderately
negative correlation (r=-0.60) between IMR and total HIV/AIDS financing in Zimbabwe between 2009 and
2013, which was not statistically significant (p>0.05). Infant mortality rate decreased by 55 per cent while
there was an increase of 440 per cent in total HIV/AIDS financing in the country from 2009-2013. Improving
financing alone may not directly result in positive health outcomes in developing countries unless the entire
health system is strengthened. Low-and middle income countries need to prioritize interventions focused on
integrating infectious disease interventions with good public health practices in order to achieve and sustain
low child mortality rates.
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Introduction

Sub-Saharan Africa continues to face the highest
risk of deaths in the first months of life (UN, 2013).
The region experienced an increase of 19 per cent
in neonatal mortality from 37 per cent in 1990 to 44
per cent in 2013 (UNICEF, 2013). This
demonstrates the uncertainty that faces the region
of achieving the Millennium Development Goa
(MDG) 4 come 2015 (UN, 2013). Zimbabwe
recorded some improvements in infant mortality
outcomes since 2007 despite catastrophic socio-
economic challenges the nation faced from early
2000s (MOHCW, 2011). Some countries like
Nigeria and Democratic Republic of Congo have
registered souring child mortality rates (under-five
mortality) in the last few years (UNICEF, 2013).
The leading causes of child mortality are
pneumonia, preterm complications, diarrhoea,
measles, tetanus, AIDS and maaria (Liu et 4.,
2012). In Zimbabwe, 21 per cent of the under 5 child
mortalities are attributable to AIDS (MOHCW,;
2010; 2011); demondtrating the need to scale up
interventions to combat the retroviral disease.
Maternal HIV infection has been found to be
associated with increased child mortality directly or
indirectly through maternal illness (Ndiranga et al.,
2012). Infant mortalities have been found to be 4
times higher in infants whose mothers died of HIV
than those whose mothers were alive (McNairy et
al.2011). Early initiation of antiretroviral treatment

in Zimbabwe has been found to improve chances of
survival in mothers and their infants and
simultaneously reduce population HIV incidence
(Hargrove & Humpfrey, 2010). Other studies have
shown that reduction in early child mortality is
significantly associated with expanding HIV
treatment service programmes (Ndirangu et
al.,2012; Ndirangu et a., 2010; Landes et al.,2012).
Johnson et a (2012) also noted that early initiation
of ART in infants has a great impact in reducing
mortality rates in children. Paradoxically, some
studies have found that scaling up prevention of
mother-to-child transmission ( PMTCT) and
antiretroviral therapy has limited efficacy on child
mortality rates unless the programmes are
integrated with high-quality maternal and neonatal
care (Kerber et al.,2013; Barker et a.,2011). Cheng
et al., (2012) argued that access to water and
sanitation independently influenced infant, child
and maternal  mortality outcomes hence the world
should ensure improved water and sanitation access
in order to achieve the MDG 4. The study by Eneh
(2011) also compliments the findings of Cheng et
al (2012) by arguing that poor water governance is
one of the leading causes of child, infant and
maternal deaths in Africa. He further recommended
the formulation of preventive healthcare and pro-
poor health policies in order to improve the quality
and availability of safe water. Fink et a (2011) also
found out that improving access to water and
sanitation was the most effective public health
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intervention the international community had at its
disposal and this is associated with reduced infant
mortality rates. In US, Mays and Smith (2011)
noted that increased public health expenditure was
associated with reduction in infant mortality.
Increased public health spending was the most
consistent determinant of reduced community level
mortality. However, it needs to be complimented
by improved public health practices if health
outcomes are to be sustainable, especialy in low-
resource communities (Mays et a., 2011).

