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EXECUTIVE SUMMARY 
 

Community health workers (CHWs) are increasingly shown to have the potential to improve the health status 

of the population, in particular that of the more disadvantaged or those living in hard to reach areas.  Their 

involvement in mother and child programmes, HIV/AIDs and TB programmes as well as chronic diseases and 

palliative care has been documented across many countries.  Many studies have documented impressive 

impacts due to better prevention through health education, to significantly higher case-finding than in standard 

care, better support for treatment adherence and increased control or cure rate, to better support for palliative 

care allowing patients to remain with their families at the end of their lives.  However, in many low income 

countries the CHW platform has been very patchy with inadequate training, inadequate support and 

supervision, uncertain funding and low morale amongst CHWs.  This weak system then leads to 

underperformance and disappointing results. 

In South Africa in 2012 the government launched the PHC re-engineering approach which placed the WBOTs 

system (Ward-based outreach teams) firmly in the continuum of PHC services with strong linkages with PHC 

facilities and district hospitals to improve access, detection and support in the community.  The roll-out of 

WBOTs has been uneven and this platform is generally under-resourced.  A new study on WBOTs in 2 provinces, 

with more developed WBOTs system, showed that expenditure on WBOTs represented under 4% of their 

respective PHC expenditures.   

The purpose of this investment case commissioned by the National Department of Health is to assess the return 

on investment of a strong CHW platform in South Africa.  This version 3 updates the version 2 by modelling the 

impact of a CHW monthly stipend increased to R3,500 on cost and cost-effectiveness of the platform. 

This report reflects the potential of a high performing CHW platform based on findings from South African or 

international literature.  The first part focusses on the impact of CHWs on the health sector.  It follows a life 

course model   and focusses on mother and child health, HIV/AIDs, TB, Hypertension, Diabetes and Palliative 

care.  It estimates deaths averted, DALYs averted, cost per additional DALY averted and whether the 

intervention is cost-effective or even cost-saving.  

The second part of the report focusses on the benefits for the economy and society of the stronger CHW 

platform.  It first looks at the multiplier effect of the CHW platform on increased employment, and at the impact 

on the economy of employing mainly poor women.  It then estimates the productivity impact of improved 

health status of the population through CHWs interventions. 

Finally the report presents the costing of an adequately resourced and supported CHW platform.  It first 

presents absolute yearly costs, then the additional costs of this platform since some aspects of this platform 

already exist and are paid for.   

 

Methodology 

We compare a standard situation without CHWs to a scenario with a well performing CHW platform with 

suggested staffing norms for CHWs.  We present year 1 as the first year of the fully functional CHW platform 

where improved case finding and adherence or cure rates apply.  The time horizon is 10 years during which 
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these improved rates apply.  The rates are extracted from the literature and we have used a conservative 

approach in the choice of rates. Cost effectiveness is assessed using the WHO thresholds whereby an 

intervention is considered cost-effective if the cost per DALY averted is equal or inferior to three times the GDP 

per capita, and highly cost-effective if the cost per DALY averted is equal or inferior to the GDP per capita.  

Interventions are classified as cost-saving if the cost per DALY averted is negative. 

The number of home visits per type of condition required for the non-insured population of South-Africa is 

calculated based on the demographic structure of the population and the burden of disease.  Time available 

for home visits is calculated after quantifying time on other activities.  New staffing norms (number of 

households per CHW per year), based on 6 hours a day 5 days a week, are suggested for urban areas, then 

weighted for rural and deep-rural areas.  The resulting number of CHWs and team leaders required form the 

base of the costing of the platform.  The costing of the platform reflects total costs, and includes annualised 

cost of training and equipment as well as stipends for CHWs, salaries of team leaders and overheads.  This 

platform is currently partially paid for, additional costs are also presented.  The share of time CHWs spend per 

condition (MCHW, AIDS, TB…) is calculated from the distribution of home visits as explained above. 

In the section on benefits for the economy and society, two methods, one of them from the IMF, are used to 

estimate the multiplier effect of additional employment compared to the current situation, both arriving at the 

same value.  Calculations are adapted to the South African context: middle income economy with low growth 

rate and where an added injection of funds will be spent by mainly poor women with the implication that this 

injection will be spent in the economy and not saved.  The added benefits of that injection mainly aimed at 

women and hence more likely to benefit the health status and education of children, are also presented.  

Additions to the GDP by people whose death was averted is calculated by applying the GDP per capita to each 

life year saved.   

All prices are expressed in 2017 Rands.  Throughout the study a discount rate of 3% is used for DALYs and for 

costs. 

 

Results  

 

Benefits for the health sector 

Mother and child: 

It is assumed, conservatively, that a well-functioning CHW platform would Increase the coverage of a selection 

of interventions by 10%.  This would translate into 34,800 additional lives saved over 10 years and over 1 million 

DALYs would be averted. Improvements to feeding practices would have the biggest impact. The case detection 

and referral that CHWs could provide for pneumonia and diarrhoea would save more than 900 lives and 

account for 28% of the deaths prevented. Preventive care (support for improved hygiene and sanitation 

practices) accounts for 14% of lives saved. Promotion of vaccines accounts for 11% of the lives saved and 

promotion of quality antenatal care for an additional 9%.  If CHWs spend 19% of their time on MCH, the cost 

per DALY averted would stand at R18,103, a highly cost-effective intervention when the GDP per capita stands 

at R78,254. 
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HIV/AIDS: 

Over 10 years the cumulative number of deaths averted through CHWs’ interventions stood at 96,923.  

Cumulatively 343,743 new infections were avoided. The number of resistant cases avoided, through better 

case finding and higher adherence, amounted to 503,807 over 10 years.  Over 10 years, 1 million DALYs were 

averted.  The cumulative savings of 50% of patients being managed in adherence clubs compared to standard 

management would be R18.3 billion.  The resistant cases averted would translate into a saving of R20.5 billion.  

The cumulative cost of CHWs spending 27% of their time on HIV/AIDS and the existing facility-based lay 

counsellors spending 80% of their time on HIV/AIDS would stand at R15 billion over 10 years.  Combining 

savings and additional costs, the CHW and Lay counsellors intervention for HIV/AIDs would translate into a 

cumulative saving of R21 billion over 10 years.  The cost per DALY averted would amount to R-19,999.  This 

negative number shows a saving per DALY averted.  The intervention of CHWs through higher case-finding, 

higher retention, lower transmission, lower resistance and cheaper treatment management than standard care 

leads to the intervention being not only highly cost-effective but also cost-saving.    

TB: 

Increasing the case finding rate and TB cure rate by a conservative 10% each would translate into 33,064 

multiple drug resistant (MDR) cases averted, 16.4% fewer deaths in the scenario with CHWs compared to 

standard care, or 60,642 additional deaths averted over 10 years, and over 1 million DALYs averted.  DOTs 

system with CHWs are cost saving compared to clinic-based DOTs.  Combining first treatment savings, with the 

savings due to averted MDRs, with the cost of the CHW platform if CHWs spend 8% of their time on TB, would 

translate into annual saving of 10% on the TB budget.  The cost per DALY averted would stand at R-2,121, a 

negative value indicating costs saving.  The TB intervention is not only highly cost-effective by WHO criteria, it 

is also cost-saving.   

Chronic Diseases 

Hypertension: 

Hypertension is a major risk factor for the development of cardiovascular disease, which is the leading cause 

of NCD-related mortality.  It is associated with numerous co-morbidities.  Increasing case-finding/treatment 

coverage by 10% and performing two annual home visits for uncontrolled patients would avert 14,266 DALYs 

over 10 years.  In addition, the annual decreased risk of death amongst hypertensives on treatment would 

translate into 6,588 fewer deaths.  If CHWs spend 10% of their time on hypertensives, the cost per DALY averted 

would amount to R105,051.  At a cost higher the GDP per capita (R78,254) but lower than 3 times the GDP per 

capita, this intervention is cost-effective by WHO thresholds. 

Diabetes 

We assumed conservatively, based on the literature review, that the diagnosis rate will increase by 7% due to 

systematic screening by CHWs and that the rate of controlled diabetes increases by 7%.    Controlled diabetes 

is associated with a reduced risk of hospitalisation and adds 6.9 years to life expectancy compared to 

uncontrolled diabetes.  Over 10 years 1,195,112 DALYs would be averted with the increased number of 

controlled patients in the CHW scenario. R5.7 billion will be saved in hospitalisations averted.  With CHWs 

spending 10% of their time on diabetics, the cost per DALY averted would amount to R6,096.  CHWs 

intervention for diabetes is a highly cost-effective intervention. 



 

9 Update CHW investment case – May 2018 

Palliative Care 

This section estimates the savings for the health system of home-based care for palliative patients as opposed 

to hospital stay for those patients who can be managed at home.  Currently 1 out of 6 beds in the Cape 

Metropole are occupied by patients requiring palliative care and 50% of patients requiring palliative care are 

hospitalized with an average stay of 2 weeks.  If 50% of those hospitalized were managed at community level 

and extrapolating to the population of the country, 88,290 hospitalisations would be avoided a year.  For the 

same 2 weeks, palliative care at home would require 1 outreach visit by a doctor, an average of 6 visits by a PN  

and  8 visits by a CHW.  The yearly cost of home management, including doctors, PNs and CHWs’ visits, would 

be R331 millions, whilst it would have been R3.7 billion if managed in hospital.  About R3.3 billion a year would 

be saved, or R29.3 billion over 10 years. 

 

Benefits for economy and society 

Multiplier effect of new cash injection in the economy 

Based on several sources, including IMF and World Bank, and based on the economic and social situation in 

South Africa, a multiplier level of 1.5 was calculated for the CHW injection.  This value represents the 

cumulative impact on GDP achieved over a series of years. For the purposes of modelling, we assume that the 

full impact is felt in the third year, with the impact at 1.2 in the first year, 1.4 in the second year, and 1.5 in the 

third year. 

With the approximately R2 billion already spent yearly on the CHW platform, an estimated 1.4 billion on 

salaries/stipend, the additional injection for salary would amount to R5.4 billion a year.  The effect of the 

multiplier for additional salaries injection will add to the economy R12 billion in year 1, an additional R1 billion 

in year 2, and an additional R544 million in year 3; thereafter the impact of the multiplier ceases.  Cumulatively 

an additional R13.6 billion would be added to the GDP. 

There is much evidence of the “significant” macroeconomic gains that result when women can realise their full 

potential in the labour market as well as being the most important poverty-reducing factor in developing 

countries. There is also widespread recognition that giving money to poor women is more likely to result in 

benefit for other members of the household, and particularly children, than giving money to poor men.  

Productivity impact of improved health status 

By averting deaths, CHWs contribute to make available an additional workforce.  Each year of life saved during 

the productive years adds the yearly value of GDP per capita to the country GDP, based on WHO methodology.   

The deaths averted during 10 years of the CHW platform would contribute cumulatively an additional R413 

billion to the GDP.  

 

Staffing norms and Costing of the platform 

The number of home visits would amount to an average of 1.7 home visits per capita per year.  CHWs will spend 

the equivalent of 3.7 days a week on home visits, the other 1.3 days equivalent being spent on other activities 

(visiting ECD institutions, health days, clinic….).  A CHW could do an average of 22 home visits a week in urban 

areas, 17 in rural areas and 14 in deep-rural areas.  With 1.7 home visits per capita per year and an average of 
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3.8 people per household, the number of households a CHW could cover is thus 150 in urban areas, 112 in rural 

areas and 92 in deep-rural areas. 96,030 CHWs would be required to cover the non-insured population of 

South-Africa and with an average of 10 CHWs per team, 9,603 dedicated team leaders. 

It is estimated that R2 billion is currently being spent on the CHW platform with an average of 60,000 CHWs 

paid directly or indirectly by the government.   

The CHW stipend in this version was modelled to R3,500 a month. 

The yearly total financial costs to train, equip, support/supervise, and pay the stipend of CHWs and salaries of 

team leaders and district CBS manager as well as general overheads, would stand at R8.8 billion.  Given the R2 

billion already in the system, this amounts to an additional injection of R6.8 billion a year.  The total cost of the 

platform would represent 17.7% of the current public sector PHC expenditure.  

If WBOTs were deployed only amongst populations of wealth quintiles 1 and 2 (the poorest of the 5 quintiles), 

the total cost would amount to R3.5 billion, an addition of R1.5 billion to the current CHWs’ budget.  However 

limiting to quintiles 1 and 2 would be difficult to operate as the limitation would have to be made on a 

geographical basis and risk excluding needy households. 

 

Discussion 

Community health platforms are in many countries patchy, under resourced and with unsecured budgets. As 

a consequence their impact has been suboptimal.   However numerous studies have shown the potential of 

highly performing CHWs interventions, showing significant numbers of deaths averted, DALYs averted and 

financial savings for the health system.   

To ensure adequate and on-going resourcing of the CHW platform, the government must satisfy itself that such 

investment is justified by the returns it brings.  Return on investment is the focus of this investment case.   

Despite a conservative approach and scope, all interventions by CHWs in the fields of mother and child health, 

HIV/AIDs, TB, Hypertension and Diabetes would lead to a decrease of just under 200,000 deaths over 10 years 

and to 4.8 million DALYs averted.  All these interventions have been shown in this study to be highly cost-

effective (MCHW, AIDS, TB, Diabetes) or cost effective (Hypertension), as per the WHO thresholds.  In the areas 

of HIV/AIDs, TB and palliative care, CHWs interventions are in fact cost-saving for the health-system.  

Combining all interventions and the cost of the platform a saving of R30 billion could be made over 10 years. 

The economy and society at large would also benefit from a strengthened platform.  The injection of the added 

salaries spent in the economy, would translate into an amount of R13.6 billion added to the country GDP over 

the first 3 years.   In addition, the better health status of the population and the deaths averted through the 

CHWs interventions, translate into an additional 5 million productive life years added to the workforce over 10 

years, or R413 billion added to the GDP. 

Some interventions have been shown to be cost saving or incur a low cost per health impact whilst others, 

although cost-effective, have a higher cost per health impact.  Focusing on cost saving interventions only would 

be in contradiction with the goal of an integrated platform and would not be desirable due to the large 

component of co-morbidities, nor feasible. Reducing the number of interventions in order to increase the 
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population covered by each CHW and thus reducing the number of CHWs would make walking to the more 

distant homes impossible. 

In order to enable the benefits from the CHW platform, additional funding must be made available to build and 

maintain this platform.  It is already partly funded by the government to the tune of approximately R2 billion a 

year.  With the new suggested staffing norms and with a monthly stipend level of R3,500, an adequately 

trained, equipped and supported platform would require an additional R6.2 billion a year.  

A highly performing CHW platform would improve health status and create savings for the country. 

 

 

BACKGROUND 
 

Community health workers (CHWs) are increasingly shown to have the potential to improve the health status 

of the population, in particular that of the more disadvantaged or those living in hard to reach areas.  Their 

involvement in mother and child programmes, HIV/AIDs and TB programmes as well as chronic diseases and 

palliative care has been documented across many countries.  Many studies have documented impressive 

impacts due to better prevention through health education, to significantly higher case-finding than in standard 

care, better support for treatment adherence and increased control or cure rate, to better support for palliative 

care allowing patients to remain with their families at the end of their lives.  These studies have often taken 

place in adequately resourced situations and have shown that CHW-based interventions can be very cost-

effective.  However the maintenance of these benefits has been patchy.  Some studies have shown 

disappointing results pointing to inadequate training, inadequate support and supervision, uncertain funding 

and low morale amongst CHWs.  Many countries suffer from an uneven community-based care system (CBS) 

which is under-resourced, leading to serious underperformance. 

In South Africa, in 2012 the government launched the PHC re-engineering approach which placed the WBOTs 

system (Ward-based outreach teams) firmly in the continuum of PHC services with strong linkages with PHC 

facilities and district hospitals to improve access, detection and support in the community.  The roll-out of 

WBOTs has been uneven and this platform is generally under-resourced.  A new study 

(http://www.mrc.ac.za/healthsystems/publications.htm) on WBOTs in 2 districts in 2 provinces, with districts 

chosen because of the more advanced state of the WBOTs system, showed that expenditure on WBOTs in both 

districts amounted to under 4% of their respective PHC expenditure.  The number of home visits per capita was 

under half what would be expected given the respective demographic structure of the population and burden 

of disease.  This under resourcing inevitably stifles the potential impact of CHWs services.  Despite 

recommendations from the NDoH for a conservative R2,500 stipend, there is currently no standardisation of 

stipends for CHWs, with stipends ranging from R1,700 a month for a 40 hours week in the Kwazulu Natal 

province, to R2,500 a month for 30 hours a week in Gauteng province, to R3,500 a month for 18 hours a week 

in the Nelson Mandela Metro in the Eastern Cape province, compounded by insecurity of employment.  This 

situation weighs heavily on the impact of CHWs. 

