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Malaria: global epidemiology 



Malaria and prospects for control/elimination 

 

• Treatable and preventable: but delays in treatment can lead to severe 
disease and death  

– Mean duration between the onset of symptoms and development 
of severe complications: 1.8 days 

 

• Initial “vertical” eradication programmes during late 1950s collapsed 
within 20 years 
 

•  October 2007: Bill and Melinda Gates Foundation called for a shift of 
strategy from malaria control to a new goal of global eradication 
 

• Malaria = not vaccine preventable - so requires integration into a health 
system to maintain reductions in disease and transmission. 

 

 



The role of Artemisinin Combination Therapies: ACT 
• ACT effects on gametocytaemia and onward infectiousness (transmission) 

– Bousema (2011) :  Duration of gametocyte carriage was 55 days with 
non-ACT (95% CI 28.7 - 107.7) compared with 13.4 days (95% CI 10.2-
17.5) following ACT 
 

•  Use of ACT for transmission control 
– Evidence for the impact of ACT on transmission from areas where ACT 

has been deployed as first-line therapy: Zambia, KZN, Ethiopia, 
Zanzibar, Thailand 

– Zambia: decreases of over 60% in deaths and 90%  in severe malaria 
cases  
 
 

 

 
 

 

 
 

 

Figure: Okell (2008): predicted 
reductions in prevalence of 
infection and incidence of clinical 
episodes  with widespread ACT 
use  in 6 transmission settings in 
Tanzania 



Need to understand how to deliver proven interventions such as ACTs 
(Artemisinin Combination Therapies)  
 

• at the required levels of coverage and quality,  
 

• most effectively through an existing system, and  
 

• where the barriers are to achieving its predicted potential  



What is a health system …? 



WHO Definitions ….  

• A health system is…the sum of all organizations, institutions and 
resources whose primary purpose is to improve health (WHO) 
 

• Consist of all the people and actions whose primary purpose is to 
improve health …. They have contributed enormously to better health 
but their contribution could be greater still – especially for the poor.  
Failure is more due to systemic failings than technical limitations 
(Global Fund) 
 

• Health Systems Strengthening (HSS) is defined as…. building capacity in 
critical components of health systems to achieve more equitable and 
sustained improvements across health services and health outcomes 
(WHO) 



WHO: Six Building Blocks of the health system 
and link to health outcomes 

Source:  World Health Organization.  Everybody’s 
Business:  Strengthening health systems to improve 
health outcomes—WHO’s Framework for Action.  
Geneva:  WHO, 2007, page 3. 



The conundrum of health systems 
• Erosion of primary health care systems throughout Africa  

 

• Health system factors believed to limit large-scale use of  1st line drugs 
e.g. ACTs 
 

• “…consensus …health systems too fragile and fragmented to deliver the 
volume and quality of services…” Lancet 2004 
 









UK Uganda 

Healthcare spending, 
% of GDP 

                  9.6                    9.0  

Government spending on health as % 
of all health spending 

                   84                     22  

Private spending on health as % of all 
health spending 

                   16                     78  

Per capita total spending on health 
(PPP int. $) 

             3,480  
 

                 124  

Nurses and midwives per 10,000 
population 

                 101                     13  

Doctors per 10,000 population                    27                       1 







Malaria and Health systems 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 
 

• The challenge of achieving the required rates of drug treatment is 
complex and remains poorly understood:-   
– Sierra Leone: despite adequate stocks of the recommended drugs for 

malaria treatment, only 4% of the children with malaria symptoms 
received appropriate treatment in a timely fashion 



Global Attention to Health Systems  



As health assistance to Africa has risen, funding 
for health systems has remained flat 
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Research Spending Priorities 

• Spending on product development versus delivery and utilisation  
 

• 97% of grants for developing new technologies 
 

• Potential reductions in child mortality 

– From new technologies: 22% 

– From full utilisation of existing technologies: >60% 

 
Leroy JL et al. Current priorities in health research funding and lack of 

impact on the number of child deaths per year. Am J Public Health. 
2007 Feb;97(2):219-23. 



What is needed for treatment ...? 