There is growing consensus to promote the
strengthening of health systems alongside scaling
up disease specific interventions. However such
scaling up can be leveraged on, to provide good
quality public heath services in developing
countries. Increased integration of PMTCT into
maternal neonatal and child health (MNCH) service
delivery, adoption of successful implementation
models and the re-conceptualisation of the PMTCT
care continuum are some of the imperative
strategies that may reduce infant and child
mortalities in sub-Saharan Africa (McNairy et
a.,2011). In Zimbabwe, the introduction of the
PMTCT programme, the diagnosis of early infant
HIV using DNA-PCR technologies and the scaling
up of ART services are the notable achievements
since 2007 (MOHCC,2014). Peediatric ART
coverage has been lagging behind in the country
due to multiple challenges such as lack of qualified
health professionals, limited laboratory capacity to
provide timeous HIV DNA PCR test results and
lack of adequate funding (MOHCC, 2014). In order
to promote universal access to HIV treatment in
children, cost-increased funding is required as well
as data on intervention costs and outcomes (Tolle et
a., 2013). Cost data are essential in informing
policies and promoting effective planning and
management of interventions in resource-limited
settings. The adoption of the WHO 2013 guideline
is envisioned to increase ART coverage rate
amongst children and fortify the health system to
be able to combat child related illnesses. This
comes at a time donors are tightening their funding
requiring governments to design and implement
interventions that are efficient (Tolle et a., 2013).
However, little is known on the relationship
between infant mortality rate and the investments
the government and international partners such as
GFATM, UN, USAID, DFID, Australian Aid, PSI
and CIDA have made from 2009-2013
(MOHCC,2014).

Zimbabwe is faced with a plethora of political,
social and economic challenges since the post-2000
era causing massive weakening of the social
services sectors mainly education and healthcare
system (Nyazema, 2010). However, despite these
challenges the country has made significant strides
in combating HIV/AIDS in last few years and the
prevalence rate of the retroviral infection dropped
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from 29 per cent in 1999 ( NAC,2010) to 14.9 per
cent in 2013 (NAC,2013). The mgor contributing
factor has been the improvement in both domestic
and foreign HIV/AIDS funding since the
dollarisation of the economy (NAC,2013).
Improved funding resulted in the scaling up of
PMTCT, VCT and PITC programmes which have
promoted behavioura change in addition to
increasing access to basic health care services in
the country (Chevo et al., 2011). These HIV/AIDS
scale up programmes strengthened the health
system to some extent, thereby improving child
survival chances.

Few studies have examined the association
between HIV/AIDS financing and IMR in the sub-
Saharan region (Muldoon et a., 2011; Moodley et
al., 2011; Cohen et al., 2013). One recent study by
Muldoon et a (2011) has looked at overall health
system determinants of infant mortality. However
health system strength indicators are till largely
undetermined or misunderstood. The association of
HIV/AIDS financing and infant mortality rate in
the context of post-dollarised Zimbabwe remains
unquantified. Providing empirical evidence is
crucial to informing and adjusting health policiesin
Zimbabwe.

M ethods
Study design and data collection

A case study approach was used and it was
confined to Zimbabwe. The study cover the period
from 2009-2013 which was immediately after the
dollarisation of the economy. The use of a case
study provided an opportunity to relate the trends
of HIV/AIDS financing and IMR in Zimbabwe.
This research study utilised desk research approach
which reviews books, documents, newspapers,
magazines, articles and journals to understand the
nature and extent of the problems under
investigation. Desk research is the analysis of
information that already exists, in one form or
another (Rickinson et al., 2009). The information is
easily available since it has already been collected
and published in policy documents, journals and
other articles available on the internet. Some of the
documents were collected from the Ministry of
Health and Child Care offices at Kaguvi Building,
World Health Organization, UNDP, UNICEF and
USAID offices in Harare. A rigorous desk review
was conducted to identify the relevant literature on
the impact of HIV/AIDS financing on IMR post
dollarisation in Zimbabwe.

The research involved extracting already
existing data by pulling out that which is relevant
to the research at hand, summarizing it, logically
analysing it and statigtically treating the data to
report the results. The data was searched for
evidence globally, with a bias towards Zimbabwe
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especialy after 2009. The sarting point was
documents from Southern Africa, Zimbabwe and
then from developed nations to understand the
global perspective on HIV/AIDS financing and
associated health outcomes. We critically examined
the association between HIV/AIDS financing and
IMR from 2009 to 2013.

For this study quantitative data were obtained from
secondary sources such as reports, journas,
publications and newsletters as well as books,
statistical reports, conference presentations and
internet. Secondary sources of data formed the
backbone of this study with no primary sources of
data used given the nature of the study and the data
that was required to generate evidence. During the
examination and analysis of reports, publications
and internet articles, relevant information was
entered into a data collection matrix table for easy
access during data presentation and anaysis.