The NDoH requested that an investment case for CHWs be carried out to reflect the return on investment of a 

well-functioning WBOTs platform, with specific reference to:  

http://www.mrc.ac.za/healthsystems/publications.htm
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 The potential benefits from this platform 

 The cost of an adequately resourced CHW platform 

 

This report is an update on Version 2 (April 2018) of the investment case.  Version 2 integrated the 

recommendations of a new policy for CHWs which was adopted in December 2017, increasing the scope of 

practice of CHWs and opting for a single cadre, combining CHWs and Home-based carers who existed in the 

previous policy.  With the new policy came the need to reassess the existing staffing norms translating into 

increasing number of CHWs required, necessitating an update of the costing.  This report (Version 3 May  2018) 

models the impact of an increased CHW monthly stipend at R3,500 a month.   

The first part of the report focusses on the benefits of a well performing CHW platform for the health sector.  

It uses a life course model and focuses on mother and child health, HIV/AIDs, TB, Hypertension, Diabetes and 

Palliative care.  It estimates deaths averted, DALYs averted, cost per additional DALY averted and whether the 

intervention is cost-effective or even cost-saving.  

The second part of the report focusses on the benefits for the economy and society of the stronger CHW 

platform.  It first looks at the multiplier effect of increased employment on the CHW platform, and at the impact 

on the economy of employing mainly poor women.  It then estimates the productivity impact of improved 

health status of the population through CHWs interventions 

The third part of the report covers the modelling of the activities and number of home visits required for the 

South-African uninsured population, given the new scope of work of CHWs.  New staffing norms are calculated. 

The fourth part presents the costing of an adequately resourced and supported CHW platform resulting from 

the new staffing norms and the new modelled stipend.  It first presents absolute yearly costs, then the 

additional costs of this platform since some aspects of this platform already exist and are paid for. 

. 

For the purpose of this research we compared a standard situation without CHWs to a scenario with well 

performing CHW platform.  We present year 1 as the first year of the fully functional CHW platform where 

improved case finding and cure rates apply.  We then assume a maintenance over 10 years of these improved 

rates. 

For ease of checking references, and due to the long reference list, we have placed the references at the end 

of each section. 
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BENEFITS FOR THE HEALTH SECTOR 
 

Mother and Child Health 

Community Health Workers (CHWs) have provided health care to South African communities for decades, 
assuming a variety of roles and performing a number of tasks focused on health promotion and disease 
prevention. CHWs are particularly important in rural and remote populations with limited access to healthcare. 
They can play a crucial role in throughout pregnancy, the postnatal period and early childhood, saving the lives 
and improving the health of young children and their families. 
 
Mortality of children under the age of five years is one of the most important public health challenges in South 
Africa. Every year, an estimated 40,000 children die before their fifth birthday. The under-five mortality rate 
(U5MR) has declined in the last decade but it remains unacceptably high at 42 deaths per 1,000 live births, 
according to the 2016 South Africa Demographic & Health Survey. As progress has been made reducing deaths 
from HIV/AIDS and other infectious causes, half of all child deaths now take place in the neonatal period, or 
the first month of life.  The leading causes of death for children under-five include pneumonia (17%), 
complications of prematurity (12%), injuries (9%), diarrhoea (9%), and HIV/AIDS (9%).   
 
 
 
 Estimated proportionate causes of death in SA for neonates, infants and children, 2015 

 

Cause of death 0-27 
days 

1-59 
months 

0-4 
years 

HIV/AIDS 0.8 11.5 8.7 

Diarrhoeal diseases 0 11.8 8.7 

Pertussis 0 0.6 0.4 

Tetanus 0 0 0 

Measles 0 1.7 1.2 

Meningitis/encephalitis 0.1 1.7 1.3 

Malaria 0 0.1 0.1 

Acute lower respiratory infections 6 20.9 16.9 

Prematurity 35 3.9 12.2 

Birth asphyxia and birth trauma 21.4 1.9 7.1 

Sepsis and other infectious conditions of the newborn 14.5 0 3.8 

Other communicable, perinatal and nutritional conditions 11 14.7 13.8 

Congenital anomalies 9.2 8.3 8.6 

Other non-communicable diseases 0.4 11.1 8.3 

Injuries 1.5 11.6 9 

  (source: WHO for the year 2015, cause of death input to the LiST model)   
 
 

mailto:http://apps.who.int/gho/data/view.main.ghe3002015-ZAF%3Flang=en
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The potential impact of interventions supported by Community Health Workers  

In South Africa, several studies have shown the importance of community health workers to child health. To 
show the impact that CHW interventions can have on reducing child mortality, a model based analysis was 
conducted using the Lives Saved Tool (LiST). LiST was used to estimate the health impact of scaling up 
interventions that could potentially be delivered directly by CHWs at community level, or promoted by CHWs 
in homes and communities and delivered at the health centre or hospital. Interventions throughout pregnancy, 
the postnatal period, and early childhood that have been shown to reduce mortality were used in the model 
(Box 1).  
 

 

Box 1. Interventions scaled up in LiST by 10 percentage points*^ 
 ANC 4+ (including  syphilis, hypertension, diabetes,  pre-eclampsia detection and case management) 

 Micronutrient supplementation in pregnancy 

 Exclusive breastfeeding (0-6 months) 

 Extended breastfeeding (6-23 months) 

 Complementary feeding 

 Clean postnatal practices 

 Improved sanitation 

 Handwashing with soap 

 Vaccines: pentavalent, pneumococcal, rotavirus, measles 

 ORS for diarrhoea (used data on ORS for this input, not RHF) 

 Zinc for diarrhoea 

 Antibiotics for pneumonia (used data on care-seeking as a proxy) 

*Coverage of skilled birth attendance and health facility delivery were already over 95% according to 
SADHS 2016 so these interventions and their components were left unchanged, but presumably good 
CHW support could help families advocate for better care during delivery and coverage of quality 
newborn care could increase.   
^ Interventions were scaled up by 10 percentage points from 2017 values in the first year of the CHW 
program (i.e. 2018), and extrapolated at that coverage level through 2027. Additional inputs to the CHW 
platform that may facilitate a further increase in coverage would result in more deaths averted.  
 

 
The modelled LiST results showed that with an increase in coverage of key interventions by only 10 percentage 
points, an average of 3,500 under-five deaths would be prevented each year. Cumulatively between 2017 and 
2027, over 34,800 lives would be saved.  
 
Improvements to feeding practices including early, exclusive and extended breastfeeding as well as 
complementary feeding would have the biggest impact (Table 2). The case detection and referral that CHWs 
could provide for pneumonia and diarrhoea would save more than 900 lives and account for 28% of the deaths 
prevented. Preventive care, mainly support for improved hygiene and sanitation practices accounts for 14% of 
lives saved. Promotion of vaccines accounts for 11% of the lives saved and promotion of quality antenatal care 
accounts for an additional 9%.  
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 Additional deaths prevented with a 10 percentage point increase from 2016 coverage levels 

Intervention 
Number of deaths prevented in the 

first year of CHW scale up 
% deaths 

prevented 

 
Pregnancy   
Micronutrient supplementation, syphilis detection 
and treatment 294 9% 

 
Breastfeeding    
Early, exclusive and extended breastfeeding, 
complementary feeding) 1270 38% 

 
Preventive   
Improved hygiene (Clean postnatal practices, 
handwashing with soap, improved sanitation) 453 14% 

 
Vaccines   

Pentavalent, pneumococcal, rotavirus, measles 357 11% 

 
Curative   

Case management of pneumonia 537 16% 

ORS and zinc for diarrhoea 407 12% 

Total 3,314 100% 

 
With a life expectancy of 64 years and a discount rate of 3%, each death averted would translate into 28.6 

DALYs averted.  For the annual 3,314 deaths averted, the number of DALYs averted would stand at 94,741.   

Cumulatively over 10 years just under 1 million DALYs would be averted.  

Cost per DALY averted 

If the CHWs spend 19% of their time on mother and child health (Table 15), the cost of the MCH CHW platform 

would amount to R1.7 billion.  The cost per DALY averted would stand at R18,013.  The WHO’s thresholds for 

cost-effectiveness categorise as cost-effective an intervention whose cost per DALY averted is equal or inferior 

to three times the GDP per capita and as highly effective when the cost per DALY averted is equal or inferior to 

the GDP per capita. For a GDP cost per capita of R78,254 for this intervention the cost per DALY averted is 23% 

of the GDP per capita and is classified as highly cost-effective. 

 

 Share of CHW time 19% 

Deaths averted:  34,800 over 10 years 

DALYs averted:  1 million 

Cost/DALY averted: R18,013 
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HIV-AIDS 

State of HIV/AIDS in South Africa 

South Africa contains the world’s largest HIV epidemic, with an estimated 7.02 million people 

living with HIV in 2016, corresponding to a 12.7% national prevalence; this proportion rises to 

19.1% amongst those aged 15- 49. The burden of HIV varies across gender and age, with peak HIV 

prevalence for females in the 35-39 bracket, while men aged 35-39 and 40-44 experience the 

highest burden of HIV. Across all age groups, with the exception of those aged 60 and older, HIV 

prevalence is higher amongst females.  Adolescent girls and young women are the most affected, 

with a 5.4% vs. 2.1% prevalence among their male peers, while the HIV prevalence among female 

15-19 year olds is 16.8% vs. 4.4% among 20-24 year olds). With the increase in average life 

expectancy due to the advent of improved antiretroviral therapy (ART), HIV prevalence is rising. 

The average life expectancy in South Africa has risen from 58.3 years in 2011 to 62.4 years in 

2015.(SANAC, 2017)  

Approximately 270,000 people were newly infected in 2016, a decline from 2012 with a reported 

incidence of 360 000. HIV incidence, as is the case with prevalence, is considerably higher among 

females than among males. The number of new HIV infections among infants has also experienced 

a considerable decline from 70 000 in 2004 to less than 6 000 in 2015; with the reported 

transmission rate declining to 1.5% by 2016.  

In 2016, 150 375 people died of AIDS-related causes, representing 27.9% of all deaths in the 

country. This represents a decline from 33% in 2011/12. These declines in AIDS mortality are 

largely attributed to the massive scale-up of antiretroviral therapy. 

South Africa, in the latest strategic plan, has committed, by  2022 to “reduce the number of new 

HIV infections to under 100 000; eliminate new HIV infections among children; reduce TB incidence 

by 30% (from 834/100 000 to no more than 584/100 000); reduce the incidence of T.pallidum and 

N gonorrhoeae by 90%; and virtually eliminate congenital syphilis by reducing incidence to 50 or 

fewer cases per 100 000 live births; and maintain national coverage of HPV vaccination above 90% 

for grade 4 girls”.(SANAC, 2017) 

Antenatal Care (ANC)  

According to the latest District Health Barometer(Massyn N, 2016), the early booking rate in South 

Africa was 61.2%.  The national average for early ANC has been steadily increasing since 2006/07, 

with the current rate having almost doubled, reflecting an annual increase of more than 10%. The 

gap between the socio-economic classes (SEQs) has steadily decreased, with all SEQs experiencing 

an upward trend.  

The 2014/15 national target for ANC client initiated on ART was 93%, with South Africa achieving 

93% nationally in 2015/16. In 2015/16, there were no clear socio-economic differentials in the 

uptake of ANC ART.   

In 2015/16, the national PCR birth testing coverage rate was 68.7%.  The national intrauterine 

transmission rate was estimated at 1.1%, while the positivity rate for the 1st PCR test around 6 

weeks was 1.5% for 2014/15. 
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Condom distribution 

In 2015/16 839,874751 male condoms were distributed in South Africa, compared with 

712 387 234 in 2014/15. This translates to 44.4 condoms per male aged 15 years and older.  The 

country is now aiming to distribute 1 billion condoms in 2016 (Department of Health, 2016), with 

Conditional Grant (CG) spending on condoms having tripled over the past three years. 

Male condom distribution coverage has increased across all SEQs over the last 10 years, however 

SEQ1 demonstrated the highest male condom coverage at 61.6 condoms per male, while SEQ3 

dropped from the highest male condom distribution coverage to the lowest coverage at 38.5 

condoms per male. Male condom distribution for SEQs 4 and 5 were equal at 43.1 condoms per 

male aged 15 years and older. 

According to the latest Demographic and Health Survey 17% of men and 5% of women age 15-49 
years reported having two or more sexual partners in the past 12 months. Inadequate condom 
use was reported during high-risk sex, reflecting 58% of women and 65% of men who had multiple 
partners in the past year who report that they used a condom during their last sexual intercourse.  
 

Testing 

The South African average for HIV testing coverage has been increasing steadily, from 26.1% in 

2013/14 to 34.5% in 2015/16. HIV testing coverage increased in the higher socio-economic 

quintiles (SEQ3–SEQ 5) between 2014/15 and 2015/16 (Figure 10). Although a downward trend 

was observed in the two lowest SEQs, coverage was still highest in SEQ1 (38.3%) and SEQ2 

(36.7%).  HCT accounted for 7% of the total CG over the three years, with total CG-related HCT 

spending increasing by 35%. 

TB and HIV 

Approximately 70% of patients with TB in South Africa are co-infected with HIV. The percentage 

of TB patients with known HIV status increased to 94.8% in 2015; this rate has more than doubled 

since the 2008 rate of 43.3%. There was no variation among the socio-economic quintiles. 

The rate of TB/HIV co-infected clients on ART was 84.5 in 2015. ART initiation for TB infected 

patients results in significant improvements in health related quality of life and survival and serves 

as an indication for the quality of service integration. SEQ1 demonstrated the highest rates 89.3%, 

while SEQs 2, 3 and 4 all had the same rate (86.5%). 

Antiretroviral Therapy) 

An analysis of the cost of antiretroviral therapy in South Africa highlighted that cost savings from 

the introduction of new regimens can be expected due to the lower drug costs of DTG/TAF-

containing regimens compared with current first-line drugs. ((Venter et al., 2016) 

The cost of current first-line therapy was estimated at USD110/patient/year. The study estimated 

an initial 20% saving (a conservative estimate provided by manufacturers for DTG/TAF cost saving 

over the current regimen of EFV/TDF/FTC) and a 50% saving once volumes are met (as estimated 

by the Clinton Health Access Initiative (CHAI), USA).  

Limiting transition of patients from first- to second-line therapy is essential to due to the 

significant rise in second-line therapy costs of USD350.  
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CHW interventions and impact related to HIV 

Task shifting to trained community health workers (CHWs) has been recognized as a potential 

strategy by the World Health Organization to overcome staff shortages. Community health 

workers perform a wide range of HIV-related tasks, which include patient support such as 

counselling and patient education, home-based care and health service support such as screening, 

testing referral, drug refills and palliative support.(Mwai et al., 2013)  

The systematic review (Mwai et al., 2013) of CHW interventions around HIV related care reported 

the following findings: 

Nine studies demonstrated the role that CHWs play in providing HIV and general health education, 

including educating communities on symptoms and treatment of opportunistic infections in South 

Africa and Kenya; infection control, drug administration and reaction in Kenya and Uganda.  CHWs 

also trained HIV-positive individuals on ART readiness and on the advantages and side-effects of 

ART in South Africa, Zambia and Mozambique. 

Salam and colleagues (Salam et al., 2014) reviewed 39 community-based interventions (CBIs) 

targeting HIV knowledge, attitudes and transmission, and demonstrated that CBIs increase HIV 

awareness and risk reduction in addition to improving knowledge, attitudes, and practice 

outcomes. CBIs were found to increase knowledge scores for HIV (SMD: 0.66, 95% CI: 0.25, 1.07), 

increase protected sexual encounters (RR: 1.19, 95% CI: 1.13, 1.25), and condom use (SMD: 0.96, 

95% CI: 0.03, 1.58), while reducing the frequency of sexual intercourse (RR: 0.76, 95% CI: 0.61, 

0.96). 

