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Data on the number of admissions and deaths in children aged under 5 years from diarrhoea, pneumonia and severe acute malnutrition are
routinely collected through the District Health Information System. These data, and the associated case fatality rates, are available for all
public sector hospitals in South Africa (SA), and can be compared over time, as well as across different settings. This article presents these
data for the period 2011/12 - 2016/17. It reflects on the remarkable improvements in these case fatality rates, and the likely reasons for their
declines across all provinces. The article concludes by identifying the actions that need to be taken to ensure that SA achieves the Sustainable

Development Goal aim of ending preventable child deaths by 2030.
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Pneumonia, diarrhoea and malnutrition remain important causes
of death in children aged under 5 years, both globally" and in South
Africa (SA),” and contribute significantly to the under-5 mortality
rate. In 2015, pneumonia and diarrhoea were the leading causes of
under-5 deaths (excluding perinatal causes), accounting for 16% and
9%, respectively, of all under-5 deaths worldwide."

Data from the Second National Burden of Disease Study” show
a similar picture in SA, with diarrhoea accounting for 16% and
pneumonia for 12.3% of under-5 deaths. An additional 19.5% of
deaths were due to HIV, and it is likely that many of these deaths were
associated with pneumonia and diarrhoea.

Diarrhoea, with
many children suffering from two or more of these conditions
simultaneously. Almost half of all under-5 deaths are associated with
undernutrition,” and children with severe acute malnutrition (SAM)
are 6.3 times as likely to die from diarrhoea, and 8.7 times more
likely to die from pneumonia, when compared with children with
these diseases who are not malnourished." Data from child mortality
audits show that one-third of children under 5 years of age who died
in SA hospitals had SAM, and a further 27% were underweight for
their age.”

Pneumonia, diarrhoea and SAM are preventable and treatable
causes of child deaths. All three are diseases of poverty, and are

pneumonia and malnutrition coexist,

closely associated with factors such as poor home environments,
poor access to nutritious foods and lack of access to health services.
Child survival interventions prevent deaths from these diseases
by reducing the number of cases, decreasing their severity and
ensuring that they are correctly managed. Key prevention strategies
include optimal breastfeeding practices and adequate nutrition,
immunisations, handwashing with soap and water and prevention of
comorbidities (especially HIV infection). Provision of safe drinking
water and basic sanitation is important to prevent diarrhoea, while
reduced household air pollution is associated with a reduction in
pneumonia.”

Effective treatments are also available. Therefore, improving
healthcare-seeking behaviour and effective case management at
household and health-facility levels are important interventions for
reducing deaths from these diseases.” The treatment of pneumonia
depends on the child taking an appropriate course of antibiotics,
with more severe cases requiring supplemental oxygen. Effective
treatment of diarrhoeal disease rests on three key interventions:
the administration of oral rehydration salt (ORS) solutions to
prevent life-threatening dehydration; continued feeding; and zinc
supplementation. Most treatment is thus provided at household and
primary healthcare level, although access to hospital care is important
in more severe cases, with rehydration usually requiring short-term
parenteral infusion of fluids. The management of SAM is slightly
more complicated, but correct case management based on nationally
adapted World Health Organization guidelines® has been shown to
reduce case fatality rates substantially.”

A reduction in the number of deaths from these three diseases
indicates improvements in the health and nutrition status of young
children, and is an important outcome of child health and nutrition
programmes implemented in the public health system at all levels,
from community and household interventions through to the
national level.

Methods
All public sector hospitals in SA are required to submit data to the
District Health Information System (DHIS) on a monthly basis.
These include data on the number of children aged under 5 years
who are admitted with diarrhoea, pneumonia and SAM, as well as the
number of deaths associated with these conditions. Case fatality rates
for the three conditions are automatically calculated for each level of
the health system (facility, district, provincial and national).