Policy documents such as the National Health
Strategies, Zimbabwe Health Investment Case, and
Zimbabwe Health Systems Assessment 2010 which
were adopted after the dollarisation of the economy
were examined and analysed to extract data for the
study. We aso examined publications from WHO,
PEPFAR, USAID, UNITAID, UNAIDS, UNICEF,
Ministry of Health and Child Care, Ministry of
Finance and National AIDS Council to extract
relevant data to analyse for this study.

The main source of information was the
internet from where a large number of publications,
reports and a wide range of databasesincluding UN
agencies like WHO, UNAIDS, Pub Med, Plos One,
Popline, Science Direct and The Lancet. Further
information was obtained from Google Scholar
where numerous phrases were used to search for
relevant publications, reports and monographs.
Snowballing technique was utilised to widen the
search for data (Jalali et a., 2012). The search was
done using phrases such as “’Impact of health
financing on IMR in sub-Saharan Africa™,
“’HIV/AIDS financing in developing countries™’,
“’HIV/AIDS financing and IMR’”’, “’HIV/AIDS
financing and infant mortality rates”’, and
Determinants of IMR in Africa™’.

This study did not require ethical approval, as
it was based on publicly available data.

Statistical Analysis

Upon completion of a data matrix, data was
categorized into two groups’ namely financing data

which comprised of HIV/AIDS financing figures
and IMR. The data was presented in a tables and
graphs and analysed separately. It was later
analysed corporately to generate evidence for the
study. In analysing data, total HIVV/AIDS financing
was made the independent variable and IMR was
the dependent variable. Pearson product-moment
correlation coefficient was used as a statistical
measure to determine the degree to which one
variable was linearly related to another. It was used
to describe the relationship between dependent and
independent  variables. The  coefficient  of
determination was obtained using linear regression
andlysis. Linear association between variables
established if it was dtatigtically significant (p<0.05)
as determined on STATA version 12 package
(STATA Corp, NY,USA. If the p-value was less
than the significance level (p<0.05) the data was
interpreted as having statistical significance while p-
value greater than the significance level (p>0.05)
meant no satistical significance as determined on
STATA version 12 package (STATA Corp, NY,
USA). Andysis of variance (ANOVA) was used to
determine whether there was a datistical significance
in the variation between total HIV/AIDS financing
and infant mortality rates in Zimbabwe between
2009 and 2013.

Results

Trends in Infant mortality rates in Zimbabwe
(2009-2013)

There was a significant decline of 55 per cent in
infant mortality rates in Zimbabwe between 2009
and 2013, from 60 per 1000 births in 2009 to 27.25
per 1000 births in 2013 (See Tablel and Figure 1).
There was no change in IMR between 2010 and
2011 in the country. The declines from 2009 to
2012 were small as compared to the huge decrease
from 2012 to 2013, where a 51 per cent decline was
recorded. However, it is dtill possible for
Zimbabwe to meet its MDG 4 of 27 per 1000 birth
in child mortality by 2015. This would require the
scaling up and sustenance of current HIV/AIDS
programmes in particular, PMTCT. The integration
of disease specific interventions with the health
system and promotion of good maternal and
neonatal care are also implied.

Table 1: Infant mortality rates and total HIVV/AIDS financing in Zimbabwe from 2009-2013

Y ear 2009 2010 2011 2012 2013 Total
IMR (per 1000 births) 60 59 59 56 27.25 261.25
Domestic Sources (NATF) (US$ million) 5.7 205 265 325 335 118.7
Global Aid (US$ million) 54.3 1137 1719 2211 2285 789.5
Total (USS$ million) 60.0 1342 1984 2537 262 908.3

Source: MOHCW, 2010; UNICEF, 2013; World Bank, 2014; Index Mundi, 2013; NAC, 2013.



Table 1 above, shows the trends of IMR in
Zimbabwe, in which there were dight decreases
from 2009 to 2012, and a huge decline between
2012 and 2013. The overall decrease in infant
mortality rate was 55 per cent, of which 51 per cent
of this decline was between 2012 and 2013.
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Figure 1 shows the trends of IMR, with dlight
decrease from 2009 to 2012. There was however, a
big jump from 2012 to 2013, accounting for 51 per
cent of the changes over the 5 year period.
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Figure 1: Changesin IMR (per 1000 births) in Zimbabwe from 2009 to 2013.