CHWs performed a variety of behaviour change counselling, including pre- and post-test and ART 

disclosure and adherence counselling in Kenya, South Africa, Malawi, Uganda, Lesotho and 

Zambia  

The first study conducted in South Africa (Wouters et al., 2009) demonstrated that the support of 

a CHW significantly increased a patient’s likelihood of disclosure, both at baseline (0.09, p < 0.001) 

and at 6 months later (0.16, p < 0.001) 

Community support also emerged as an important predictor of treatment success, with patients 

having access to a treatment buddy reporting significantly better treatment outcomes 

(β = 0.17, P < 0.001). Furthermore, treatment response was significantly higher 

(β = 0.11, P < 0.01) among patients assigned to a CHW, and participation in a support group also 

had a significant positive effect (β = 0.13, P < 0.05) on virological and immunological measures. In 

addition CD4 cell count was significantly higher among patients who had high levels of community 

support.  

Community-based support initiatives continued to show a significant correlation with the one-
year treatment outcomes. Patients with a treatment buddy had a greater chance 
(β = 0.17, P < 0.001) of treatment success than patients who lacked such support, while access 
to a CHW significantly increased a patient's chance of treatment success by 0.16 standard 
deviations (P < 0.01). Participating in a support group also had a positive effect on the treatment 
outcome, with patients significantly more likely (β = 0.12, P < 0.001) to have an undetectable 
viral load and a CD4 cell count above 200 cells/μL than were patients who did not participate in 
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a support group. By 24 months, support of a treatment buddy (β = 0.18, P < 0.001) significantly 
increased a patient's chance of treatment success. In addition, having a CHW (β = 0.11, P < 0.05) 
significantly influenced the virological and immunological outcomes, with patients with a CHW 
significantly more likely to be a treatment success after 24 months than were patients without 
such support. 

A second study in South Africa (Igumbor et al., 2011) noted better disclosure among patients with 

CHW support compared to patients who did not receive support (58% vs. 42%; p=0.005).   

Condom Distribution and Family planning: 

A meta-analysis of the impact of community-based condom distribution found eight studies 

demonstrating increased condom use and reductions in HIV and STIs among female sex workers 

(FSWs) (Kerrigan et al., 2015). Other studies have demonstrated that peer education and outreach 

was also associated with increased consistent condom use among both male and female sex 

workers, a high risk group. (Feldblum et al., 2005, Geibel et al., 2012, Kegeles et al., 1996) 

A meta-analysis of the promotion of female and male condoms found a reduction in HIV and STI 

incidence at three months. The analyses further demonstrated that interventions that promote 

the use of female and male condoms increase consistent use, compared to promotion of male 

condoms alone.(Wariki et al., 2012) 

Johnson et al (2012) fitted dynamic mathematical models to age-specific HIV prevalence data 

from national antenatal and household surveys, and found that adult HIV incidence has declined 

significantly since the 2000. The models suggested that most of this decline can be attributed to 

increased condom usage, while some is also attributable to the impact of ART on the 

infectiousness of individuals with advanced HIV. The assumed increases in condom usage align 

with the timing of increases in the distribution of male condoms in the South African public health 

sector and behaviour change interventions, while scale-up of ART coverage had not yet reached 

its full potential. 

Both models suggest that HIV incidence in 15–49 year olds declined significantly between 2000 
and start 2008 by 27-31%. The percentage reduction in HIV incidence attributed to condom use 
was as high as 37%.  
 
A study in Zambia (Chin-Quee et al., 2013) to measure the impact of community-based provision 
of injectables for birth control demonstrated high scores on measures of safety, feasibility, and 
acceptability. Couple-years of protection (CYP, protection from pregnancy for 1 year) was 
provided to 51 condom clients, 391 pill clients, and 2,206 DMPA clients. 85% of new clients chose 
injectable DMPA, while 13% chose pills and 2% chose condoms. Continuation rates were also high, 
at 63% after 1 year as compared with 47% for pill users. Incremental costs per couple-year were 
US$21.24 if 50% of users continue with CHW-provided DMPA 
 

Testing 

In Malawi a study to demonstrate the uptake of services by CHWs showed that 98% of patients 
offered pre-test counseling underwent HIV testing and 29% were found to be HIV-positive, 
corresponding to a 37% detection rate. CHWs trained as lay counselors in 12 of the 14 VCT sites 
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conducted 41% of all HIV testing done in the district during the 2-year study period. (Zachariah 
et al., 2006) 
 
In Zambia (Sanjana et al., 2009)  a review of counselling and testing record books demonstrated 
that lay counsellors provided up to 70% of counselling and testing services at health facilities. 
The data review revealed lower error rates for lay counsellors than for health care workers, in 
completing the counselling and testing registers. 

Recent Medecins Sans Frontiers (MSF) evidence from Kwazulu-Natal province in South Africa, 

shows that reductions in the number of lay counsellors has negatively impacted the number of 

HIV tests performed. (Frontieres, 2016).  It showed a 25% decline in testing following the first 

withdrawal of community counselors and a further 13% reduction following second withdrawal.  

This translated into a decline in the number of patients initiated on ART, declining from 842 

patients in the first three months of 2015 to 504 patients in the same period in 2016. 

The success of the South African testing campaign, where 18 million people have been tested for 

HIV since 2009, was largely thanks to the deployment of lay counselors. 

There is strong evidence that community-based approaches improve uptake of HIV counseling 
and Testing (HCT). Menzies and colleagues (Menzies et al., 2009) conducted a retrospective 
cohort study of 84,323 individuals who received HCT at one of four Ugandan HCT programmes 
between June 2003 and September 2005: stand-alone HCT; hospital-based HCT; household-
member HCT; and door-to door HCT [13]. The study reported low per client costs for all testing 
strategies. While hospital-based HCT most readily identified HIV-infected individuals eligible for 
treatment, home-based strategies more efficiently reached populations with low rates of prior 
testing and HIV-infected people with higher CD4 cell counts. 
 
A meta-analysis of community-based HCT approaches from 2013 including: (a) door-to-door 
testing, (b) mobile testing for the general population, (c) index testing, (d) mobile testing for men 
who have sex with men, (e) mobile testing for people who inject drugs, (f) mobile testing for 
female sex workers, (g) mobile testing for adolescents, (h) self-testing, (i) workplace HCT, (j) 
church-based HCT, and (k) school-based HCT found that community-based HCT achieved high 
rates of HCT uptake, reaches people with high CD4 counts, and links people to care (Suthar et al., 
2013). 
 
Evidence further demonstrates that door-to-door testing, or systematically offering HCT to homes 
in a catchment area, is effective at increasing uptake of HCT, reducing high risk behaviours and 
decreasing stigma (Nuwaha et al., 2012). Another systematic review and meta-analysis of home-
based testing (HBT) in sub-Saharan Africa concluded that home testing increases awareness of 
HIV status in previously undiagnosed people, with more than 75% of the studies in the review 
reporting 70% uptake (Sabapathy K, 2012). Among studies reviewed, HIV prevalence ranged from 
2.9% to 36.5%, and new HIV diagnosis following HBT ranged from 40% to 79% of those testing 
positive.  
In South Africa, a cluster RCT found that door-to-door HCT increased uptake of couple counselling 
and testing and reduced risky sexual behaviour (Doherty et al., 2013). Home-based testing also 
appears to be acceptable in South Africa (Naik et al., 2012). 
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A study to demonstrate the cost effectiveness of home based testing in South Africa (Tabana et 
al., 2015), found that based on an effectiveness of 37% in home based testing compared to 16%, 
home based testing costs US$29 compared to US$38 per person for clinic HCT. The incremental 
cost effectiveness per client tested using HBHCT was $19. HIV testing uptake increased by 37% 
(from 32% to 69%) in the home based testing group and 16% (from 31% to 47%) in the control 
arm (prevalence ratio 1.54, 95% confidence interval 1.32 to 1.81)  
 
To assess the ability of HBT to link individuals to HIV care and treatment, Van Rooyen et al. (van 
Rooyen et al., 2013) piloted home-based HCT with point-of-care (POC) CD4 count testing and 
follow-up lay counsellor visits. The study found that an integrated intervention resulted in a 91% 
uptake of HIV testing. 30% of those tested were HIV positive, of which 36% were new diagnoses. 
The authors conclude that POC CD4 testing and lay counsellor follow-up achieved almost universal 
linkage to HIV care and ART initiation in line with South African guidelines. 
 
The new CHW policy now includes HIV testing in the scope of work of CHWs 
 

Improve early antenatal care bookings 

Specific interventions identified in the HIV/TB investment case (Department of Health, 2016) to 

improve the rates of early ANC bookings include routine pregnancy screening of all adolescent 

girls and women as well as community-based pregnancy screening by community health care 

workers. Anecdotal evidence shows the effectiveness of both community-based pregnancy 

testing and facility-based pregnancy testing on the impact of PMTCT. According to Wabiri 

(Citation: Wabiri N, 2013), 46% of pregnancies in South Africa are unplanned. Many of these 

women are unaware that they are pregnant, and there are thus missed opportunities for PMTCT 

interventions.  

In addition, Andersen et al (Andersen et al., 2013), Languza et al (Languza et al., 2011) make the 

case for community pregnancy screening and improved outcomes with respect to early antenatal 

care bookings. There are currently a number of pilot projects being implemented in KwaZulu-

Natal indicating that community-based pregnancy testing and facility-based pregnancy testing for 

women are identifying a large number of unintended pregnancies and linking them to the 

appropriate services. 

Lilian et al(Lilian et al., 2013) found that six week testing delayed antiretroviral therapy initiation 

beyond the time of early HIV-related infant mortality and missed one-fifth of perinatally HIV-

infected infants. Earlier diagnosis and improved retention in care are essential to reduce infant 

mortality and accurately measure elimination of mother-to-child transmission. 

Retention support  

ART adherence support by CHWs, either during home visits or through mobile phone reminders, 
was found to be an essential strategy to improve patient adherence and retention in care. 

The 2011 HPTN 052 trial (Cohen et al., 2011) demonstrated that transmission risk was lowered 
by 96% among virally suppressed patients. A mathematical model.(Wilson et al., 2008) to 
estimate the cumulative risk of HIV transmission from effectively treated HIV-infected patients,  
assuming 100 sexual encounters per year, demonstrated a  cumulative probability of 
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transmission to the serodiscordant partner a year of 0.0022 (uncertainty bounds 0·0008–0·0058) 
for female-to-male transmission, 0.0043 (0·0016–0·0115) for male-to-female transmission, and 
0.043 (0·0159–0·1097) for male-to-male transmission.  

A cohort study of study of HIV-uninfected individuals at baseline found that after holding other 
key HIV risk factors constant, individual HIV acquisition risk declined significantly with increasing 
ART coverage. An HIV-uninfected individual living in a community with high ART coverage (30 to 
40% of all HIV-infected individuals on ART) was 38% less likely to acquire HIV than someone 
living in a community where ART coverage was low (<10% of all HIV-infected individuals on 
ART).(Tanser et al., 2013) 

In one South African study (Igumbor et al., 2011), patients with CHW adherence support were 
more consistent in picking up their medication, attaining a treatment pick-up rate of 95% 
compared to those without CHW adherence support (67%; p=0.021). Although treatment pick 
up may not necessarily result in treatment uptake, the study showed those receiving CHW 
support were associated with better outcomes in terms of virological suppression, suggesting 
that treatment pick up was a valid proxy indicator of adherence in this study. The median time 
in which patients with CHW support maintained a suppressed VL was 235 days vs. 199 days. The 
hazard ratio for having suppressed VL with a CHW was 0.64.  

In Zambia (Torpey KE, 2008), a study of the effectiveness of adherence support workers (ASWs) 
in adherence counselling, treatment retention, while HRH shortages at health facilities 
demonstrated a marked shift of workload without compromising the quality of counselling. The 
loss to follow-up rates of new clients declined from 15% to 0% after the deployment of ASWs. 

The AIDS Support Organisation (TASO) in Uganda has been working with lay providers, called 
"field officers" to provide ART at home since June 2004. Adherence to ART has been shown to 
be very high and a recent study of the mortality under ART in this programme concluded that 
"the overall effect of ART on mortality was similar to or better than that seen in facility-based 
studies.”  

Adherence to antiretroviral therapy in a cohort of HIV-infected people in a home-based AIDS 
care programme in rural Uganda (Weidle et al., 2006) measured pill count adherence (PCA), 
medication possession ratio (MPR) and HIV viral load of 1000 copies per mL of patients at 6 and 
12 months. The study found a PCA of less than 95% for 0·7–2·6% of participants in any quarter 
and MPR of less than 95% for 3·3–11·1%. Viral load was below 1000 copies per mL for 98% of 
913 participants in the second quarter and for 860 96% of participants in the fourth quarter. In 
separate multivariate models, viral load of at least 1000 copies per mL was associated with both 
PCA below 95% (second quarter odds ratio 10·6 [95% CI 2·45–45·7]; fourth quarter 14·5 [2·51–
83·6]) and MPR less than 95% (second quarter 9·44 [3·40–26·2]; fourth quarter 10·5 [4·22–
25·9]). 

Facility-based ART adherence clubs were piloted in South Africa in 2007 by MSF as a way to 
decongest facilities through the provision of consultations and ART collections for stable 
patients in clubs organised by lay health workers and peer educators at the clinic. A cohort 
analysis comparing patient outcomes of those joining adherence clubs to those who were 
eligible but remained in standard care, found that over 40 months, club participation reduced 
the number of patients lost to care by 57% [adjusted hazard ratio (HR) 0.43, 95%CI 0.21–0.91] 
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and virological rebound by 67% (HR 0.33, 95%CI 0.16–0.67) (Luque-Fernandez MA, 2013). 
Improved outcomes in the adherence clubs were attributed to shorter waiting times, higher 
acceptability of services and consequently fewer missed clinic appointments. A cost-
effectiveness study showed the cost per patient year was US$58 in the ART club model, vs. 
US$109 in the mainstream model of care.(Bango F, 2013).  This model was taken up by the City 
of Cape Town and Western Cape health services in 2011, and,  was used by 19% of all ART 
patients in care in the metropolitan area (Bemelmans M, 2014a). 

A study to compare the treatment outcomes and mortality in a rural community-based ART 
(CBART) program with a hospital-based ART program in Western Uganda (Kipp et al., 2010) 
found that virological suppression (VL<400 copies/ml) in the community cohort was similar to 
those in the hospital-based cohort (90.1% vs 89.3%, p=0.47). Mortality was not significantly 
different in the cohorts (community-based cohort 11.9%, hospital-based cohort 9.0%. 

A number of studies have evaluated the impact of home-based care as a means of improving 

retention. In a cluster randomised trial in Uganda, Jaffar et al. found home-based care to be less 

costly but equivalent in terms of treatment outcomes (adjusted rate ratio of 1.04 for virological 

failure) (Jaffar et al., 2009a). In a randomised controlled clinical trial in western Kenya, Selke et al. 

also found similar results, with community-based care (equivalent to what is termed home-based 

care in Jaffer et al.) resulting in similar clinical outcomes but a reduction by half in the number of 

clinic visits (Selke et al., 2010). Two additional studies from Uganda suggest that home-based care 

improved treatment outcomes (Kipp et al., 2012, Marseille et al., 2009)although Marseille et al 

use no ART at all as the baseline comparator, thereby exaggerating the effects of home-based 

care. 

Multicentre cohort studies found a reduction in loss to follow up over standard care (adjusted 

hazard ratios of 0.57 and 0.63 for adults and children respectively) as a result of community-based 

adherence support (Fatti et al., 2012, Grimwood et al., 2012, Igumbor et al., 2011).  

A Malawi study (Kim et al., 2012) found that case management and support by dedicated CHWs 
resulted in an increase in the proportion of HIV-infected children enrolled on ART from 39.4% to 
76.7%, demonstrating that case management and support by dedicated CHWs may help create a 
continuum of longitudinal care in the PMTCT cascade. 
 
A study in four South African provinces (Fatti et al., 2014) found that community-based adherence 
support (CBAS) to caregivers resulted in higher rates of virological suppression (65.6% (95% 
confidence interval [CI]: 62.7-68.4%)) compared to non- CBAS children (55.5% (95% CI: 54.1-
57.0%)) at any time-point on treatment (P < 0.0001). The effect of CBAS increased with increasing 
duration of ART, and CBAS particularly improved virological suppression in a higher-risk subgroup 
(children younger than two years), OR 2.47 [95% CI: 1.59-3.84]).  
 
Positive associations are found when CHWs were involved with supporting TB, HIV and PMTCT 
programming services (Uwimana et al., 2013) and in MCH interventions targeted to reach mothers 
in the first six months of a child’s life (le Roux et al., 2013) or when a child is a newborn (Nsibande 
et al., 2013).  
 