For this study, data were extracted from the DHIS data files, which
are stored in the National Department of Health, focusing on the
data related to the three indicators of case fatality rates for diarrhoea,
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pneumonia and SAM for the financial years 2011/12 to 2016/17.
These data were extracted into an Excel (Microsoft, USA) file,
disaggregated down to provincial level and compiled into relevant
tables and figures. There was no sampling and all the relevant data
were used in the analysis.

Results

The number of admissions and deaths of children under 5 years of age
due to diarrhoea, pneumonia and SAM for the past 6 financial years
in public health facilities are shown in Tables 1 to 3. Despite some
minor variation, there is a relatively consistent pattern for all three
diseases. Admissions for each disease increased between 2011/12 and
2015/16, and then decreased during 2016/17. In addition, the number
of deaths, as well as the case fatality rates, declined consistently over
the 6-year period.

The number of admissions due to diarrhoea (Table 1 and Fig. 1)
showed a steep rise in 2013/14. This can be attributed to the higher
number of cases (and deaths) associated with rotavirus infection
which occurred during that year."” The number of reported deaths
declined by 43% (from 1 541 in 2011/12, to 873 in 2016/17), while the
case fatality rate decreased from 4.5% in 2011/12, to 2% in 2016/17,
representing a decline of 55.5%.

DHIS data on admissions, deaths and case fatality rates for
pneumonia are shown in Table 2 and Fig. 2. Overall deaths declined
by 43% (from 1 769 in 2011/12 to 1 005 in 2016/17) over the 6-year
period. The case fatality rate declined by 51.2%, from 4.1% in 2012/13
to 2.0% in 2016/17. Over the same time period, there was a general
increase in the number of admissions, from 43 138 in 2011/12 to
50 439 in 2016/17 (although there was an anomaly in 2012/13, as
Western Cape Province data for that year are not available).

DHIS data on admissions, deaths and case fatality rates for
SAM are shown in Table 3 and Fig. 3. The number of admissions
of children with SAM increased consistently between 2011/12 and

Table 1. Diarrhoea admissions, deaths and case fatality rates

2014/15, before declining in the latter 2 years. The number of deaths
showed a similar pattern, with the number of deaths increasing

Table 2. Pneumonia admissions, deaths and case fatality
rates in children aged under 5 years, 2011/12 - 2016/17

Year Admissions, N Deaths, n (CFR, %)
2011/12 43138 1769 (4.1)
2012/13* 36 431 1395 (3.8)
2013/14 43 402 1524 (3.5)
2014/15 48 365 1411 (2.9)
2015/16 53290 1240 (2.3)
2016/17 50 439 1 005 (2.0)
*Western Cape Province data for 2012/13 are not available.
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Fig. 2. Pneumonia deaths and case fatality rates in children aged under 5
years, 2011/12 - 2016/17.

Table 3. SAM admissions, deaths and case fatality rates in
children aged under 5 years, 2011/12 - 2016/17

in children aged under 5 years, 2011/12 - 2016/17 Year Admissions, N Deaths, n (CFR, %)
Year Admissions, N Deaths, n (CFR, %) 2011/12 12 107 1589 (13.1)
2011/12 34017 1541 (4.5) 2012/13* 12 904 1637 (12.7)
2012/13 35 666 1526 (4.3) 2013/14 14 842 1672 (11.3)
2013/14 45 824 1769 (3.9) 2014/15 15911 1851 (11.6)
2014/15 45779 1513 (3.3) 2015/16 15515 1379 (8.9)
2015/16 47 640 1041 (2.2) 2016/17 14 940 1192 (8.0)
2016/17 44120 873 (2.0) SAM = severe acute malnutrition; CFR = case fatality rate.
CER = case fatality rate *Western Cape data for 2012/13 are not available.
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Fig. 1. Diarrhoea deaths and case fatality rates in children aged under 5
years, 2011/12 - 2016/17.

Fig. 3. Severe acute malnutrition deaths and case fatality rates in children
aged under 5 years, 2011/12 - 2016/17.
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annually to 2014/15, with a rapid decline of 36% occurring in the past
2 years. Apart from a small increase between 2013/14 and 2014/15,
the SAM case fatality rate declined consistently, with an overall
decline of 38.9% over the 6-year period.