Trends in total HIV/AIDS financing in
Zimbabwe (2009-2013)

There was a dignificant improvement in both
domestic and foreign HIV/AIDS financing in
Zimbabwe from 2009 to 2013 (see Table 1). This
followed the adoption of the dollarised economy.
Table 2 shows the improvements in HIV/AIDS
financing from the maor contributors in
Zimbabwe. There was an overal of 440 per cent
increase in financing from 2009 to 2013. Domestic
financing (AIDS levy) increased by 488 per cent

with foreign aid assistance rising by 321 per cent in
the same period. Domestic sources contributed 13
per cent of the financing with foreign partners
contributing 87 per cent amost consistently from
2009 to 2013. HIV/AIDS per capita expenditure
improved significantly from US$5 in 2009 to
US$19 in 2013, athough this fell far short of the
regional average of US$74 (Chevo et al., 2011).
Figure 2 shows dynamics in HIV/AIDS
financing. There were huge increases from 2009 to
2012, and a dlight increase from 2012 to 2013.
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Figure 2: Variationsin total HIV/AIDS financing in Zimbabwe from 2009-2013
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The Pearson’s product moment correlation
coefficient (r=-0.60) and linear regression analysis
between two variables, HIV/AIDS financing and
IMR, from 2009 to 2013 in Zimbabwe showed a
moderately negative association. However, it was
not statistically significant (p>0.05). This shows
that relationship could be due to chance and we
therefore concluded that there was no linear
relationship between these two variables under
study. The coefficient of determination (R?) was
0.36 meaning that 36 per cent variation in IMR was
influenced by variation in HIV/AIDS financing in
Zimbabwe from 2009 to 2013. The remainder of 64
per cent was due to factors such as other health
systems components (governance, service delivery,
medical technologies and products, heath
information systems and human resources for
health), health policies and socio-economic factors.

Discussion

Zimbabwe has been going through tough socio-
economic challenges, which had a huge negative
impact on socio-economic environment and the
health system. These difficulties had negative
implications on the efforts to scale up HIV services
and reduce infant mortalities. Despite these
challenges the stabilization of the economy
following the Globa Political Agreement (GPA)
and the adoption of the dollarised economy in 2009
resulted in improved HIV/AIDS financing. Infant
mortality rate also decreased significantly by 55 per
cent from 2009 to 2013 showing positive dynamics
in the socio-politica and  macroeconomic
environment in Zimbabwe (Muldoon et al.2011).
With the MDGs deadline of 2015 drawing closer,
the attainment of the child mortality goal of 27 per
1000 births appears attainable. The most significant
sources of financing for HIV/AIDS programmes
were National AIDS Trust Fund (AIDS levy) and
foreign aid from global partners.

The improvement of financing resulted in
expanded HIV services from 2009 to 2013
throughout the country. In the period 2009-2013,
approximately US$ 1 billion was invested in
HIV/AIDS preventive, care and treatment
programmes in Zimbabwe. Domestic resources
(AIDS levy) accounted for 13 per cent of this
investment, while foreign aid accounted for 87 per
cent (see table 1). This pattern shows that
Zimbabwe has a higher dependence rate than other
low-income countries which received 56 per cent
of their HIV financing from international donorsin
2012 (UNAIDS, 2013). Sustainability of
HIV/AIDS services is a challenge in cases where
donors pull out their funding or they wind up their
programmes. There was an increase of total
HIV/AIDS financing of 440 per cent from 2009 to
2013. The HIV/AIDS per capita expenditure
estimates also improved from US$5 in 2009 to

US$19 in 2013, athough this fell far short of the
regional average of US$74.