Mobile health technology has been used to communicate successfully with CHWs, improving  
follow-ups at home (Schuttner et al., 2014), and this approach is being used in a pilot programme 
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in KwaZulu-Natal to improve the referral of patients to local clinics for further care.  One sub-
district in the North West province explored the development of a cell phone-based and paper-
based M&E system to support the work of the CHWs. After 5 months, CHWs achieved a 
correspondence of 90% or above between phone and paper data (Neupane et al., 2014). 

In a South African study (Igumbor et al., 2011), the median time of retention in care for patients 
receiving CHW support was 561 days, compared to 455 days at sites without support.  The 
hazard ratio was 0.62 implying that non-retention in care (dying and LTF) is less likely to occur at 
sites with CHW support.   

A randomised trial from Uganda (Chang et al., 2010) reported a two-fold difference in lost to 
follow-up rates at 24 months between patients who were supported by CHWs and those who 
were not (2.2% vs. 4.1%).  

A cohort study of ART naive children in South Africa (Grimwood et al., 2012) demonstrated that 
amongst children who were lost to follow-up (LTFU), 38.7% died. Patient retention after 3 years 
of ART was 91.5% (95% CI: 86.8% to 94.7%) vs. 85.6% (95% CI: 83.3% to 87.6%) amongst children 
with and without CHW support.  Amongst children aged below 2 years, retention after 3 years 
was 92.2% (95% CI: 76.7% to 97.6%) vs. 74.2% (95% CI: 65.4% to 81.0. Corrected mortality after 
3 years of ART was 3.7% (95% CI: 1.9% to 7.4%) vs. 8.0% (95% CI: 6.5% to 9.8%) amongst 
children with and without CHWs (p = 0.060). Children with CHW support had reduced 
probabilities of being lost and dying, adjusted hazard ratio (AHR) 0.57 (95% CI: 0.35 to 0.94) and 
0.39 (95% CI: 0.15 to 1.04), respectively.  

Another cohort study in Malawi (Mwai et al., 2013) showed that CHWs were associated with 
reduced risk of death [RR 0.22 (0.15–0.33)].  Another study to measure the impact of weekly 
households visits to HIV positive patients in Uganda (Mermin et al., 2008), found 17% of 
participants with HIV and 1% of HIV-uninfected household members died in the two and a half 
year period (May 2003-Dec 2005).  

Modelling CHWs impact 

We modelled the impact of CHWs by comparing the standard case-finding and treatment 

approach with an approach where CHWs take a proactive role in case finding and in support to 

adherence, in particular through adherence clubs.  This report has been focussing on community-

based care.  For HIV/AIDS in addition to community-based care, lay counsellors who are facility-

based play also a very important role for counselling in facilities and running adherence clubs.  For 

our modelling we have thus added the cost of the existing 6,463 lay counsellors who are paid a 

higher stipend than CHWS.  This stipend varies widely between provinces we used R3,800 as 

monthly stipend.  We calculate the additional number of deaths averted through the CHW 

scenario and the number of additional DALYs averted.  We calculate the costs of deploying a share 

of CHW time for HIV/AIDS, the savings made through a share of cases using adherence clubs as 

opposed to standard treatment and the savings made through fewer patients developing 

resistance with the increased cost of second line treatments.  We then calculate the cost/savings 

per DALY averted. 

The modelling uses the following assumptions drawn from the literature review: 

 Time horizon: 10 years 
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 The prevalence of AIDs is 12.7% of the population(SANAC, 2017) 

 The incidence per year amounts to 270,000 cases 

 62% of the AIDS population are on ART 

 Case finding (HCT coverage) with CHWs increases by 20% compared to the standard 

case-finding through HCT, currently at 34.5%. 

 New cases are put on ART with the test and treat approach 

 Retention in care stands at 67% in the standard treatment and 89% with CHW and lay 

health workers support. 

 Drug resistance develops in 30% of uncontrolled patients 

 68 deaths are averted per 10,000 treatment months 

 The transmission risk stands at 22% and at 4% for virologically suppressed cases 

 The disability weight per DALY for patients on ART is 0.08. 

 CHWs spend an average of 27% of their time on HIV/AIDS (Table 15), excluding palliative 

care - which is covered in a separate section, and lay health workers 80% of their time 

 The cost per patient year first line stands at R1,309 in standard treatment and R695 with 

adherence clubs  

 50% of cases use adherence clubs 

 The cost of second line treatment is R5,075 per patient year 

 A discount rate of 3% is applied to DALYs averted and costs 

 

Over 10 years the cumulative number of deaths averted through CHWs interventions stood at 

96,923.  Cumulatively 343,743 new infections were avoided. The number of resistant cases 

avoided, through better case finding and higher adherence, amounted to 503,807 over 10 years.  

Over 10 years, 1 million DALYs would be averted.   

The cumulative savings of 50% of patients being managed in adherence clubs compared to 

standard management would be R18.3 billion.  The resistant cases averted translated into a saving 

of R20.5 billion.  The cumulative cost of CHWs spending 27% of their time and lay counsellors 80% 

of their time on HIV/AIDS would stand at R17.6 billion.  Combining savings and additional costs, 

the CHW and lay counsellors intervention for HIV/AIDs would translate into a cumulative saving 

of R21 billion.  The cost per DALY averted would amount to R-19,999.  This negative number shows 

a saving per DALY averted.   

The intervention of CHWs and lay counsellors through higher case-finding, higher retention, lower 

transmission, lower resistance and cheaper treatment management than standard care leads to 

the intervention being not only highly cost-effective but also cost-saving.    
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 Impact of CHWs and Lay Counsellors for HIV/AIDS 
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TB 

South Africa is one of the countries with the highest burden of TB, with an incidence of 431,000 

first treatments in 2015 (NSP, 2017), an incidence which has increased by 400% over the past 15 

years, largely due to the increased risk of developing TB amongst HIV patients.  TB cure rates have 

been improving partly due to the presence of CHWs who assist to improve case-finding and 

retention in care.  The goal in the National Strategic Plan is to improve coverage rate and move to 

a 90% cure rate.  A strong CHW program can assist in the pursuit of this goal.  Interventions by 

CHWs are however impaired by their patchy deployment across the country and their under 

resourcing.  This section looks at the potential impact and costs of a well performing CHW 

platform. 

 

CHW TB case-finding 

Numerous studies have emphasized the contribution of CHWs in TB active case finding (ACF).  ACF 

in turn increases the number of TB patients on treatment, reducing transmission and 

consequently reducing TB incidence, DALYs and deaths.  Currently 63% of patients infected with 

TB are in treatment. (SANAC, 2017)  

Flick et al. showed that intensified tuberculosis case finding by community health workers was 

associated with a dramatic (20-fold) increase in TB case detection at a very busy antiretroviral 

therapy (ART) clinic in rural Malawi. (R. Flick, 2016) 

The Zamstar study compared 2 interventions to assess the impact of household level intervention 

on TB transmission and prevalence.  In the first intervention the community-based enhanced case 

finding (ECF) focused on community-wide actions: use of media, sputum collection points in the 

community including schools, sport events and fashion shows and fast track collection points in 

clinics.  In the second intervention patients received, in addition to ECF related activities, 

household level counselling and screening.  In the intervention with household visits TB 

transmission rate reduced by 55% (p=0.063) over 3 years and TB prevalence by 12%.  No 

significant difference was observed in the ECF only group.(Ayles et al., 2013)  

A South African study followed a cohort of infants randomised to screening or passive case finding, 

and found that screening increased case finding by 2.6 times. In the study, ACF provided the first 

investigation for 77% of smear-positive participants, despite the fact that all participants were 

symptomatic and lived within 2 km of a primary clinic. The authors add that this finding adds to 
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accumulating evidence that the slow rate at which patients with tuberculosis report to health 

facilities is a major rate-limiting step in global efforts to control tuberculosis.(Moyo et al., 2010) 

In Brazil, in a pair-matched, cluster-randomised trial, Miller & al   compared household symptom 

screening and spot sputum collection (Arm 1) vs. distribution of an educational pamphlet (Arm 2) 

in a large Brazilian favela.  The case identification rate in Arm 1 was 934/100,000 person-years 

(py) vs. 604/100,000 py in Arm 2 (RR 1.55, 95%CI 1.10-1.99).   An increase of 55% in case 

detection.(Miller et al., 2010) 

In another South African study, Gilbert & al assessed the impact of TB/HIV screening by CHWs in 

rural areas.  They compared the status quo TB/HIV control (Xpert implementation, 36 months of 

Isoniazid preventive therapy (IPT) for HIV-infected individuals on ART, and MDR-TB care 

decentralisation) with a situation where screening is done at home and the same follow-up 

linkage to care.  In the status quo scenario, annual total TB incidence would be reduced from 868 

per 100,000 to 298 cases per 100,000 population after 10 years.  When the community-based 

TB/HIV screening and linkage to care intervention was implemented under current 36 months IPT 

guidelines, annual total TB incidence was reduced to between 274 per 100,000 to 233 cases per 

100,000 population, for screening frequencies between once every two years and every six 

months.  The authors showed the yearly screening intervention to be very cost-effective at R2,700 

per DALY averted, and a GDP per capita of R78,254.  In the study the screening team was 

composed of a nurse, 2 CHWs and 3 counsellors.  CHWs currently can do sputum collection but 

not HIV testing.(Gilbert et al., 2016) 

In a study in Barcelona (Spain) Ospina et al evaluated the effectiveness of CHWs intervention to 

improve contact tracing among immigrants.  Contact tracing was performed on 65,7% of  smear-

positive cases during the pre-intervention period compared to 81.6% of  smear-positive TB cases 

during the intervention period (p < 0.001). They conclude that the effectiveness of contact tracing 

for TB control in areas with high immigration can be improved by incorporating CHWs who act as 

translators, cultural mediators and facilitators who accompany cases and contacts through 

treatment and follow-up.(Ospina et al., 2012)  

In a 2013 systematic review of the benefits of ACF for TB, the authors concluded that the 

individual and community-level benefits from active screening for TB were uncertain.  However, 

the article reports on three studies which address the question ‘Does screening for tuberculosis 

disease increase the number of tuberculosis cases detected”?  The studies were in Netherlands 

and Czechoslovakia, clearly a different profile from sub-Sahara Africa.  The authors acknowledge 

“It is difficult to assess how the results from these 2 historic studies compare with the current 

situation in high TB prevalence countries.  Despite these limitations these are the only studies 

evaluating mass screening over prolonged periods of time” (Kranzer et al., 2013) 

 

CHWs and TB treatment 

Numerous studies have shown the impact of CHWs on treatment success and reduced costs. 

In a systematic review of trials assessing the impact of Lay Health Workers, Lewin et al identified 

three studies on TB meeting the criteria of the review (Clarke,2005; Lwilla, 2003; Zwarenstein, 
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2000), two of them from  South Africa and one from  Tanzania (Lwilla, 2003). One (Zwarenstein, 

2000) was conducted in an urban formal setting, while the remaining two were located in rural 

settings.(Lewin et al., 2005) 

In the South African Clarke et al study, patients assigned to lay health workers reported a 

significantly higher treatment completion rate (18.7%) and the lay health worker intervention 

resulted in an 8% higher case finding rate.  In the other South African study (Zwarenstein & al), all 

groups, including patients assigned to a lay health worker (LHW), those attending the clinic and 

those self-supervising, achieved similar outcomes. New patients report significantly higher 

benefits from LHW supervision (LHW vs clinic nurse: risk difference 24.2%, 95%CI 6– 42.5, LHW 

vs. self-supervision 39.1%, 95%CI 17.8–60.3) as do female patients (LHW vs. clinic nurse 48.3%, 

95%CI 22.8–73.8, LHW vs. self-supervision 32.6%, 95%CI 6.4–58.7) 

In the Tanzania study, Lwilla et al. compared a facility-based DOTS strategy to a community-based 

strategy, and found no significant difference in conversion and cure rates between the two 

interventions.  [M-H pooled odds ratio (OR) 0.62; 95% confidence interval (CI) 0.23, 1.71 and 

OR = 1.58; 95% CI 0.32, 7.88, respectively] suggesting that community strategies can be 

successfully implemented in areas where access to a heath facility is challenged.  

In South Africa, Sinanovic et al conducted a cost-effectiveness analysis comparing treatment for 

new smear-positive pulmonary and retreatment TB patients in two similar townships, one 

providing clinic-based-care with community-based observation options available for its TB 

patients and one providing clinic-based care only, with no community-based observation of 

treatment.  Costs were assessed from a societal perspective.   The cost per patient treated was 

lower when DOTs were supervised in the community by CHWs than when DOTs took place at the 

clinic: 36% lower for first treatment and 23% lower for retreatments.   In addition the success rate 

was higher with CHWs based DOTs:  68% vs. 64% and 58% vs. 52% for new and retreatment 

patients, respectively.   As a consequence the cost per successful treatment was 70% lower for 

first treatment and 62% lower for retreatment.(Sinanovic et al., 2003) 

These findings are similar to those of a study in Tanzania. Wandwalo et al compared the total cost 

of treating a patient with conventional health facility based DOT and community based DOT. 

Community based DOT reduced cost by 35%. Cost fell by 27% for health services and 72% for 

patients.  Community based DOT was more cost-effective at US$ 128 per patient successfully 

treated compared to US$ 203 for a patient successfully treated with health facility based 

DOT.(Wandwalo et al., 2005) 

In a South African study on farms, Clarke & al did an RCT with a cost-effectiveness study. The 

control arm was implementing the current TB control program and the intervention added lay 

health workers (LHWs) to the current programme.  The observed cost reduction in the LHW arm 

was 74% per case detected and cured.  Interventions farms reached 83% successful treatment 

completion rate and control farms 65%. (Marina Clarke, 2016) 

In a paper on TB control in South Africa Churchyard et al commented that the country’s treatment 

success rate among new smear-positive and smear negative/extra-pulmonary TB patients has 

improved to 79% and 76% respectively, largely as a result of an increase in cure rates and a decline 
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in the treatment default rate following the introduction of community-based tracing teams.  

(Churchyard et al., 2014) 

 

Modelling  

In order to quantify the impact for South Africa of CHWs-led interventions including active TB case 

finding and treatment-related support including treatment and adherence counseling and 

defaulter tracing, we modelled the difference in deaths averted, disability adjusted life years 

(DALYs) averted, and cost savings due to avoided transmission, and reduction in service delivery 

costs through the provision of community-based DOTS by opposition to facility-based DOTS. 

Our model compares the current situation in South Africa with a scenario where case finding is 

increased through CHWs through home visits and contact tracing, translating into a 10% higher 

TB treatment coverage and in which TB cure rate is improved by 10%.  These 10% increases are 

conservative estimates as evidence provided through the literature review above demonstrates 

even higher potential through CHW-led interventions.  

The modelling of the current situation is based on the new TB cases incidence in 2015 from the 

National Strategic Plan 2017 for HIV/AIDS, TB and STIs (NSP) 2017(SANAC, 2017), the TB treatment 

coverage rate and the case fatality rate (CFR) from the 2015 WHO World TB report(Organization, 

2016), the treatment success rate from the District Health Barometer(Massyn N, 2016), and the 

proportion of HIV positive patients from the NSP.  Data related to transmission rates and 

percentage of infectious contacts converting into TB infections was derived from Dye et al, 

1999(Dye, 1999). Average age at TB treatment (36) was calculated from the 2015 national TB 

register. Disability weights for TB patients HIV positive and negative from the Global Burden of 

Disease.(Kassebaum et al., 2015) Percentages of 1st and repeat treatment patient becoming MDR 

was drawn from the NSP. Cost data for 1st TB treatment with and without CHWs was extracted 

and updated for inflation from Sinanovic (Sinanovic et al., 2003) and cost data for MDR treatment 

combining hospitalization and ambulatory treatment was extracted from decentralised hospital 

treatment in KZN (Loveday M, under review). Finally we adapted and extended the PSI impact 

calculator to South Africa.(International, 2017)  

 

Results 

We refer to the current situation as “Current” and to the setting in which treatment coverage is 

increased by 10% and the treatment success rate increases by 10% due to well performing CHW 

interventions, as “Scenario”. 

The Current incidence of new cases is 431,000, the treatment coverage rate is 63% and the 

treatment success rate is 77.4%.  Under the new Scenario, the incidence of TB in year 1 is the 

same as the current incidence of 431,000, the coverage rate increases to73% and the treatment 

success rate increases to 87.4%.  In year 1, the number of patients on treatment would be 16% 

higher in the new Scenario than in the Current and the number of successful treatments would 

be 30.8% higher. 
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Deaths and DALYS averted 

If patients were not treated successfully (treatment failure), 22% of them would die (WHO, 2016). 