Provincial trends for the three diseases are shown in Figs 4 - 6.
Case fatality rates declined in all provinces across all three diseases
over the 6 years. The Western Cape has consistently reported case
fatality rates far below those in other provinces. Across the board
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Fig. 4. Diarrhoea case fatality rates in children aged under 5 years per

province, 2011/12 - 2016/17.
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Fig. 5. Pneumonia case fatality rates in children aged under 5 years per
province, 2011/12 - 2016/17. Western Cape data for 2012/13 are not

available.
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Fig. 6. Severe acute malnutrition (SAM) case fatality rates in children aged
under 5 years per province, 2011/12 - 2016/17. Western Cape data for
2012/13 are not available.

these rates are largely the results of a decrease in the numerator, i.e.
the number of deaths, rather than a decrease in the denominator, i.e.
the number of admissions, which have remained consistently high.

Limitations of DHIS data

While the quality of DHIS data has improved over time, ongoing
efforts are required to ensure that data are complete and accurate.
DHIS reporting is well-established in most district hospitals, and
reporting by secondary, tertiary and central hospitals has also
improved substantially in recent years.

It is likely that most deaths from diarrhoea and pneumonia are
recorded, as well as deaths associated with clinically apparent SAM.
Collecting data on all admissions proved more challenging for some
hospitals; thus increases in the number of admissions recorded over
time may reflect either a true increase, or better reporting.

Only deaths which occur in health facilities are reported. However,
in the absence of reliable reporting of the cause of child deaths
through vital registration,"” DHIS data provide useful information
on child mortality trends.

Discussion

The number of admissions associated with each of the three diseases
shows a fairly consistent trend - increasing between 2011/12 through
2015/16 before declining in 2016/17. While this may reflect a real
increase in the number of children with these diseases, it is more
likely to reflect more complete reporting and/or improved access
to inpatient care. Given the increased number of admissions, the
decrease in the number of deaths associated with each of the diseases
is particularly encouraging.

Case fatality rates have consistently declined year on year for
all three diseases (with the exception of SAM in 2014/15) over the
6 years. It should be noted that case fatality rates are not corrected for
case mix. The declines are therefore likely to reflect a combination of
improved case management of sick children, and a different case mix,
with children presenting to public health facilities both earlier in the
course of their illness and/or with less severe illness.

As shown in Figs 4 - 6, case fatality rates have declined in all
provinces. The consistently low case fatality rates reported by the
Western Cape reflect both the high number of admissions and
low number of deaths reported by the province’s hospitals. There
is a need to ensure that all child deaths are reported (especially by
central hospitals), and to identify practices and other factors that
contribute to the low case fatality rates with a view to (where possible)
replicating these factors elsewhere.

The decline in the number of child deaths associated with all three
diseases can be attributed to a number of factors, with the relative
contribution of the different factors being difficult to quantify. The
most obvious reason is the dramatic decline in HIV prevalence in
young children as a result of the successful scale-up of the prevention
of mother-to-child transmission of HIV, with transmission rates
declining from 8% in 2008 to 2.6% at 6 weeks in 2012/13,"" with
a further estimated decline to 1.5% in 2015."" As a result, fewer
children are at risk of developing (and dying from) diarrhoea,
pneumonia and SAM.

Increased coverage of other key child survival interventions has
also contributed to the reduction in deaths. Immunisation against
rotavirus and pneumococcal diseases was introduced into the routine
immunisation schedule in 2009, and coverage levels equivalent to those
of more traditional vaccines were rapidly achieved."" Case-control
studies demonstrated that immunisation with these two vaccines was
associated with reductions in hospitalisation for rotavirus-associated
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1 while invasive

diarrhoea™ and presumed bacterial pneumonia,
pneumococcal disease among children in SA fell substantially."”
Rates of exclusive breastfeeding in infants under 6 months of age
remain modest (32% in 2016,"") but have increased substantially
from the 8% reported in 2003."” Non-breastfed children are 11 times
more likely to die of diarrhoeal disease than exclusively breastfed
children,” so improvements in the proportion of children who
breastfeed can play a significant role in further declines in admissions
and case fatality rates for all three diseases.