Despite the improvement in HIV/AIDS
financing the decreases in infant mortalities over
the 2009-2013 were very slow, with the 51 of the
total 55 per cent decrease taking place in the 2012-
2013. This shows that there was poor sensitivity of
the IMR to the improved HIV/AIDS financing. The
lack of linear association between IMR and
HIV/AIDS financing shows that the major
determinants in reducing IMR in Zimbabwe are
related to the performance and structure of health
system and not financing alone. Other factors such
as access to water and sanitation, and transparent
governance could also be significant determinants
of IMR in Zimbabwe (Cheng et al., 2012; Eheh,
2011; Fink et al., 2011; Muldoon et al., 2011).
While, HIV/AIDS financing is part of health
financing, it could not influence IMR significantly
in the country. These finding support the need to
integrate HIV/AIDS programmes with other public
health inventions such as good maternal and
neonatal care to improve IMR (Kerber et a., 2013;
Barker et al., 2011). The improvement of access to
sofe water and sanitation and transparent
governance are aso implied if IMR is to be
reduced in line with the MDGs in Zimbabwe. The
country has been experiencing poor water and
sanitation services, particularly in urban areas,
which in 2008-9 resulted in a disastrous cholera
epidemic that officially claimed more than 4000
lives and infected close to 100 000 people country-
wide (Mason,2009). The insensitivity of the IMR to
improved HIV/AIDS financing is evidence of the
greater impact of these factors. While, increased
public health spending has been associated with
decreased infant mortalities (Mays et al., 2011),
this has not been the case in Zimbabwe between
2009 and 2013. The other possible explanation for
the poor sensitivity of IMR to improved HIV/AIDS
financing was the weakening of the health system
over a number of years since the 2000s. These
weaknesses could not have been addressed in a
short period of five years, although a huge decrease
was noted in IMR in 2012-2013. Hence, it remains
pertinent for the government to formulate policies
that promote the integration of disease specific
interventions with the health system, improve water
and sanitation and transparent governance.

This study had its fair share of limitations
which deserve the justice of mentioning. The
regression analysis and correlations showed no
statistically significant association between IMR
and HIV/AIDS financing but the sample size was
small thereby limiting the analysis. Some of the
data used were estimates because exact figures
could not be obtained. Some of the data sources
had different figures and for the purposes of this
study we used data from credible sources i.e.
WHO, World Bank, UN agencies, government



ministries and peer-reviewed publications. Data on
out-of-pocket and private insurance HIV/AIDS
financing was not readily available for this study,
although they are minor sources of financing in the
Zimbabwean context. Some the donor funding
comes as goods and services which may not be
easily quantifiable to provide accurate data which
may have resulted in under- or over-estimation of
their investments towards HIV/AIDS responses in
Zimbabwe. A ten year study of the dynamics of
IMR vis-&vis health system strengthening would
reveal the predominant determinants of IMR in
post-dollarized Zimbabwe.

Conclusion

Although data was limited to 5 year period, this
research revedled that there was significant
improvement in HIV/AIDS financing and dight
decreases in infant mortality rate in post-dollarised
Zimbabwe. Infant mortality rate (IMR) is one of
the most crucial indicators of socio-economic
development. Governments in low-and middle
income countries need to formulate policies that
will integrate disease specific interventions with the
health system in order to strengthen the entire
system. The integration of disease-specific
interventions with good public health practices
such as provision of adequate water and sanitation,
promotion of good maternal and neonatal care;
transparent governance and improvement of health
financing from domestic resources is imperative.
This will undoubtedly ensure sustainable public
health outcomes at the same time fortifying the
health system. Pro-poor hedth policies are aso
implied on the background of high poverty levelsin
most developing countries. These measures are
critical for the achievement of the MDG 4 come
2015, in addition to sustaining low IMR in the post-
MDG era. Promotion of good political and socio-
economic  environment provides a hedthy
background upon which public health interventions
can be premised in low-and middle income
countries.

References

Barker PM, Mphatswe W, Rollins N (2011).
Antiretroviral Drugs in the Cupboard are Not
Enough: The Impact of Health Systems’
Performance on Mother-to-Child Transmission of
HIV. J Acquir Immune Defic Syndr , 56:e45-e48.

Cheng J, Schuster-Wallace CJWatts S et a (2012). An
ecological quanitification of the relationships
between water,sanitation and infant,child and
maternal mortality. Environmental Health , 11:4.

Chevo T, Bhatasara S (2011). HIV and AIDS
Programmes in Zimbvabwe: Implications for the
Health System. International Scholarly Research
Network-Immunology , 2012, 11.

International Journal of Developing Societies 27

CohenRL,Li Y, Giese R et a (2013): An evaluation of
the President's Emergency Plan for AIDS Relief on
Health Systems Strengthening in Sub-Saharan
Africa. J Acquir Immune Defic Syndr ,62:471-479.

Fink G, Gunther I, Hill K (2011). The effect of water and
sanitation on child hedlth:evidence from the
demographic and heath survey 1986-2007.
International Journal of Epidemiology , 40:1196-
1204.

Hargrove JW, Humpfrey JH (2010). Mortality among
HIV-positive postpartum women with high CD4
cell countsin Zimbabwe. AIDS, 24(3): F11-F14.