In addition, without successful treatment 14% of those who come in contact with TB patients who 

remain infectious would contract TB, 22% of whom would die. The number of deaths averted 

through successful treatment (incidence*CFR*Success rate) in Year 1 amounts to 55,203 in the 

Current scenario and 72,230 in the new Scenario; this amount to 30.8% more deaths averted 

under the new Scenario. Over a 10 year period the cumulative deaths averted would amount to 

368,183 under the Current scenario and 428,825 in the new Scenario; this would translate into 

16.4% more deaths averted in the new Scenario over 10 years.  The percentage difference in 

deaths averted between the two scenarios for the 1st year and cumulatively over 10 years are not 

identical because the incidence of TB changes each year with reduced TB transmission. Combining 

the averted discounted life years lost and years lived with disability due to the interventions , the 

number of DALYs averted would amount to 912,672 in year 1 under the Current scenario and to 

1,194,174 under the new Scenario; this reflects 31% more DALYs averted under the new Scenario.  

Over a 10 year period, 1 million additional DALYs would be averted under implementation of the 

new Scenario compared to the Current one.  

 

 TB Deaths and DALYs averted by CHWs interventions  

 

For every 1% increase in case finding, 14,487 DALYs would be averted in year 1.  For no change in 

case finding but a 1% increase in success rates 11,792 DALYs would be averted.  For a combined 

1% increase in case finding and 1% increase in success rate 28,150 DALYS would be averted.  These 

findings show that a 1% increase in case finding has a bigger health impact than a 1% increase in 

success rate and that the combination of the 2 interventions has a health impact larger than the 

addition of the 2 individual interventions. This speaks to the need for an integrated strategy for 

TB patient support.  

 

2015
Cumulative over 

10 Years
2015

Cumulative over 

10 Years

Incidence new cases 431,300                     431,300                    

Treatment Treatment Coverage 63% 73%

Success Rate 77.4% 87.4%

TB on Treatment 271,719                     314,849                    

Case fatality Rate 22% 22%

Deaths averted through successful treatment 46,268                       60,539                      

Reduced Transmission Infectious contacts avoided 290,102                     379,581                    

% progressing to TB 14% 14%

new infections averted 40,614                       53,141                      

Deaths averted through diminished transmission 8,935                          11,691                      

Total deaths averted 55,203                       368,183                 72,230                      428,825                 

Additional deaths averted in Scenario 17,027                      60,642                   

Total DALYS averted 912,672                     6,087,121              1,194,174                7,089,713              

Additional DALYs averted in Scenario 281,502                    1,002,592              

Current Scenario
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Impact of TB treatment on MDR 

Successful treatment of TB avoids conversion to MDR TB, and avoided TB transmission also 

translates into fewer MDR incident cases.  According to the NSP, 1,8% of 1st treatments and 6.7% 

of retreatments will become MDR (in a conservative approach we use these proportions which 

are lower than the WHO report which puts these ratios at 3.5% and 7.3% respectively).  The 

number of MDR cases avoided through successful treatment and reduced transmission would 

amount in year 1 to 14,865 under the Current scenario and 19,669 in the new Scenario, or 32% 

more MDR cases avoided under the new Scenario.  Of these, we assume that under the current 

scenario, MDR treatment coverage would be 60% while it would rise to 65% under the new 

Scenario due to higher MDR case finding with CHWs. 

These findings are conservative as the further avoided transmission from MDR and XDR patients 

has not been quantified. This was not included in the calculations as no information could be 

found by the authors on the transmission rate by MDR and XDR patients. 

 

 Impact on MDR cases 

 

 

Costing 

As per the distribution of home visits CHWs would spend 8% of their time on TB (Table 15), 

excluding TB/HIV comorbidities which are included in the AIDs section. The CHWs cost of 

implementing the new Scenario would thus amount to R722 million a year. 

If TB patients receive DOTs in clinics, the heath system cost per patient treated would be R6,290; 

if DOTs were delivered by CHWs in the community this cost would amount to R4,685, excluding 

CHWs costs.  For the patients treated under the Current scenario the total cost would be R1.7 

billion, and under the new Scenario, treatment cost would amount to R1.64 billion; this represents 

2015
Cumulative over 

10 Years
2015

Cumulative over 

10 Years

Impact of reduced transmission on MDR TB

Avoided new infections 40,614                       53,141                      

Treatment coverage 63% 73%

Avoided new treatments 25,587                       38,793                      

*% new treatment 75% 75%

% repeat treatment 25% 25%

New TB cases avoided 19,190                       29,095                      

% becoming MDR 1.80% 1.80%

Repeat Treatment avoided 6,397                          9,698                        

% becoming MDR 6.70% 6.70%

No MDR cases avoided 774                             5,162                      1,173                        6,967                      

Impact of successful treatment on MDR TB

Number successful treatments 210,311                     275,178                    

Number  retreatment avoided 210,311                     275,178                    

% retreatments becoming MDR 6.70% 6.70%

Number MDR avoided 14,091                       93,979                   18,437                      125,239                 

Total MDRs avoided 14,865                       99,141                   19,610                      132,205                 

% MDR in treatment 60% 65%

Number MDR treatments avoided 8,919                          12,747                      

Current Scenario
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a saving of 4% despite 16% more patients being treated under the new Scenario due to higher 

case finding.  Over 10 years the savings would amount to R1.67 billion. 

Additional savings can be achieved through the higher number of avoided MDR treatments in the 

new Scenario in comparison to the Current one.  At a cost of R283,474 per MDR patient treated, 

the additional savings in the new Scenario, compared to Current one, due to additional MDR cases 

averted would amount to R1 billion a year, a cumulative R7.5 billion over 10 years. 

Combining additional costs and savings under the new Scenario, the addition of the CHW platform 

for TB would amount to saving of R597 million a year (cumulative R2.9 billion over 10 years), a 

yearly saving on the TB budget of 10.2%.  This saving also averts 281,502 DALYS.  This would 

translate into a saving of R2,121 per additional DALY averted in the new Scenario.  According to 

the WHO an intervention is considered effective if the cost per DALY averted amounts to less than 

3 times the GDP per capita and very effective at or below the GDP per capita.  This intervention 

by CHWs is not only very cost effective, it is cost-saving.    

 

 Cost per TB DALY averted with CHW intervention 

 

 

 

 

 

 

 

 

 

COSTS OF CHWS PLATFORM

Costs of 8% time of CHWs 722,001,136R            6,245,309,830R            

SAVINGS IN SCENARIO

TB treatment Number patients treated 271,719R                  1,812,245R              314,849R                    1,869,232R                     

Cost clinic only 1,709,176,906R      10,416,850,488R    

Cost clinic + CHWs -R                           1,475,146,539R        8,757,821,548R            

Savings in Scenario 234,030,367R            1,659,028,940R            

MDR TB treatment Cost by MDR patient treated (Greytown) 2016 ZAR283,474R                  

Savings MDR treatment avoided2,528,272,524R      16,862,408,295R    3,613,378,739R        24,359,930,658R          

Savings in Scenario 1,085,106,215R        7,497,522,363R            

Combined costs and savings in Scenario 597,135,445-R            2,911,241,473-R            

TB Budget 2016 5,827,600,000R        

Impact on TB budget -10.2%

Cost per DALY averted 2,121-R                        

GDP per capita 78,254                         

Percentage of GDP per capita -2.7%

Share of CHW time  8% 

Deaths averted:   60,642 over 10 years 

DALYs averted:   1 million 

Saving by DALY averted  R2,121 
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Burden of Hypertension and Diabetes in South Africa 

Although communicable diseases still impose the largest burden in sub-Saharan Africa, NCDs are 
projected to become the leading cause of death by 2030.(Farrington, 2013) Nearly half of the 
population in sub-Saharan Africa already suffers from hypertension, a major contributor to heart 
attacks and strokes(WHO, 2014).The burden of non-communicable diseases (NCDs) in low and 
middle income countries (LMIC) is very high and compounds the high burden of infectious 
diseases.(WHO, 2009) NCDs in South Africa, cardiovascular and kidney disease, diabetes, chronic 
respiratory conditions, cancer, mental disorders, oral and eye pathologies and musculoskeletal 
conditions are amongst the leading causes of mortality, and combined, the largest contributors 
of years of life lost (YLLs). In 2009, NCDs accounted for approximately one third of YLLs 
nationally(Day et al., 2014), and NCD-related mortality rose by 2010 to account for 36% of 
deaths.(Nojilana et al., 2016) According to data published by the WHO Global Health Estimates 
study(WHO, 2013) in 2013, NCDs, including stroke, hypertensive heart disease, diabetes mellitus 
(DM) and chronic kidney disease accounted for 30% of the 9.5 million deaths and 25.8% of the 
675.4 million disability-adjusted life years (DALYs) recorded. By 2015, diabetes was the second 
leading cause of DALYs in South Africa, following HIV, with ischemic heart disease in 7th place 
and stroke being the 9th leading cause according to the latest District Health Barometer   
(Kassebaum, 2016). 

 

Figure 1: Percentage of years of life lost (YLLS) by broad cause, South Africa, 2008-2014 

 

**DHB 2015/2016 

 

Screening Recommendations for Hypertension and Diabetes: 

The American Diabetes Association’s guideline(2014) recommends that testing to detect type 2 

diabetes and prediabetes in asymptomatic people should be considered in adults of any age who 

are overweight or obese (BMI ≥ 25 kg/m2) and who have one or more additional risk factors for 

diabetes. Amongst those without risk factors, testing should begin at the age of 45. 

According to the U.S Preventive Services Task Force (USPSTF)(Siu, 2015), screening for diabetes 

includes screening for abnormal blood glucose as a means to conduct cardiovascular risk 

assessments for overweight and obese adults aged 40-70.  

http://medpharm.tandfonline.com/doi/full/10.1080/20786190.2016.1198089
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The Society of Endocrinology Metabolism and Diabetes of South Africa (SEMDSA)(Amod A, 2012) 

recommends that high risk individuals or those over the age of 45 should be screened every three 

years if there is normal levels of risk, and more frequently otherwise. High risk individuals include 

those who are overweight, and have one additional risk factor which may include physical 

inactivity or hypertension.  SEMDSA indicates that any fasting plasma glucose, 2 hour oral glucose 

tolerance test (OGTT) or HbA1c be used, with the OGTT the preferred method in high-risk 

individuals.  

With regards to hypertension, the USPSTF(Force) recommends screening for high blood pressure 

in adults aged 18 and older, recommending that ambulatory blood pressure monitoring be used 

prior to diagnosis. South African Hypertension guidelines do not make explicit mention of 

screening.(Seedat et al., 2014)  

 

South Africa’s National Strategic Plan for NCDs 

In response to the growing burden of non-communicable diseases in South Africa, the 

Department of Health’s Strategic Plan for the Prevention and Control of Non-Communicable 

Diseases 2013-17(Health, 2013) highlights 3 major components:  

 Prevent NCDs and promote health and wellness at population, community and 

individual levels;  

 Improve control of NCDs through health systems strengthening and reform;  

 Monitor NCDs and their main risk factors and conduct innovative research.  

 

The hypertension and diabetes related 2020 goals and targets are:  

 Reduce by at least 25% the relative premature mortality (under 60 years of age) from 

Non-communicable Diseases by 2020;  

 Reduce by 20% tobacco use by 2020;  

 Reduce by 20% the per capita consumption of alcohol by 2020;  

 Reduce mean population intake of salt to <5 grams per day by 2020 

 Reduce by 20% the percentage of people who are overweight/obese by 2020 

 Reduce the prevalence of people with raised blood pressure by 20% by 2020 (through 

lifestyle and medication) 

 Increase the prevalence of physical activity (defined as 150 minutes of moderate-

intensity physical activity per week, or equivalent) by 10% 

 Increase the percentage of people controlled for hypertension, diabetes, and asthma by 

30% by 2020 in sentinel sites 

The challenge associated with the effective management of patients who are at high risk for NCDs 

in low-resource settings is limited human and financial resources.(WHO, 2006) In response, the 

South African Department of Health has acknowledged in their human resources for health 

strategy(Health, 2012) the need for improved community based care for NCDs and is currently 

undertaking a re-engineering of its Primary Health Care (PHC) to ensure improvements in service 
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capacity to manage the ongoing infectious disease challenges in addition to the rising demands 

from increasing hypertension and other NCDs in light of the limited numbers of doctors and 

nurses.  

Furthermore, the NCD strategic plan recognizes that the successful implementation of the 

strategy is contingent on the success of the primary healthcare re-engineering process including 

the renewed focus on community oriented care through the outreach teams 

Total health expenditure for diabetes for adults in SSA is projected to increase by approximately 

50% between 2010 and 2030.(Zhang et al., 2010) In SA, these costs are projected to be between 

1.1 to 2 billion USD in 2030. 

 

Hypertension 

Hypertension is a major risk factor for the development of cardiovascular disease, which is the 
leading cause of NCD-related mortality. Therefore the monitoring and management of 
hypertension is a critical strategy to understand and control the morbidity and mortality burden 
associated with this category of disease.  (Ferguson and Sattar, 2013, Kaplan, 2007, Yudkin et al., 
2010) 

According to the latest District Health Barometer(Massyn N, 2016), hypertension prevalence in 
South Africa was approximately 28.2% in 2015 amongst over 40s, with high inter-provincial 
variations, with the Northern Cape reporting a prevalence up to 40%. Nationally, the incidence 
of hypertension has been decreasing consistently between 2011/12 and 2014/15, declining from 
22.3 cases per 1000 population to 13.9 cases, however this incidence rose again and was 
reported as 16.8 cases per 1000 population over the age of 40 by 2015/16. Hypertension 
prevalence used to be higher in the two least deprived economic quintiles, however the 
incidence of hypertension is now increasing as socio-economic quintile (SEQ) decreases. 
Furthermore, adherence to hypertension medication varies significantly from under 10% in the 
lowest socio-economic status (SES) quintile compared to 80% in the highest quintile.(Schneider 
et al., 2009) A 3 year screening study run by Project HOPE, an implementing partner of the Lilly 
Non Communicable Disease (NCD) Partnership programme in South Africa(Paul Rheeder, 2016) 
revealed similar findings, with overall prevalence of hypertension of 27%, however this rose to 
58% among informal settlement participants over the age of 45 in Zandspruit. Furthermore, 
according to Global Ageing and Adult Health (SAGE) study conducted by the World Health 
Organization, 75% of male participants and 80% of female participants from South Africa over 
the age of 50 reported hypertension (>140/90 mmHg) or being prescribed an anti-hypertensive. 
This reflects one of the highest prevalences globally. (Lloyd-Sherlock et al., 2014) According to 
the Demographic Health Survey, 46% percent of women and 44% of men are hypertensive 
based on their diastolic blood pressure being above 140mmHg, their systolic blood pressure 
being above 90 mmHg or taking antihypertensive medication.(Health, 2016) 

The advent of improved drug regimens and expanded access to treatment has translated into 

HIV/AIDS being regarded as a treatable chronic illness, with the expectation that persons with 

HIV/AIDS will live longer and lead more active lives. This will increase their exposure to CVD risk 

including hypertension (Tollman et al., 2008). An increasing number of studies have highlighted 
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that HIV positive patients have an increased risk of cardiovascular disease, largely due to 

hypertension. Research has suggested that the prevalence of hypertension amongst HIV positive 

individuals ranges between 13-49%. Risk factors include age, gender, BMI, immune responses, 

including activation, inflammation and deficiency associated with HIV and antiretroviral 

therapy.(van Zoest et al., 2016)  

 

Evidence for CHW/lay workers-related interventions in hypertensive care 

A recent review which explored the effectiveness of CHW led interventions in providing care for 
hypertension demonstrated improvements in keeping appointments, compliance with 
prescribed regimens, risk reduction, blood pressure control, and related mortality.(Brownstein 
et al., 2007) All of the studies reviewed were conducted in the U.S and interventions were 
mostly targeted to minority populations (most commonly African Americans. 

Findings of the systematic review have included: 

 Positive behavioral changes were found in nine of the ten studies, with four RCTs  and 

one comparison study reporting significant improvements in appointment keeping from 

19% to 39% (relative changes) over 12 to 24 months.  

 Two RCTs (in which CHWs were used) noted significant improvement associated with 

adherence to medications when compared with the control group (between-group 

differences ranged from 8% to 14% at follow-up from 12 to 60 months).  

 Another RCT found 26% greater adherence among patients receiving intense CHW 

interventions.  