Fortification of basic foodstuffs and routine supplementation have
contributed to a decline in micronutrient deficiencies in children
under 5 years of age. Vitamin A deficiency among children under 5
decreased from 63.6% in 2005 to 43.6% in 2012, while anaemia and
iron deficiency anaemia in children under 5 decreased by 63.0% and
83.2%, respectively, during the same period.”*"

Care seeking and home management of these diseases have also
improved, with 88% of children with symptoms of pneumonia being
taken to a health facility or practitioner, and 73% of children with
diarrhoea receiving recommended home-made fluids, and 51% fluid
made from an ORS packet."!

The quality of case management at health facilities and hospitals is
not routinely measured, and the role of improved case management
in reducing child deaths is thus difficult to determine. However,
the steady decline in case fatality rates suggests that improved case
management in health facilities has contributed to the decrease in the
number of deaths. Efforts to improve case management of children
with diarrhoea, pneumonia and SAM through the implementation
of standard treatment guidelines***' are likely to have contributed
to the decline in case fatality rates, as have efforts to improve clinical
governance through appointment of District Specialist Support
Teams.™

The impact of improved access to social support, through the
child support grant (CSG), and improved access to basic services, is
difficult to measure. There have been across-the-board improvements
in children’s access to basic services, although access remains far from
universal (Table 4). Likewise, receipt of a social grant has been shown
to promote positive nutritional, educational and health outcomes,
especially in young children.” By 2014, close to 12 million children
were receiving a CSG, with a further 470 015 children receiving a foster
child grant and 131 040 children receiving a care dependency grant.”

Efforts to improve the quality of data

Current efforts to improve the quality of data are focused on
ensuring that all hospitals collect admission and discharge data
using standardised tools (including a standardised paediatric ward
register), and that there is full alignment between the child mortality
audit and DHIS data.

More attention also needs to be paid to correctly identifying all
children with SAM; it is likely that many uncomplicated cases are
currently missed owing to failure to accurately measure and classify
the nutritional status of children admitted with other diseases
(especially diarrhoea and pneumonia). Better recognition of children
with SAM and earlier appropriate case management should reduce
the number of deaths associated with the condition. This, together
with recognition of more uncomplicated cases (where mortality is
lower), is likely to result in a further decline in the case fatality rate.

Efforts to further reduce deaths

While the reduction in the number of child deaths is encouraging,
under-5 mortality rates remain higher in SA than in other upper-
28]

middle-income countries such as Brazil, Mexico, Peru and China.'
Deaths in the post-neonatal period account for a higher proportion

Table 4. Access to key basic and social services, 2002 v. 2014"””

Proportion lacking service 2002 2014
Children living in households where there is
, 306 123
reported child hunger
Children living in households without basic
548 25.6

sanitation

Children living in households without water on site  41.2 314
Children living in overcrowded households 26.6 184
Children living far away from their health facility 371 215

of deaths than in countries with comparable mortality rates, with
diarrhoea and pneumonia accounting for a high proportion of these
deaths. This suggests that further improvements can be anticipated,
providing that access to the child survival interventions described
earlier is fully scaled-up. The Western Cape figures also suggest that
most other provinces can still make significant improvements in the
reduction of hospital deaths from the three diseases.