From efficacy to effectiveness: A systems 
effectiveness framework  
(Tanner 1993) 



Systems effectiveness framework: ACT treatment  



 Barriers to effectiveness: Access to healthcare 

• Reduction in accessing care with increasing distance to a health facility 
(13·9%/km - 34%/km): with access declining to low levels (<10%) once 
the health facility is <5 km from the home (Stock 1983, Feikin 2009) 
 

• Families that live further from primary care facilities wait longer to 
seek care for their febrile child than those living nearby: two-fold 
increase in odds of delay if distance to care >3km (Getahun 2010) 
 

• Delay can increase risk of severe disease & death e.g. incidence of 
hospitalised malaria >2x as travel time to the nearest primary care 
facility increased from 10 mins to 2 hours in Kenya (O’Meara 2009) 
 

• 2002 Malaria Indicator Survey of Papua New Guinea, the prevalence 
of infection was significantly lower in communities living within closer 
reach of a health facility (22·4% vs. 35·6%) 

      (Mueller 2005) 
 



Public sector healthcare: barriers to effectiveness 
• Staffing: 34 facilities surveyed, 10 closed 
due to staffing: Kenya (Chuma 2010) 
 

•Diagnostics: 25-100% facilities had 
diagnostic capacity but routine use of 
testing is limited (median: 35%) 
 

• Stockouts: Availability of essential 
medicines in the public sector: 29·4% 
33%-90% facilities had at least 1 form of 
ACT in stock (20% had no ACT stock) 
 

•Prescribing:  Over-prescription of 
antimalarials (47%  - 95% of NMFI): often 
with non-recommended antimalarials, 
although 6-63.7% untested or test 
negative receive first line ACTs 
 

(Zurovac, O’Connell 2011, Nyandigisi 
2011, Nankabirwa 2009, Bastiaens 2010) 
 





Sources of healthcare 

• Public sector 

– Health centres 

– Health posts 

– Community health workers 

 

• Private informal sector  

– Small drug shops 

– Local general stores/kiosks 

– Itinerant drug sellers 

 

• “Tertiary” level 

– Hospitals or higher level clinics  

– In patient facilities 

PIC FROM AZRA 



World Malaria Report 2011 



 

• Education and training: often illiterate and untrained  

– Somalia: 53% of private sector facilities surveyed still prescribed 
chloroquine as a first-line treatment (Noor 2009) 

 

• Poor quality case management: drugs are prescribed, often incorrectly, 
or over prescribed presumptively on the basis of fever  

 

• Poor quality drugs: poor availability of ACT  

– DRC - 42% traders maintained stocks of artemisinin monotherapy 
 

• Lack of regulation and expense:  

– ACTs are 4 – 22 times more expensive than the most commonly 
dispensed antimalarial (non ACT) 

 

• Perverse incentives: if diagnostics are used to confirm the diagnosis, 
sellers lose their profit  

(O’Connell 2011, Littrell 2011, AMFm 2012) 
 

Barriers to effectiveness: Private informal sector 









Public Sector: improving quality of care 

• The widely accepted belief is that improving case management does 
impact on clinical outcomes and levels of disease: very limited evidence 
 

• Stockouts:  

– World Bank impact evaluation study in Zambia (2010): estimated 
that scaling up a well-designed supply chain could reduce child 
malaria deaths by 37%.  

– SMS potential for stock keeping (Barrington 2011, Asiimwe 2010) 

– Alba (2010): introduction of subsidised AL in health facilities was 
associated with a decrease in the level of stockouts (drug present > 
80%) and an increase in the levels of treatment seeking amongst 
adults 

 

• Training:  

– Systematic reviews of public sector training interventions: not to 
have much impact and practice deteriorates within a period of 12 
months (Smith 2009, Zurovac, Wasunna 2010, Skarbinski 2009) 



• Universal rational case management : 2010 WHO guidelines on the 
treatment of malaria state that whenever possible 'prompt 
parasitological confirmation by microscopy or alternatively by rapid 
diagnostic test (RDTs) is recommended in all patients suspected of 
malaria before treatment is started'.  
 