 A before-and-after study found a 17% improvement in adherence to medication with 

counselling by CHWs, while a time-series study noted that 86% of CHW-assigned 

patients were on hypertensive medications 

 Nine studies reported positive improvements on blood pressure control; six RCTs, one 

time-series study and two before-and-after studies.  

o The RCTs demonstrated differences between CHW and control groups ranging 
from 4% to 46% over 6 to 24 months. 

o In one RCT, patients receiving one CHW home visit vs. 6 visits were equivalent in 
achieving significant BP control over a 40-month period. 

o In another RCT, the participants receiving the CHW interventions were twice as 
likely to achieve BP goals 

o In one before-and-after studies, monitoring of BP by CHWs was associated with 
a significant decrease in diastolic BP of 7 mmHg; 

o In the second before-and-after study, >90% of the patients had their BP under 
control at 12 months and between 79% and 90% had it under control at 18 
months. 
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 Summary of hypertension related outcomes with CHWs interventions 

Author 

(year)ref Participant satisfaction

Participant awareness and 

behavior outcomes and 

satisfaction

Physiologic measures and 

health outcomes
Healthcare system outcomes

% taking antihypertensive agents 

(↑): CBC=17, EPC=9 (p<0.0001);

% taking lipid-lowering agents (↑): 

CBC=32, EPC=7 (p<0.0001);

% current smokers (↓): CBC=–6, 

EPC=–3 (p<0.0001);

% current smokers (↓): CBC=–6, 

EPC=–3 (p<0.0001);

% current smokers (↓): CBC=–6, 

EPC=–3 (p<0.0001);

Bloom 

(1987)20
NR

Those assigned to CHWs were 

more frequently on medications 

than those assigned to NP (86% 

vs 70%)

At T1 58.4% and at T3 78.3% had 

controlled BP. Mean SBP and DBP 

difference 7.7 mmHg 

(T=5.06, p<0.001); 2.84 mmHg 

(T=3.65, p<0.001). Of 40% 

improvement, 10% was attributed to 

physician care, 30% to counseling

NR

Bone 

(1989)21
NR

Significant improvement in CHW 

(19%, p<0.001) group at follow-up 

>2 yr.Patients not keeping follow-

up recontacted with 7% 

improvement (p<0.001). Total 

improvement in appointment 

keeping 26%

NR

↑ provider responsiveness to 

patients’ needs; ↑ BP service 

hours and ↓ fees for BP follow-up 

visits; CHWs included in the 

emergency department staff’s 

annual planning meetings

Fedder 

(2003)22
NR NR NR

Healthcare utilization: ↓ ER visits 

38% (p  value NR); ↓ admissions 

through the ER 53% (p=0.02); no 

significant relationship between 

age, gender, number of CHW 

contacts, and outcomes

Felix-

Aaron 

(2002)23

Aspects of CHW care rated 

important: CHW knows job, 

keeps client alive, gives 

information on HBP, shows 

respect, speaks understandably, 

pays attention

NR NR

Frate 

(1985)24,

33

NR NR NR

Healthcare utilization: at 12 mo 

>300 people who were unaware 

of being HTN or uncontrolled who 

were enrolled

Hill 

(2003)25
NR NR NR

Proportion of men reporting 

having a physician or nurse for 

HTN care among MI ↑ (p <0.05).

Hill 

(1999)26
NR NR NR

Entry into care and remaining in 

care remained at low rates

Hovell 

(1984)27
NR NR NR NR

Krieger 

(1999)28
NR NR NR

Follow-up: μ in IG by 39.4% [95% 

CI=14%–71%, p=0.001]

Levine 

(1990)29,

36,37

NR NR NR NR

Levine 

(2003)30
NR NR NR NR

Morisky 

(1985)31,

34,35,38

NR NR NR NR

Morisky 

(2002)32

Social support and satisfaction 

with social support positively 

related to compliance 

(r=−0.11, p<0.004)

NR NR NR

Becker 

(2005)19
NR

CBC group was 2 times more likely 

to achieve blood pressure (95% 

CI=1.4–3.9) and LDL cholesterol 

goals (95% CI=1.1–4.2); ↓ %FRS 

for total CHD: [CBC vs EPC=25.5 

vs 3.3 (p<0.0001)]; ↓ % FRS CHD 

risk among nondiabetic siblings: 

[CBC vs EPC=27.4 vs 2.3 

(p<0.0001)]; ↓ CHD global health 

risk for CBC compared to no ↓ in 

EPC (p<0.0001)
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AA, African Americans; CBC, community-based care; CG, control group; CHD, coronary heart disease; CHW, community health worker; CI, 
confidence interval; ctrl, control; DBP, diastolic blood pressure; EPC, enhanced primary care; ER, emergency room; FRS, Framingham risk factor; 
HBP, high blood pressure; HTN, hypertension/hypertensive; I, intervention; LDL, low-density lipoprotein; LI, less intensive; MI, more intensive; 
mo, months; NP, nurse practitioner; NR, not reported; SBP, systolic blood pressure; T, time; T1, Time 1; T3, Time 3; UC, usual care; WT, weight; 
yr, years; YBM, young black males. 

 

Screening 

A study(Gaziano et al., 2015) aimed at investigating whether community health workers could effectively 

undertake community-based screenings, with a simple, non-invasive risk prediction indicator in low-

income and middle-income countries to predict cardiovascular disease risk as effectively as other health 

practitioners demonstrated that community health workers can be effectively trained to screen for 

cardiovascular disease risk and generate scores that are in a high level of agreement with those generated 

by health professionals. 

 6% of study participants were deemed to be at high risk (>20%) across the entire study and 

same-day, urgent referrals were provided for 19·3% of them. Of the 4 countries studied, South 

Africa alone accounted for 69·2% of the urgent and 44·1% of non-urgent referrals. 

 22.4% of those with a generated score had a risk of greater than 10% and 77·6% had a risk of 

less than 10%, with South Africa reporting the highest proportion of people at high risk.  

 Among participants with a cardiovascular disease risk score, only 1% of the community health 

workers’ referral recommendations would have been changed with a physician’s review.  

 Even with the exclusion of individuals with a previous diagnosis of diabetes, hypertension, or 

known heart disease, nearly 20% still have a 5-year cardiovascular disease risk greater than or 

equal to 10%.  

 

Blood pressure control 

A longitudinal study was carried out in Bangladesh(Muhammad Ashique Haider Chowdhury, 2016) to 

examine the effect of community health worker-provided targeted education and regular follow-up of 

hypertensive patients on health outcomes. The intervention consisted of quarterly group meetings and 

individual counseling sessions.  

At baseline, only half of the total hypertensive patients were aware of their blood pressure status, and 

about half of those patients had their condition under control. The mean systolic blood pressure of the 

intervention group declined by 3.3 mmHg at 6 months; and by 10.14 mmHg at month-12, and 10.10 mmHg 

at month-18. The reduction was also significant for the mean diastolic blood pressure with declines of 

1.95 mmHg at month-6; 6.58 mmHg at month-12; and 6.72 mmHg at month-18). Despite a rise in mean 

systolic and diastolic blood pressure by month 18, the mean DBP at month-24 remained significantly lower 

(−3.71 mmHg) in comparison to baseline.  

A rapid record review(Ndou et al., 2013) of the Gauteng Department of Health’s 2008 initiated 

‘Kgatelopele’ programme to improve the management of hypertension and diabetes among patients by 

home delivery of medication and assessment of basic clinical indicators by CHWs demonstrated that: for 

patients with hypertension, blood pressure was controlled for a higher proportion of patients on the 

Kgatelopele programme in comparison with those attending the clinic 21.4% vs. 13.1% of clinic patients. 

A further comparison amongst who had both hypertension and diabetes found that hypertension was 
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controlled amongst an even higher proportion of Kgatelopele patients (27.3%) >40% of health checks in 

comparison with 4.8% of clinic patients. 

An intervention consisting of group education sessions delivered by health promoters in community 

health centers in Cape town (Mash et al., 2014), focusing on diabetes, healthy living and, understanding 

medication and potential complications found a significant decrease in both systolic (-4.65, 95%CI -9.18- 

-0.12; P=0.044) and diastolic blood pressure (-3.30, 95%CI -5.35- -1.26; P=0.002) in the intervention group. 

Furthermore there was a dose related response with those who attended all four sessions had a lower 

systolic (-4.8 mmHg, 95%CI -8.9- -0.8; P = 0.02) and diastolic blood pressure (-2.5 mmHg, 95% CI -5.1- -0.1, 

P = 0.06) compared with those who attended fewer sessions. Furthermore, those who attended any 

sessions reported significantly increased physical activity (1.1 days/week, 95% CI 0.2-2.0; P = 0.02). 

 

Cost effectiveness  

A Markov modeling study in South Africa (Gaziano et al., 2014) to determine the benefits and costs of 

using CHW home visits (2 per year) to improve hypertension adherence for patients aged 25-74 reported 

the annual cost of the CHW intervention at US$8 per patient and more than 2% reduction in CVD events 

over a life-time and decreased DALY burden. As a result of reductions in non-fatal CVD events, lifetime 

costs are only $6.56 per patient. The CHW intervention resulted in an incremental cost-effectiveness ratio 

of $320/DALY averted. The intervention is cost saving at an annual cost of $6.50 if it achieves a blood 

pressure reduction of 5 mmHg or greater per patient. 

 

Hypertension Modelling 

We built our estimations on two models.  Perreault et al’s (Perreault et al., 1999) model from Canada 

calculates the annual death risk for hypertensive at baseline and on treatment.  The model is 

disaggregated by age and sex.  The second model by Gaziano et al(Gaziano et al., 2014)assesses the 

benefits of CHWs home visits to improve adherence to treatment and their impact on non-fatal cardio-

vascular incidents. 

The prevalence of hypertension stood at 6.3 million in 2013 with an incidence rate of 16.8 per 1000 

population over 40.(Massyn N, 2016). 42% of hypertensives are on treatment and we assumed that CHWs 

increase by 10% the number of people aware of their condition and on treatment, translating into an 

additional 818,357 hypertensives on treatment over 10 years, of which 15% are controlled.(Gaziano et al., 

2014).  An intervention consisting of 2 annual home visits per CHW per uncontrolled patient translates 

into 0,025 DALY averted.  For the uncontrolled population this intervention would avert 13,421 DALYs.  

In addition, the annual decreased risk of death amongst hypertensives on treatment would translate into 

6,588 additional deaths averted over 10 years, averting 52,869 over 10 years.  The total number of DALYs 

averted would be 73,716. 

We assume that CHWs spend 10% of their time on hypertensives (Table 15), an equivalent amount of time 

is allocated to diabetics when in practice the visits are likely to be combined in many cases due to the co-

morbidity between these 2 conditions.  The cost per DALY averted would amount to R105,051. With a  

GDP per capita of R78,254 this intervention is cost-effective by WHO thresholds. 
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 Modelling of CHWs impact on hypertension 
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Diabetes 

More than any other continent, Africa suffers from the combined presence and effects of diabetes 

together with HIV/AIDS and tuberculosis (TB). The interactions between these conditions and their 

treatment pose many challenges. Patients with diabetes have been found to have an increased general 

risk of infection and a two to three times increased risk of developing TB. Some antiretrovirals cause 

glucose intolerance, predisposing the HIV-positive patient to developing diabetes. Drug interactions 

between the medications used to treat diabetes and TB reduce each other’s effectiveness, making it 

difficult to treat both conditions in one patient.(Harries et al., 2011, Ottermann, 2010) 

South Africa reports a diabetes prevalence of 2.28 million cases in 2015.(Federation, 2015)  It has been 

estimated that another 2.6 million South Africans have impaired glucose tolerance, an early metabolic 

abnormality that often leads to the eventual development of diabetes The DHIS reports the incidence of 

diabetes as the number of new cases initiated on treatment per 1000 population, and therefore does not 

necessarily reflect the true incidence of diabetes in the population. In 2015/16 the incidence of diabetes 

was measured as 1.7 cases per 1000 population, up from 1.4 cases in 2014/2015. As is the case for 

hypertension, the incidence of diabetes appeared to be higher amongst the lowest SES quintiles. The rise 

in diabetes incidence is most likely associated with the rapid urbanization in South Africa and associated 

changes in sugar intake, decreased physical inactivity and in turn, rise in obesity(Kruger HS, 2005). This is 

amplified by the social desirability to be overweight(Faber M, 2005), with obesity prevalence among South 

African women more than three times that of men (30% vs. 7.5%)(Puoane T, 2002). 

Stunting in children remains a significant challenge in South Africa, with one in three boys and one in four 

girls being stunted. (Health, 2016)Furthermore, the prevalence of hypertension, overweight, and obesity 

are increasing in South Africa 1998, with the latest Demographic Health Survey estimating that 68% of 

women and 31% of men are overweight or obese. The prevalence of severe obesity among South Africa 

women is particularly alarming, with one in five women reporting a BMI ≥ 35.0(Health, 2016). In addition, 

it is estimated that approximately one-third of those with diabetes are undiagnosed(Diabetes Prevention 

Program Research, 2002). Diabetes management in South Africa appears to be challenged due to a 

combination of factors including limited use or management guidelines and standardized assessments, 

low levels of patient awareness around self-care, and low control rates for both blood glucose (16%-49%) 

and blood pressure (35%-39%). In addition, doctors are reluctant to prescribe insulin, due to fears that 

patients lack sufficient knowledge and understanding to use it safely.(Steyn K, 2006) 

Achieving and maintaining a healthy lifestyle has been proven to be critical to lifelong diabetes 

management and positive long-term outcomes. Reducing body weight through increased exercise and 

positive dietary habits have reduced insulin resistance and improved overall outcomes. Weight loss is 

associated with reductions in fasting plasma glucose and insulin levels, reductions in hepatic glucose 

outputs, peripheral insulin resistance, hypertension and dyslipidemia.(Blackburn, 1995, Eddy et al., 2005, 

Goldstein, 1992, Maggio and Pi-Sunyer, 1997)  
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Evidence for CHW/lay worker-related interventions for diabetes care 

A Systematic Review(Shah et al., 2013) of the role of CHWs in diabetes care and management is 

summarized below.  

 

Unique 

Contributions to 

Literature 

Source Population and 

Setting 

Study Design and 

Key Elements 

of Intervention 

Outcomes 

community-based 

participatory 

research (CBPR) and 

description of 

behavioral theories 

of intervention 

Spencer M; 

Rosland AM; 

et al.  

164 African-

American and 

Latino adults with 

type 2 diabetes in 

southwest and east 

Detroit, MI 

6-month RCT to test 

effectiveness of a 

CBPR intervention 

for improving 

glycemic control. 

Decrease in HBA1C from 

8.6% at baseline to 7.8% at 6-

month follow up and 

improved self-reported 

diabetes understanding 

CBPR methods to 

deliver Diabetes 

Prevention 

Program(DPP) 

lifestyle intervention 

Ruggiero L; 

Castillo A; et 

al.  

3 large Latino 

populations in 

southwest Chicago 

at risk of type 2 

diabetes 

12-month non-

randomized 

prospective study of 

a DPP, community-

based intervention 

Improved physical activity 

and dietary scores and 

improved BMI (< .91 kg/m2) 

and waist circumference 

(<1.56 in.) at 6 months 

Community-based 

study solely utilizing 

CHWs with dietitian 

oversight 

Katula JA: 

Vitolins MZ; 

et al.  

Sample in Forsyth 

County, NC with 

fasting glucose 

from 95–125 

mg/dL, and a BMI 

≥25 and ≤39.9 

kg/m2 

24-month RCT 

testing a CHW-led 

weight loss 

intervention based 

on the Diabetes 

Prevention Program 

Improved fasting glucoses 

(−4.3 vs −0.4 mg/dL) and 

weight loss (−7.1 vs 1.4kg) 

compared to control 

Examination of 

long-term cost-

effectiveness of 

CHW intervention 

using QALYs 

Brown HS; 

Wilson KJ; et 

al.  

46 low-income 

Hispanic adults 

from Laredo, Texas 

with type 2 diabetes 

18-month non-

randomized study 

of cost-

effectiveness of 

CHW-led lifestyle 

intervention 

Cost-effective 

($33,319/QALY gained) 

based on the conventional 

$50,000 cutoff per QALY in 

patients with diabetes 

Successful 

implementation of 

CHWs into team-

based care model 

Hargraves JL; 

Ferguson WJ; 

et al.  

1415 patients from 

12 community 

health centers in 

MA (494 patient 

from 6 centers in 

intervention) 

24-month RCT 

incorporating 

CHWs into health 

care teams 

Intervention group was more 

likely to set self-management 

goals 

Team-based chronic 

care management 

incorporating CHWs 

Allen JK; 

Dennison-

Himmelfarb 

CR; et al.  