While significant progress has been made in reaching children
with the package of child survival interventions, many gaps and
inequities persist. Further gains are likely to depend on ensuring that
these interventions reach all children, especially the most vulnerable
groups. This will require:

o Continued improvements in the reduction of mother-to-child
transmission of HIV and a reduction in the HIV prevalence of
pregnant women, as well as ensuring that all HIV-infected children
are identified early, receive antiretroviral therapy and are virally
suppressed.

o Improvements in infant and young child feeding, especially
increasing rates of exclusive breastfeeding until 6 months old, and
improvement in complementary feeding practices in children aged
6 - 24 months.

o Increasing coverage of preventive and promotive services,
especially immunisation.

o Earlier access to appropriate healthcare when sick, through
improving household care-seeking behaviour and ensuring access
to care.

 Improved case management in health facilities, including primary
healthcare facilities and hospitals. Early identification and correct
management of children with growth faltering and moderate
malnutrition is particularly important.

 Addressing the social determinants of health, especially ensuring
household food security, increasing access to basic services,
particularly water and sanitation, and ensuring that all eligible
children receive a child support or other grant.

o Community case management of diarrhoea and pneumonia by
community health workers has been shown to reduce under-5
mortality,”” and consideration should be given to introducing
this in parts of the country with high mortality rates, especially
in remote rural areas where access to health services may be

difficult.

Conclusion

The sustained decline in the number of deaths among children under
5 years of age in public sector hospitals from diarrhoea, pneumonia
and SAM is encouraging. The majority of the remaining deaths
associated with these diseases are preventable. Further improvements
in coverage of key child health and nutrition interventions,
accompanied by improvement in the quality of care children receive
in public health facilities, will be required for SA to achieve the
Sustainable Development Goal target of ending preventable child
deaths by 2030.

S36 SAMJ March 2018, Vol. 108, (3 Suppl 1)



Acknowledgements. We thank Ms Ronelle Niit for extracting the data
from the DHIS database.

Author contributions. LB and PB conceptualised the article. LB wrote the
first draft. PB, SK and ND reviewed and edited the article.

Funding. None.

Conflicts of interest. None.

N

w

-~

[

o

~

=3

©

. United Nations Children’s Fund. UNICEF Data: Monitoring the Situation of Children and Women.

New York: UNICEEF, 2016. https://data.unicef.org/topic/child-survival/under-five-mortality/ (accessed
21 July 2017).

. Msemburi W, Pillay-van Wyk V, Dorrington RE, et al. Second national burden of disease study for South

Africa: Cause-of-death profile for South Africa, 1997 - 2012. Cape Town: South African Medical Research
Council (SAMRC), 2016. https://www.mrc.ac.za/bod/SouthAfrica2012.pdf (accessed 12 July 2017).

. Black RE, Victora CG, Walker SP, et al. Maternal and child undernutrition and overweight in low-

income and middle-income countries. Lancet 2013;382(9890):427-451. https://doi.org/10.1016/
$0140-6736(13)60937-X

. Black RE, Allen LH, Bhutta ZA, et al. Maternal and child undernutrition: Global and regional

exposures and health consequences. Lancet 2013;371(9608):243-260. https://doi.org/10.1016/S0140-
6736(07)61690-0

. Stephen CR. Saving Children 2012 - 2013: An eighth survey of child healthcare in South Africa.

Pretoria: Tshepesa Press, 2016. http://www.childpip.org.za/images/stories/documents/saving_
children_2012-2013.pdf (accessed10 January 2017).

. United Nations Children’s Fund. Pneumonia and Diarrhoea: Tackling the Deadliest Diseases for the

World’s Poorest Children. New York: UNICEF, 2012. https://www.unicef.org/eapro/Pneumonia_and_
Diarrhoea_Report_2012.pdf (accessed 15 June 2013).

. World Health Organization, United Nations Children’s Fund. Global Action Plan for Prevention and

Control of Pneumonia. Geneva: WHO, 2009. https://www.whglibdoc.who.int/hq/2009/WHO_FCH_
CAH_NCH_09.04_eng.pdf (accessed 15 June 2013).

. National Department of Health, South Africa. Integrated Management of Children with Acute

Malnutrition in South Africa: Operational guidelines. Pretoria: NDoH, 2015.