• Withholding antimalarials  in test negative does not result in increased 
malaria-related deaths or severe morbidity, even in U5s (Mtove 2011, 
D’Acremont 2010) 
 

• Management of test-negative cases improved: substantial decreases in 
antimalarial prescription and increases in prescription of antibiotics 
(Bastiaens 2011, Ansah 2010) 
 

• The cost implication of adding RDTs has been of concern although 
several studies show little difference compared to clinical diagnosis 
(Msellem 2009, Mosha 2010, Batwala 2011)  
 

• BUT - Testing levels remain low despite stock and guidelines. 
 

• Cambodia shows promise of what is potentially achievable 

 

Public Sector: improving quality of care 





Improving access to healthcare: CHWs 

• Potential role for CHWs has been particularly highlighted by the work of 
Gomes (2009): pre-referral rectal artesunate for severe malaria. 

– Benefit limited  those who had a delay of greater than 6 hours in 
seeking care (risk ratio: 0.49, 95% confidence interval 0.32 to 0.77) 
 

• CHWs can administer RDT-led care  e.g. Zambia - four fold reduction in 
treatment with ACTs (27.5% vs. 99.1%), and no presumptive malaria 
treatment in the intervention group (Yeboah-Antwi 2010) 

• Increased treatment seeking  (Yeboah Antwi 2010, Elmardi 2009) 

• No progression to severe disease (Lemma 2010, Mubi 2011) 

• Upto 96% adherence to test results (Mubi 2011) 
 

• Reduction: malaria incidence and parasite prevalence - ?causal? (Lemma 
2010, Tine 2011) 
 

• Cost effectiveness: cost per case diagnosed and correctly treated was less 
by CHW rather than facility-level management (Chanda 2011) 

 

 

 



• Accredited drug dispensing outlets (ADDO) in Tanzania: to improve 
access to quality treatment in the private sector (Alba 2010) 
– Between 2004 and 2008 access to malaria treatment greatly 

improved and was associated with a reduction in unregulated drug 
shops (68% to 9%) 
 

• Affordable Medicines Facility for malaria  - to address the price barrier 
by drastically reducing the price of ACT.  
– Pilot study in Tanzania: a subsidy applied at the top of a private 

sector supply chain can significantly increase usage of ACTs and 
reduce their retail price (Sabot 2009) 

 

• Independent evaluation of AMFm (Phase one) 
– dramatic increases in quality assured ACT availability and 

affordability in almost all pilot sites (except Niger and Madagascar)  
–  reductions in availability of artemisinin monotherapy  
– diagnostics stock remained low  
 

• Worry re: urban-rural equity (Smith 2011) and sustainability/training 
 

 

Private Sector: improving quality of care 











Why is the equity perspective important?  

Healthy child 

 Mild illness  

Severe illness 

Death 

 More likely to be exposed to disease 

 Less likely to receive preventive interventions 

 More likely to acquire disease 

 Lower resistance to disease 

 Lower access to health facilities 

 Less likely to be managed appropriately in 
health facilities 

 Less likely to get life-saving drugs 

 Lower access to secondary and tertiary care 

Victora et al Lancet 2003 



Inequities in seeking care: any illness in last 2 wks  
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Equity: 
Poorest/least poor ratio 

All-cause care-seeking* - 0.72 

Reaching the poorest: 
36% of those who were sick  

sought & obtained care 

* P<0.05 



Inequities in antimalarials for fever 
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31% received antimalarials 

* P<0.05 



Discussion & Future work 

• The health system can exert an important effect on the potential 
impact of an ACT treatment programme.   
 

• Key to reducing malaria mortality is to ensure diagnosis-led, first-
line treatment in a timely fashion, before infections progress to 
severity. 
 

• The relationship between improving delivery through health 
systems and the resulting impact on health outcomes of 
infectious diseases is not straightforward. 
 

• Traditional approaches to strengthening the health system such 
as staff training have had a less sustained impact than hoped 
 

• Novel strategies e.g. the use of mobile phones to ease stockouts, 
task-shifting to community health workers, and inclusion of the 
informal sector appear more promising.  
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