525 patients with 

CVD or type 2 

diabetes from 2 

community health 

12-month RCT 

using NP-CHW 

integrated team 

model for CVD risk 

reduction 

Significant improvement in 

total cholesterol (difference, 

−19.7 mg/dL), LDL-C (−15.9 

mg/dL), triglycerides 

(−16.3mg/dL), systolic blood 

pressure (−6.2 mmHg), 
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Unique 

Contributions to 

Literature 

Source Population and 

Setting 

Study Design and 

Key Elements 

of Intervention 

Outcomes 

centers in 

Baltimore, MD. 

HbA1c (−0.5%) and 

perception of quality of care 

Team-based 

approach that also 

provided detailed 

description of 

recruitment and 

training 

Walton JW; 

Snead CA; et 

al. 

100 uninsured or 

underinsured adult 

patients with type 2 

diabetes from 5 

charity clinics at 

Baylor Health Care 

System in Dallas 

TX. 

5-year non-

randomized study 

using CHWs 

supported by nurse 

care managers to 

provide diabetes 

self-management 

education 

18-month results showed 

improved HbA1c (8.7% to 

7.4%) and high levels of 

satisfaction with the program 

Description of a 

diabetes self-

management CHW 

certificate course 

Ferguson WJ; 

Lemay CA; et 

al. 

10 CHWs from 6 

community health 

centers in MA (part 

of Hargraves et. al 

study above) 

Non-randomized 

study of 2-day 

certificate course 

with follow-up 

trainings for CHWs 

Improved knowledge and 

skills in diabetes self-

management, and 

recommendations for CHW 

training programs 

Development of an 

onsite and video-

conference based 

training program 

Colleran K, 

Harding E; et 

al.  

23 diverse CHWs 

from across New 

Mexico 

Non-randomized 

study training 

program for CHWs 

New knowledge, skills and 

confidence for participants. 

The distance learning 

strategy allowed for extended 

training of a diverse group of 

participants 

Study of CHWs by 

role (educator-only 

or educator + bridge) 

Ayala GX; 

Vaz L; et al.  

61 CHW programs 

in Latino 

communities 

Systematic review 

of the roles of 

CHWs in Latino 

communities 

Educator-only programs 

reached more participants 

and employed nearly all 

CHWs as staff; increased 

contact in educator + bridge. 

Consensus on CHW 

scope of practice 

between CHWs and 

employers 

Findley SE; 

Matos S; et al.  

226 CHWs and 44 

employers from 

New York 

Non-randomized 

study surveying 

CHWs and 

employers on the 

CHW scope of 

practice 

Nearly all CHWs willing to 

complete additional training; 

93% of employers agreed 

standardized training would 

improve effectiveness; 5 

roles identified for CHWs 

 

 

Behaviour modification and diabetes control 

A literature review(Jacobs-van der Bruggen et al., 2009) examining the impact of randomized controlled 

trials of patient-centered interventions focusing on lifestyle activities for type 2 diabetic patients 

simulated the long-term outcomes for these interventions on the Dutch diabetic population using a 

computer-based model. 
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Study findings demonstrated that the lifestyle interventions projected a reduction in lifetime cumulative 

incidence of cardiovascular complications by up to 6%. (Life-years gained per participant: 0.34 & Quality 

adjusted Life years (QALYs) gained per participant: 0.14).  

Loss to follow up 

In another prospective RCT (Babamoto et al., 2009) conducted in the United States among Hispanic 

populations in the inner city to determine the effectiveness of CHW led interventions in comparison to 

usual clinic practice found significantly greater proportions of patients enrolled in the standard provider 

care group (50%) and the case management group (43%) were lost to follow-up, as compared with the 

CHW group (28%) 

Cost-effectiveness 

The University of Texas Community Outreach (UTCO) intervention(Brown et al., 2012) is a community-

based diabetes education and self-management programme that includes home-based CHW visits, 

classroom health education classes, nutrition classes, exercise classes, and counseling sessions.  

This study followed a cohort of participants whose A1c levels were above 7% at baseline, but fell to 7% or 

below during the course of the 18-month intervention  

The study used real-world cost structure and assumed ongoing annual costs at the 50% level.  

 Using the Archimedes model, the UTCO intervention is expected to reduce the risk of a 

myocardial infarction by 2.6%, foot ulcers by 5.6%, and foot amputation by 3.5%.  

 A1c levels will fall by 11.7%, and 413.52 life years will be gained through the intervention over a 

20-year period among the 30 participants  

 After accounting for health disutility weights, the UTCO intervention results in an incremental 

gain of 394.92 QALYs amongst 30 participants 

 The resultant ICER for a 20-year period was $33,319 per QALY gained for the entire population 

relative to standard care  

 The intervention was most cost-effective for those aged 50 to 65 years, with a ratio of $30,786 

per QALY gained.  

 The intervention had an ICER of $130,272 per QALY gained over a 5-year period and $56,009 per 

QALY gained over a 10-year period.  

 Raising the effectiveness to 73% lowered the ICER to $28,093 per QALY gained.  

 Adjusting the discount rate to 0% and to 6% resulted in ICERs per QALY gained of $30,026 and 

$37,473, respectively.  

 Lowering annual costs from 50% of program costs to 25% resulted in an ICER of $21,977 per 

QALY gained; increasing them to 75% resulted in $45,696 per QALY gained.  

 Eighty percent of the cohort that entered the program with an A1c level above 9% lowered their 

A1c levels to below 9% at follow-up. For this cohort, the ICER was $10,995 per QALY gained. This 

is largely a function of the long-term health care cost savings accrued.  

 Decreasing effectiveness to 60% raised the ICER to $18,680 per QALY gained; raising 

effectiveness to 100% lowered it to $6,384 per QALY gained.  

 Setting the discount rate for costs as well as QALYs gained to 0% lowered the ICER to $9,980 per 

QALY gained, and setting it at 6% raised the ICER to $12,405 per QALY gained.  
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 Finally, lowering continuance costs to 25% lowered the ICER to $2,156 per QALY gained; raising 

these costs to 75% resulted in an ICER of $19,834 per QALY gained. 

 

Hospitalisation due to diabetes 

A study in five states of America (Jiang et al., 2003) reported that 6.1% of all admissions were for acute 

diabetic complications, 25.1% had chronic diabetes complications and 91.7% had major cardiovascular 

diseases including hypertension, in 76.6% of patients. 

In another study conducted in California (Kim et al., 2010), 10 56.7% of all patients with unscheduled 

admissions and 57.1% of scheduled admissions were for diabetes complications or for conditions other 

than the diabetes itself. 

Umpierrez et.al (Umpierrez et al., 2002) reviewed 1886 admissions in the United States for the presence 

of hyperglycaemia (fasting glucose ≥7 mmol/l or random ≥11.1 mmol/l on two or more occasions) in 

surgery and general medicine patients. Of the patients admitted to hospital 26% were known to have 

diabetes and an additional 12% previously undiagnosed with diabetes had hyperglycaemia first detected 

in hospital. After adjusting for confounders the group with newly diagnosed hyperglycaemia had an 18-

fold increase in in-hospital mortality. Patients with known diabetes had a 2.7-fold increase in comparison 

with normoglycaemic patients. 

In a study conducted in the United Kingdom(Masson EA, 1992) 8.4% of all hospitalized patients were 

suffering from diabetes. Of all the diabetic patients, 14.5% died during that admission and 10.1% died of 

macro-vascular disease. 

Diabetic patients are more prone to be admitted to hospital and it is a frequent co-morbid condition in 

hospitalized patients. The relative risk for hospital admission for diabetic patients is 2.97 and for people 

with both diabetes and hypertension the risk is 3.44 in comparison with patients without these risk 

factors.(Natarajan S, 2004) Diabetes also contributed significantly to prolonged hospital stay, as well as 

inpatient mortality. The median length of hospital stay was 22 days, significantly longer than 10 days for 

non-diabetic patients.(Masson EA, 1992)  

Diabetes is frequently not diagnosed before admission, in addition to the fact that even after admission a 

significant proportion of patients will not have been recognized as having hyperglycaemia. Levetan 

et.al(Levitan CS, 1998) report a prevalence of laboratory documented hyperglycaemia in 13% of 

hospitalized patients; of these 64% had pre-existing hyperglycaemia or new onset diabetes. Thirty six 

percent of these remained unrecognized as having diabetes in an audit of discharge summaries. 

An Australian study(Comino et al., 2015) to determine the risk factors for all-cause hospitalisation and 

excess risk due to diabetes in a large sample of older Australians found that patients with diabetes were 

more likely to have a hospitalisation than participants without diabetes (24.2%; aRR: 1.24, 95% CI: 1.21, 

1.26).  

The age-adjusted admission rates for all-cause hospitalisation for participants with and without diabetes 

were 631.3 and 454.8 per 1,000 participant year respectively. The mean number of hospital days among 

participants with diabetes was 8.3 vs. 5.5.  
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While self-reported Emergency Department (ED) admissions did not change significantly in the CHW and 

case management groups, they increased significantly from 13% to 28% (p < .05) in the standard provider 

care group(67% to 50%, p < .05). Patients who reported exercising at least 3 days a week increased from 

28% to 63% (p < .05) in the CHW group and from 17% to 35% (p < .05) in the standard provider care group 

but remained unchanged in the case management group. Mean A1c decreased from 8.6% to 7.2% (p < 

.05) in the CHW group, 8.5% to 7.4% (p < .05) in the case management group, and 9.5% to 7.4% (p < .05) 

in the standard provider care group.  

 

A cross-sectional retrospective audit(Ncube-Zulu, 2013) of medical records of all patients discharged from 

Chris Hani Baragwanath Academic Hospital in 2009 found that the total hospitalization costs per patient 

were significantly higher for diabetic patients; R27 216-06 ± R19 476-65 compared to R18 185-05 ± R16 

725-90 for the non-diabetic patients. Furthermore, the average length of stay for diabetic patients was 

longer; 13.04 ± 9.29 days vs. 8.86 ± 8.33 days for non-diabetic patients. Average admission rate per patient 

per year was higher in diabetic patients 1.8 ± 0.8 times vs. 1.5 ± 0.6 times in non-diabetic patients. From 

the study sample 38.08 % of patients were patients diabetic. 

A study drawing on discharge data for five states(Jiang et al., 2003) (California, Missouri, New York, 

Tennessee, and Virginia) in 1999 found that, among patients with diabetes who had been hospitalized, 

30% had two or more stays accounting for 50% of total hospitalizations and hospital costs. The prevalence 

of diabetes complications and multiple conditions differed by age, race/ethnicity, and payer among 

patients with multiple stays. 

A retrospective population-based cohort study(Khalid et al., 2014) in England of patients with T2D from 

January 2006 to December 2010 found approximately 60% had at least one hospitalisation during the 4-

year study period. Rates of hospitalisation were as follows: all-cause, 33.9 per 100 patient-years (pt-yrs); 

non-diabetes-related, 29.1 per 100 pt-yrs; diabetes-related, 18.8 per 100 pt-yrs and hypoglycaemia, 0.3 

per 100 pt-yrs. The risk of all-cause hospitalisation increased with hospitalisation in the previous year, 

insulin use and the presence of major comorbidities. The risk of a diabetes-related hospitalisation 

increased with age, female gender, insulin use, chronic renal insufficiency, hypoglycaemia (as diagnosed 

by a general practitioner) and diabetes-related hospitalisation in the previous year. 
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A review of 34,239 patients with a pneumonia-related hospitalization and 342,390 population control 

subjects found that diabetes duration ≥10 years increased the risk of a pneumonia-related hospitalization 

(1.37 [1.28–1.47]). Compared with subjects without diabetes, the adjusted RR was 1.22 (1.14–1.30) for 

diabetic subjects whose A1C level was <7% and 1.60 (1.44–1.76) for diabetic subjects whose A1C level was 

≥9%.(Pinchevsky et al., 2015) 

 

Glycemic control  

The limited available local data suggest that more than two thirds of type 2 diabetes patients in South 
Africa have a glycated haemoglobin (HbA1c) level above the generally recommended target of 7.5%(Amod 
A, 2012) 
 
A meta-analysis of CHW interventions(Palmas et al., 2015) to improve glycemic control found that CHW 
interventions showed a modest reduction in A1c compared to usual care. A1c reduction was larger in 
studies with higher mean baseline A1 

 

First Author Mean (SD) A1c Reduction in 
Intervention Arm 
N 

Mean (SD) A1c 
reduction in Control 
Arm 
N 

Weight 
(%) 

Standardized Mean 
Difference 
(95 % confidence 
interval) 

Brown 0.89 (0.26) 
126 

0.07 (2.95) 
126 

9.7 0.40 (0.15, 0.65) 

Gary 0.20 (1.70) 
273 

0.08 (1.93) 
269 

21.3 0.07 (−0.10, 0.23) 

Allen 0.60 (2.30) 
264 

0.10 (1.80) 
261 

20.5 0.24 (0.07, 0.41) 

Prezio 1.60 (2.24) 
90 

0.95 (2.31) 
90 

7.0 0.28 (−0.01, 0.58) 

DePue 0.31 (1.68) 
95 

0.03 (1.50) 
148 

9.1 0.17 (−0.08, 0.44) 

Rothschild 0.96 (2.07) 
73 

−0.12 (1.66) 
71 

5.4 0.57 (0.24, 0.90) 

Perez-
Escamilla 

0.86 (1.89) 
105 

0.34 (2.42) 
106 

8.2 0.24 (−0.03, 0.51) 

Tang 0.39 (0.89) 
60 

0.55 (1.60) 
56 

4.6 −0.12 (−0.56, 0.31) 

Palmas 0.29 (1.70) 
179 

0.07 (1.58) 
181 

14.1 0.13 (−0.07, 0.34) 
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First Author Mean (SD) A1c Reduction in 
Intervention Arm 
N 

Mean (SD) A1c 
reduction in Control 
Arm 
N 

Weight 
(%) 

Standardized Mean 
Difference 
(95 % confidence 
interval) 

Overall   0.21 (0.11, 0.32) 
Heterogeneity I2 = 
0.37 

 
A cluster-randomised trial in 12 primary care clinics in Tshwane district(Webb et al.) found the mean age 

was 58 years and 80.5% had a body mass index (BMI) ≥25 kg/m2. Sixty-eight percent of patients were 

female. Acceptable glycemic control and LDL-cholesterol were found for only 27% and 33% of patients, 

respectively (HbA1c < 7%; LDL < 2.5 mmol/l). Despite more than 79% of patients reporting to be 

hypertensive, 68% of patients had a systolic blood pressure above 130 mmHg and 64% had a diastolic 

blood pressure above 80 mmHg.  

Using a public sector database, retrospective data on the treatment of type 2 diabetes mellitus(Yacob 
Pinchevsky, 2013) participants found the mean age of the patients was 63 years [standard deviation (SD) 
11.9], 55% of whom were females. The HbA1c was 8.8% (SD 2.5). 26.2% of patients attained HbA1c levels 
of < 7%. Of the total patients, 45.8% met a < 130/80 mmHg blood pressure target, and 53.8% a low-density 
lipoprotein (LDL) cholesterol of < 2.5 mmol/l. Only 7.5% obtained the combined target for HbA1c, blood 
pressure and LDL cholesterol. 
 
A 1% reduction in A1c levels has been correlated with a 21% reduction in vascular complications in people 

with diabetes, resulting in fewer complications and reduced lifetime health care costs. (Stratton et al., 

2000a)Additionally, researchers have found that among the 2.1 million people in the United States with 

type 2 diabetes, those with good glycemic control (A1c 7 or less) had direct diabetes-related medical costs 

that were 16% lower than those with fair glycemic control (A1c ≥7 - ≤9) and 20% lower than those with 

poor glycemic control (A1c > 9).(Oglesby et al., 2006) 

A study in the United States(Oglesby et al., 2006) to quantify the association between direct medical costs 

attributable to type 2 diabetes and level of glycemic control show that direct medical costs attributable 

to type 2 diabetes were 16% lower for individuals with good glycemic control than for those with fair 

control ($1,505 vs. $1,801, p < 0.05), and 20% lower for those with good glycemic control than for those 

with poor control ($1,505 vs. $1,871, p < 0.05). Prescription drug costs were also significantly lower for 

individuals with good glycemic control compared to those with fair ($377 vs. $465, p < 0.05) or poor 

control ($377 vs. $423, p < 0.05). 