. Ashworth A, Chopra M, McCoy D, et al. WHO guidelines for management of severe malnutrition in

rural South African hospitals: Effect on case fatality and the influence of operational factors. Lancet
2004;363(9415):1110-1115. https://doi.org/10.1016/S0140-6736(04)15894-7

. Page N, Mapuroma F, Seheri M. Rotavirus Surveillance Report, South Africa, 2013. Communicable

Diseases Surveillance Bulletin 2014;12(4):108-113. National Institute of Communicable Diseases.
http://nicd.ac.za/assets/files/Rotavirus%20Surveillance2013.pdf (accessed 12 July 2017).

. Bamford L, McKerrow NH, Barron P, Aung Y. Child mortality in South Africa: Fewer deaths but

better data are needed. S Afr Med J 2018;108(3 Suppl 1):525-S32. https://doi.org/10.7196/SAM].2018.
v108i3.12779

. Goga AE, Jackson DJ, Singh M, Lombard C, for the SAPMCTE [South African Prevention of Mother

to Child Transmission Evaluation] study group. Early (4 - 8 weeks postpartum) Population-level
Effectiveness of WHO PMTCT Option A, South Africa, 2012 - 2013. Pretoria: South African Medical
Research Council and National Department of Health of South Africa, 2014. http://www.mrc.ac.za/
healthsystems/SAPMTCTEReport2012.pdf (accessed 12 July 2017).

. Joint United Nations Programme on HIV/AIDS. 2015 Progress Report on the Global Plan towards

the Elimination of New HIV Infections among Children and Keeping their Mothers Alive.
Geneva: UNAIDS, 2015. http://www.emtct-iatt.org/wp-content/uploads/2015/12/UNAIDS-2015-
ProgressReport-on-the-Global-Plan.pdf (accessed 12 July 2017).

. Madhi SA, Bamford L, Ngcobo N. Effectiveness of pneumococcal conjugate vaccine and rotavirus

vaccine introduction into the South African public immunisation programme. S Afr Med ]
2014;104(3 Suppl 1):228-234. https://doi.org/10.7196/SAM].7597

15.

3

20.

2

2

2.

2

2

2

27.

28.

2

>

@

=~

I

o

hd

Groome M]J, Page N, Cortese M, et al. Effectiveness of monovalent human rotavirus vaccine against
admission to hospital for acute rotavirus diarrhoea in South African children: A case-control study.
Lancet Infect Dis 2014;14(11):1096-1104. https://.doi.org/10.1016/S1473-3099(14)70940-5

Madhi SA, Groome M]J, Zar H, et al. Effectiveness of pneumococcal conjugate vaccine against
presumed bacterial pneumonia hospitalisation in HIV-uninfected South African children: A case-
control study. Thorax 2015;70(12):1149-1155. https://doi/10.1136/thoraxjnl-2014-206593

Von Gottberg A, de Gouveia L, Tempia S, et al. Effects of vaccination on invasive pneumococcal disease
in South Africa. New Engl ] Med 2014;371(20):1889-1899. https://doi/10.1056/NEJMoa1401914

. National Department of Health, Statistics South Africa, South African Medical Research Council,

ICE South African Demographic and Health Survey 2016: Key Indicators. Pretoria, South Africa and
Rockville, Maryland, USA: NDoH, StatsSA, MRC, ICE, 2016. http://www.statssa.gov.za/publications/
Report%2003-00-09/Report%2003-00-092016.pdf (accessed 11 June 2017).

. National Department of Health, South Africa, Medical Research Council, OrcMacro. South African

Demographic and Health Survey 2003. Pretoria: NDoH, 2007. https://dhsprogram.com/pubs/pdf/
FR206/FR206.pdf (accessed 12 July 2017).

Shisana, O, Labadarious D, Rehle T, et al. South African National Health and Nutrition Examination
Survey (SANHANES-1). Cape Town: HSRC Press, 2013. http://www.hsrc.ac.za/uploads/pageNews/72/
SANHANES-launch%20edition%20(online%20version).pdf (accessed 4 October 2013).