Index Mundi (2013). Zimbabwe Demographics Profile
2013. USA: Retrieved from
http://www.indexmundi.com/zimbabwe/demographi
cs_profile.html.

Jalali S, Wohlin C(2012). Systematic literature
studies:Database searches vs backward snowballing.
6th ACM-IEEE International Symposium on
Empirical Software Engineering and Measuremen.
Lund,Sweden: (http://www.bth.se/fou/).

Jonhson LF, Davies MA, Moultrie H et a (2012). The
Effect of Early Initiation of Antiretroviral Treatment
in Infants on Pediatric AIDS Mortality in South
Africa A Model-based Analysis. Pediatric
Infectious Disease Journal , 474-480.

Kerber JK, Lawn JE, Johnson LF et a (2013). South
African child deaths 1990-2011: have HIV services
reversed the trend enough to meet Millennium
Development Goal 4? AIDS, 27:2637-2648.

Landes M, van Lettow, Chan AK et a (2012). Mortality
and Hedth Outcomes of HIV-Exposed and
Unexposed Children in a PMTCT Cohort in
Malawi. PLoSONE 7(10) .

Liu L, Johnson HL,Cousen Set a (2012). Global,
regional, and national causes of child mortality: an
updated systematic analysis for 2010 with time
trends since 2000. The Lancet , 2151-2161.

Mason PR (2009). Zimbabwe experiences the worst
epidemic of cholerain Africa. J. Infect. Developing
Countries, 3(2):148-151.

Mays GP, Smith SA(2011). Evidence Links Increases In
Public Health Spending To Declines In Preventable
Deaths. Health Affairs, 30(8):1585-1593.

Mc Nairy ML, Melaku Z, Barker PM (2011). Leveraging
Progress in Prevention of Mother-to-Child
Transmission of HIVforlmprovedMaternal,
Neonatal,and Child Health Services. J. Acquir
Immune Defic Syndr , 57:S83-S86.

Ministry of Health and Child Welfare (2011). A Multi-
donor Poolded Transition Fund for Health in
Zimbabwe. Harare,Zimbabwe: MOHCW.

Ministry of Health and Child Care (2014). Global AIDS
Response Country Progress Report.
Harare,Zimbabwe: MOHCC.

Ministry of Health and Child Welfare. (2010). National
Child  Survival Srategy for  Zimbabwe.
Harare,Zimbabwe.: MOHCW.

Moodley J, Pattinson R, Baxter C, Sibeko S, Abdool
Karim Q (2011). Strengthening HIV services for
pregnant women: an opportunity to reduce maternal
mortality rates in Southern Africa/sub-Saharan
Africa. BJOG;118:219-225.

Muldoon K, Galway LP,NakajimaM et al (2011). Health
System determininants of infant,child and maternal
mortality: A cross sectiona study of UN member
countries. . Globalization and Health , 7:42.



28 O. Tapera

National AIDS Council (2010). Annual Report for 2010.
Harare,Zimbabwe: NAC.

National AIDS Council (2013). Annual Report for 2013.
Harare,Zimbabwe: NAC.

Ndirangu J, Newell ML, Tanser F et a (2010). Declinein
early life mortality in a high HIV prevaence rura
area of South Africa: evidence of HIV prevention or
treatment impact? AIDS, 593-602.

Ndirangu J, Newell ML, Thorne C et a (2012). Treating
HIV infected mothers reduces mortality in children
under 5 years of age to levels seen in children of
HIV unifected mothers: evidence from rural South
Africa Antivir Ther , 81-90.

Nyazema N (2010). The Zimbabwe crisis and provision
of socia services. Health and education. Journal of
Developing Societies, 26(2):233-261.

Rickinson M, May H (2009). A comparative study of
methodological approaches to reviewing literature.
. York,UK: The Higher Education Academy .

Tolle MA, Phelps BR, Desmond C et a (2013).
Delivering pediatric HIV care in resource-limited
settings: cost considerations in an expanded
response. AIDS, 27 (Suppl 2):S179-S186.

United Nations (2013). World Mortlaity Report. NY,
USA: UN.

UNAIDS (2013). Global Report on the AIDS pandemic .
Geneva,Switzerland : UNAIDS.

UNICEF (2013). Levels and Trends in Child Mortality,
Report 2013. NY, USA: UNICEF.

World Bank (2014). Mortality rate,infant (per 1000 live
births) data. Washington,USA: WB.