. Labadarios D, Swart R, Maunder EM, et al. The National Food Consumption Survey - Fortification

Baseline (NFCS-FB-1): South Africa, 2005. Pretoria: National Department of Health, 2007.

National Department of Health, South Africa. Standard Treatment Guidelines and Essential Medicines
List. Pretoria: NDoH, 2013. http://www.health.gov.za/index.php/standard-treatment-guidelines-and-
essential-medicines-list?download=867:hospital-level-paeds-2013-edition-version-02-pdf  (accessed
12 July 2017).

National Department of Health, South Africa. Pocketbook of Hospital Care for children:
Management of Common Childhood Illnesses. Pretoria: NDoH, 2016. http://www.health.gov.
za/index.php/hiv-aids-tb-and-maternal-and-child-health/category/160-child-and-school-
health?download=1720:pocketbook-of-hospital-care-for-children (accessed 12 July 2017).

Feucht U, Marshall C, Kauchali S, et al. Innovations in the clinical care of mothers and children
in South Africa: The contribution of district clinical specialist teams. S Afr Med ] 2018;108
(3 Suppl 1):538-543. https://doi.org/10.7196/SAM]J.2018.v108i3.12808 n

Department of Social Development, South African Social Security Agency, United Nations Children’s
Fund. The South African Child Support Grant Impact Assessment: Evidence from a survey of children,
adolescents and their households. Pretoria: UNICEF South Africa, 2012. https://www.unicef.org/
southafrica/SAF_resources_csg2012s.pdf (accessed 12 December 2016).

Delany A, Jehoma S, Lake L (eds). South African Child Gauge 2016. Cape Town: University of Cape
Town, 2016. http://www.ci.uct.ac.za/sites/default/files/image_tool/images/367/Child_Gauge/2006/
Book_Child_Gauge_2016_lowres.pdf (accessed 12 December 2016).

Sadan M, Delany A. Social assistance for children: Looking back, thinking forward. In Delany A,
Jehoma S, Lake L (eds). South African Child Gauge 2016. Cape Town: University of Cape Town, 2016.
http://www.ci.uct.ac.za/sites/default/files/image_tool/images/367/Child_Gauge/2006/Book_Child_
Gauge_2016_lowres.pdf (accessed 12 December 2016).

United Nations Children’s Fund. Countdown to 2015 Maternal, Newborn and Child Survival: A
Decade of Tracking Progress for Maternal, Newborn and Child Survival: The 2015 Report. New York:
UNICEE,  2015.  http://countdown2030.0org/documents/2015Report/Countdown_to_2015_final _
report.pdf (accessed 11 July 2016).

World Health Organization, United Nations Children’s Fund. Joint Statement Integrated Community
Case Management. An equity-focused strategy to improve access to essential treatment services for
children. New York: UNICEFE, 2012. http://www.who.int/maternal_child_adolescent/documents/
statement_child_services_access_whounicef.pdf (accessed 11 July 2016).

Accepted 26 September 2017.

S37 SAMJ March 2018, Vol. 108, (3 Suppl 1)


https://data.unicef.org/topic/child-survival/under-five-mortality/
https://www.mrc.ac.za/bod/SouthAfrica2012.pdf
https://doi.org/10.1016/S0140-6736(13)60937-X 

https://doi.org/10.1016/S0140-6736(13)60937-X 

https://doi.org/10.1016/S0140-6736(07)61690-0 

https://doi.org/10.1016/S0140-6736(07)61690-0 

http://www.childpip.org.za/images/stories/documents/saving_children_2012-2013.pdf 
http://www.childpip.org.za/images/stories/documents/saving_children_2012-2013.pdf 
https://www.unicef.org/eapro/Pneumonia_and_Diarrhoea_Report_2012.pdf 
https://www.unicef.org/eapro/Pneumonia_and_Diarrhoea_Report_2012.pdf 
https://www.whqlibdoc.who.int/hq/2009/WHO_FCH_CAH_NCH_09.04_eng.pdf
https://www.whqlibdoc.who.int/hq/2009/WHO_FCH_CAH_NCH_09.04_eng.pdf
https://doi.org/10.1016/S0140-6736(04)15894-7 

http://nicd.ac.za/assets/files/Rotavirus%20Surveillance2013.pdf
https://doi.org/10.7196/SAMJ.2018.v108i3.12779

https://doi.org/10.7196/SAMJ.2018.v108i3.12779

http://www.mrc.ac.za/healthsystems/SAPMTCTEReport2012.pdf
http://www.mrc.ac.za/healthsystems/SAPMTCTEReport2012.pdf
http://www.emtct-iatt.org/wp-content/uploads/2015/12/UNAIDS-2015-ProgressReport-on-the-Global-Plan.pdf
http://www.emtct-iatt.org/wp-content/uploads/2015/12/UNAIDS-2015-ProgressReport-on-the-Global-Plan.pdf
https://doi.org/10.7196/SAMJ.7597
https://.doi.org/10.1016/S1473-3099(14)70940-5
https://doi/10.1136/thoraxjnl-2014-206593
https://doi/10.1056/NEJMoa1401914
http://www.statssa.gov.za/publications/Report%2003-00-09/Report%2003-00-092016.pdf
http://www.statssa.gov.za/publications/Report%2003-00-09/Report%2003-00-092016.pdf
https://dhsprogram.com/pubs/pdf/FR206/FR206.pdf 
https://dhsprogram.com/pubs/pdf/FR206/FR206.pdf 
 http://www.hsrc.ac.za/uploads/pageNews/72/SANHANES-launch%20edition%20(online%20version).pdf
 http://www.hsrc.ac.za/uploads/pageNews/72/SANHANES-launch%20edition%20(online%20version).pdf
http://www.health.gov.za/index.php/standard-treatment-guidelines-and-essential-medicines-list?download=867:hospital-level-paeds-2013-edition-version-02-pdf
http://www.health.gov.za/index.php/standard-treatment-guidelines-and-essential-medicines-list?download=867:hospital-level-paeds-2013-edition-version-02-pdf
http://www.health.gov.za/index.php/hiv-aids-tb-and-maternal-and-child-health/category/160-child-and-school-health?download=1720:pocketbook-of-hospital-care-for-children
http://www.health.gov.za/index.php/hiv-aids-tb-and-maternal-and-child-health/category/160-child-and-school-health?download=1720:pocketbook-of-hospital-care-for-children
http://www.health.gov.za/index.php/hiv-aids-tb-and-maternal-and-child-health/category/160-child-and-school-health?download=1720:pocketbook-of-hospital-care-for-children
https://doi.org/10.7196/SAMJ.2018.v108i3.12808 n
https://www.unicef.org/southafrica/SAF_resources_csg2012s.pdf
https://www.unicef.org/southafrica/SAF_resources_csg2012s.pdf
http://www.ci.uct.ac.za/sites/default/files/image_tool/images/367/Child_Gauge/2006/Book_Child_Gauge_2016_lowres.pdf 
http://www.ci.uct.ac.za/sites/default/files/image_tool/images/367/Child_Gauge/2006/Book_Child_Gauge_2016_lowres.pdf 
http://www.ci.uct.ac.za/sites/default/files/image_tool/images/367/Child_Gauge/2006/Book_Child_Gauge_2016_lowres.pdf
http://www.ci.uct.ac.za/sites/default/files/image_tool/images/367/Child_Gauge/2006/Book_Child_Gauge_2016_lowres.pdf
http://countdown2030.org/documents/2015Report/Countdown_to_2015_final_report.pdf
http://countdown2030.org/documents/2015Report/Countdown_to_2015_final_report.pdf
http://www.who.int/maternal_child_adolescent/documents/statement_child_services_access_whounicef.pdf
http://www.who.int/maternal_child_adolescent/documents/statement_child_services_access_whounicef.pdf