A retrospective cohort study(Blecker et al., 2016) of outpatients with heart failure and diabetes in New 
York City found that, compared to patients with an HbA1c of 8.0–8.9 %, patients with an HbA1c of <6.5, 
6.5–6.9, 7.0–7.9, and ≥9.0 % had an adjusted hazard ratio (aHR) (95 % CI) for all-cause hospitalization of 
1.03 (0.90–1.17), 1.05 (0.91–1.22), 1.03 (0.90–1.17), and 1.13 (1.00–1.28), respectively. An 
HbA1c ≥ 9.0 % was also associated with an increased risk of heart failure hospitalization (aHR 1.33; 95 % 
CI 1.11–1.59) and a non-significant increased risk in mortality (aHR 1.20; 95 % CI 0.99–1.45) when 
compared to HbA1c of 8.0–8.9 %. 
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Another study(Nichols et al., 2013) to evaluate the relationship between glycemic control and 
cardiovascular disease (CVD) hospitalizations and all-cause mortality among type 2 diabetes patients 
found that compared with patients with mean A1C 7.0%-7.4%, those with mean A1C <6.0% had a 75% 
increased risk of CVD hospitalization (hazard ratio [HR] 1.68, 95% CI 1.39-2.04, p<0.001) after 
adjustment for demographic and clinical characteristics. Those with A1C 6.0%-6.4% (1.18, 1.00-1.40, 
p=0.048) and 6.5%-6.9% (1.18, 1.02-1.37, p=0.031) also had significantly higher risk relative to the 
reference group of 7.0%-7.4%, as did patients with A1C 8.5%-8.9% (HR 1.55, 1.24-1.94, p<0.001) and 
>9.0% (HR 1.83, 1.50-2.22, p<0.001). Risk of all-cause mortality was significantly greater than the 
reference group among A1C categories <6.0%, 6.0%-6.4%, 6.5%-6.9%, and >9.0%.  

A prospective study(Stratton et al., 2000b) from 23 hospital based clinics in England, Scotland and 
Ireland found that for every 1% reduction in mean HbA1c was associated with reductions in risk of 21% 
for any end point related to diabetes, 21% for deaths, 14% for myocardial infraction, and 37% for 
microvascular complications.   

A study conducted in Italy(Esposti et al., 2013) to determine hospital costs related to glycemic control 

reported findings from other studies including Oglesby et al who found that diabetes-related costs were 

16% and 20% lower for patients with good control (glycated hemoglobin [HbA1c] ≤7%) compared with 

those having fair control (HbA1c >7%–9%) and poor control (HbA1c >9%), while Menzin et al reported that 

patients with a mean HbA1c ≥10% had higher diabetes-related hospital costs than those with a mean 

HbA1c <7%. The study found that over 2 years, the mean diabetes-related cost per person was: €1291.56 

in patients with excellent control; €1545.99 in those with good control; €1584.07 in those with fair control; 

€1839.42 in those with poor control; and €1894.80 in those with very poor control. After adjustment, 

compared with the group having excellent control, the estimated excess cost per person associated with 

the groups with good control, fair control, poor control, and very poor control was €219.28, €264.65, 

€513.18, and €564.79, respectively. 

A study conducted in the United States(Sokol et al., 2005) to evaluate the impact of medication adherence 

on healthcare utilization and cost for chronic conditions including diabetes and hypertension found:  

Disease related cost for diabetes and hypercholesterolemia, high levels of medication adherence were 

associated with lower disease- related medical costs. Total healthcare costs decrease at high levels of 

medication adherence, despite the increased drug related costs.  

Hospitalization risk for all 4 conditions, patients who maintained 80% to 100% medication adherence were 

significantly less likely to be hospitalized compared with patients with lower levels of adherence.  

All-cause costs for diabetes, hypertension, and hypercholesterolemia, high levels of adherence with 

condition-specific drugs were associated with lower medical costs across all of the patients' treated 

conditions. For all 3 conditions, total healthcare costs decreased at high levels of drug adherence, despite 

the increased drug costs.  

For diabetes and hypercholesterolemia, high levels of medication adherence are generally associated with 

a net economic benefit in disease-related costs. Higher drug costs are more than offset by reductions in 

medical costs, yielding a net reduction in overall healthcare costs. This pattern is observed at all adherence 

levels for diabetes and at most adherence levels for hypercholesterolemia. For hypertension, medical 

costs tended to be lowest at high levels of medication adherence, but offsets in total healthcare costs 
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were generally not found. The cost impacts of adherence may be less salient for condition hypertension, 

for which a large fraction of the treated population has a relatively low risk of near-term complication. 

 

A retrospective cohort study conducted in the United States(Ho et al., 2006) to determine the association 

between medication no adherence and clinical outcomes found that medication no adherence was 

significantly associated with increased risks for all-cause hospitalization (odds ratio, 1.58; 95% confidence 

interval, 1.38-1.81; P<.001) and for all-cause mortality (odds ratio, 1.81; 95% confidence interval, 1.46-

2.23; P<.001) 

Incremental increases in medication adherence were associated with improved outcomes. Each 25% 

increase in adherence to antihypertensive medication was associated with −1.0 mm Hg (95% CI, −1.5 to 

−0.6 mm Hg) and −1.2 mm Hg (95% CI, −1.4 to −0.9 mm Hg) reductions in systolic and diastolic BPs, 

respectively. Similarly, each 25% increase in adherence to oral hypoglycemics and statins was associated 

with −0.05% (95% CI, −0.08% to −0.01%) and −3.8 mg/dL (−0.10 mmol/L) (95% CI, −4.5 to −3.0 mg/dL 

[−0.12 to −0.08 mmol/L]) reductions in HbA1c and LDL-C levels, respectively. Furthermore, 25% increases 

in medication adherence were associated with significant reductions in all-cause hospitalization (OR, 0.83; 

95% CI, 0.79-0.88; P<.01) and in all-cause mortality (OR, 0.75; 95% CI, 0.68-0.83; P<.01). 

 

 
A study conducted in the United States(Aikens and Piette, 2013) to determine whether self-reported 
medication adherence predicts future glycemic control in Type 2 diabetes found that only half of patients 
reported high adherence. The study found that even after adjusting for baseline HbA1c, each one-point 
increase in baseline Morisky total score was associated with a 1.8 mmol/mol (or 0.16%) increase in 
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HbA1cmeasured 6 months later. Additionally, baseline endorsement of forgetting to take medication was 
associated with a 4.7 mmol/mol (or 0.43%) increase in 6-month HbA1c (P = 0.005). 
 
Another cross-sectional survey of adults in Ethiopia(Kassahun et al., 2016) found that more than two-
third (70.9 %) of the patients had poor blood glycemic control. Patients who were illiterate (AOR = 3.46, 
95 % CI 1.01–11.91) and farmer (AOR = 2.47, 95 % CI 1.13–5.39) had high odds of poor glycemic control. 
In addition, taking combination of insulin and oral medication (AOR = 4.59, 95 % CI 1.05–20.14) and poor 
medication adherence (AOR = 5.08 95 % CI 2.02–12.79) associated statistically with poor glycemic 
control. 

Mortality  

A Swedish study(Tancredi et al., 2015) to determine the excess risk of mortality among diabetic patients 
found that the overall rate of death per 1000 person-years was 38.64 among persons with type 2 
diabetes (77,117 deaths among 435,369 patients [17.7%]), as compared with 30.30 among controls 
(306,097 deaths among 2,117,483 controls [14.5%]). For cardiovascular mortality, the rate per 1000 
person-years was 17.15 among patients with type 2 diabetes, as compared with 12.86 among controls. 
Among persons with type 2 diabetes with a time-updated mean glycated hemoglobin level of 6.9% or 
less (≤52 mmol per mole) and an age of less than 55 years, the excess risks of death were approximately 
twice as high as the risks among controls (hazard ratio for death from any cause, 1.92; 95% CI, 1.75 to 
2.11; hazard ratio for cardiovascular death, 2.18; 95% CI, 1.81 to 2.64) Among patients in the highest 
category of glycated hemoglobin level (≥9.7% [≥83 mmol per mole]) who were younger than 55 years of 
age, the hazard ratio for death from any cause, as compared with controls, was 4.23 (95% CI, 3.56 to 
5.02) and the hazard ratio for cardiovascular death was 5.38 (95% CI, 3.89 to 7.43). Among patients 75 
years of age or older in this glycated-hemoglobin category, the corresponding hazard ratio for death 
from any cause was 1.55 (95% CI, 1.47 to 1.63) and the hazard ratio for cardiovascular death was 1.42 
(95% CI, 1.32 to 1.53). 

Diabetes Modelling 

There is a prevalence of 3.5 million diabetics in South Africa and a yearly incidence of 148,053.  35% of 

diabetic are undiagnosed.  Currently 30% of diagnosed diabetics have their diabetes under control.  The 

year risk of hospitalisation is 22% higher for a controlled diabetic than non-diabetic (Pinchevsky et al., 

2015) and the cost per hospitalisation is 39% higher for uncontrolled than controlled diabetics (Oglesby 

et al., 2006). 

For the purpose of this investment case, we are calculating the cost impact of increased PHC visits and 

drugs for the additional diabetics diagnosed, combined with the averted hospitalisations of higher case 

finding and higher control rate due to CHWs interventions.  We calculate the net cost of CHW 

intervention by adding the cost of CHWs for the share of their time spent on diabetic case finding and 

control. 

We assumed conservatively, based on the literature review above, that the diagnosis rate will increase 

by 7% due to systematic screening by CHWs and that the rate of controlled diabetes increases by 7%.  

Controlled diabetes adds 6.9 years to life expectancy compared to uncontrolled (Tancredi et al., 2015). 

With a disability weight of 0.133 (Salomon et al.),  and a 3% discount rate, 1,195,112 DALYs would be 

averted over 10 years with the increased number of controlled patients in the CHW scenario. The cost 
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per DALY averted would amount to R6,096 or 8% of the GDP per capita.  WHO estimates that an 

intervention is highly cost-effective if the cost per DALYs averted is equal or inferior to the GDP per 

capita.  CHWs intervention for diabetes is a highly cost-effective intervention. 

Year 1 reflects 1st year of a fully operational high performing CHW team 

 

 Modelling of diabetic costs with CHW scenario 

 

 

 

 

 

 

 

 

Standard Scenario

Yr 1 Yr 1

Prevalence 3,500,000           3,500,000              

% diagnosed 65% 72%

Prevalence on treatment 2,280,000           2,520,000              

Additional diabetic on treatment 240,000                 

% controlled 30% 37%

Controlled 684,000              932,400                 

Additional controlled 248,400                 

Number PHC visits per additional diagnosed patients Yr 1 12                           

Hospitalisation rate

Risk Hospitalisation non-diabetic/year 0.10                    0.10                        

Risk Hospitalisation diabetic controlled/year 0.12                    0.12                        

Risk Hospitalisation diabetic uncontrolled 0.20                    0.20                        

Cost per hospitalisation Rds 2017

diabetic controlled 26,553                26,553                   

diabetic uncontrolled 33,191                33,191                   

Number controlled 684,000              932,400                 

Number uncontrolled 1,596,000           1,587,600              

Cost of PHC visits for additional diabteics on treatment 1,138,780,171R    

Hospitalisation costs 12,561,972,224 13,272,595,908R  

Savings on hospitalisation 710,623,684-R       

Time CHWs on Diabetes 10.00%

CHWs cost 884,770,394R       

Combined costs and savings CHWs 1,312,926,881R    

Diabetic costs in Rds 2017

Share of CHW time on diabetes  10% 

DALYs averted   1.2 million over 10 years 

Cost per DALY averted  R6,096 
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Palliative Care 

There is an increasing recognition of the need for palliative care. A multi-country study conducted in 

Africa (Tanzania, Botswana, Ethiopia, Uganda and Zimbabwe) found the proportion of people requiring 

palliative care to be at least 0.5 - 1% of the total population.(World Health Organization). A Community 

Health Approach to Palliative Care for HIV/AIDS and Cancer Patients in Sub-Saharan Africa. Geneva: 

WHO, 2005].    Beyond cancer and AIDs patients, the increasing number of patients with terminal non-

communicable disease requires an increase in palliative care.  It is estimated that there will be a 300% 

increase in requirement for palliative care in such patients over the next 20 years.  In a study of hospital 

in-patients in the Cape metropole, van Niekerk and Raubenheimer found that 1 in 6 (16.7%) of adult 

inpatients required palliative care.(Raubenheimer, 2014) 

Significant cost savings from hospital-based palliative care consultation teams have been demonstrated, 

but even more savings are estimated to be achievable by providing patients with the necessary support 

to die at home 

CHWs, alongside doctors, can play an important role in the delivery of palliative care. Ntizimira & al 

explain how CHWs identified patients in need of palliative care then send the information to the district 

palliative care team for mapping.   They add that anecdotal data indicates a high level of satisfaction by 

patients and family members with palliative care assisted at community level.(Ntizimira et al., 2015) 

In a study on HIV/AIDS patients, Uys (Uys, 2002) stated that CHWs are uniquely positioned to improve 

end-of-life care for historically marginalized communities.  The range of care ranged from personal care 

(bathing, meal preparation, ambulation, bed baths, and mouth and wound care) to administering 

multivitamins and food supplements.   

The most common kind of assistance given was counselling and information (94%). Symptom control 

also featured very often (69% of clients). The relatively lower percentages of clients who required 

physical care (hygiene and wounds) may be due to the fact that only 19% of the clients were bedridden, 

while 43% were relatively symptom free.  The majority of clients received between two and four visits a 

month (53%) but about 20% received seven or more visits per month. Uys adds that it might appear that 

symptom-free clients get too many visits, but they are often in need of much counselling, teaching and 

welfare assistance.  

In a cost analysis conducted to evaluate the hospital-based and outreach palliative care programme 

(Baragwanath Academic Hospital, Johannesburg)  Hongoro and Dinat (Hongoro and Dinat, 2011) found 

that the cost per outreach visit was 50% less than the average cost of a patient day equivalent for 

district hospitals.  

In a study on length of stay in hospital for palliative care patients, Starks & al found that 86% of patients 

stayed under 1 month. (Starks et al., 2013) 

Palliative Modelling 

The purpose of this modelling is to estimate the savings for the health system of home-based care for 

palliative patients as opposed to hospital stay for those patients who can be managed at home.  We 
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compare 2 weeks in palliative care in hospital with 2 weeks palliative care at home if half of the patients 

currently in hospital for palliative care were managed at home. 

On the basis of the literature review above we made the following assumptions: 

 0.75% of uninsured population require palliative care 

 50% are currently managed in hospitals 

 50% of those will be managed at home 

 CHWs will be performing palliative care alongside PNs 

 The average length of stay in hospital is 15 days  

 The cost per Patient Day Equivalent (PDE) is equal to the average cost at district hospital and 

regional hospital.  The cost per PDE would stand at R2,820. 

 In parallel with an average length of stay of 2 weeks, we assumed that patients managed at 

home would have 1 outreach doctor visit.  

 The cost of an outreach visit is R1,338 by a doctor, half the cost of a PDE in a district hospital 

 Each patient will also be visited an average of 3 times a week by a professional nurse for 

administration of morphine (this is an average as not all patients will require injectable 

morphine) 

 Besides the cost of the outreach visits, the cost of CHWs will reflect the cost of 4 home visits a 

week (8 home visits for the 2 weeks)  

 No deaths or DALYs will be averted 

If 50% of patients currently managed in hospital for palliative care were moved to home 
management for an average of 2 weeks, the cost of home management would stand at R330.7 
million a year, whilst it would have been R3.7 billion if they had been managed in hospital, a 
saving of R3.3 billion a year.  Over 10 years the savings would amount to R29 billion. 

 

 Palliative care modelling 

 

Year 1 10 years

Proportion pop needing palliative 0.75%

Pop uninsured needing palliative 348,033                  

% hospitalised 50%

% moved to home-based palliative 50%

# hospital palliative averted 87,008                      

Average length of stay hosp 15                            

Cost per PDE 2,820R                      

Cost hosp stays 3,680,448,975R       

Cost per Dr outreach visit 1,338R                      

# PN visits per patient 6                              

Cost PN visits 243,531,430           

# CHW visits per patient 8                              

Cost CHWs 87,241,073R             

Costs Dr+PN+CHWs 330,773,840R          

Savings hospital palliative averted 3,349,675,135R       29,318,129,105R     
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BENEFITS FOR THE ECONOMY AND SOCIETY 
 

Estimating the multiplier of a current injection of CHW expenditure 

The multiplier is an estimate of the extent to which an “injection” into the economy through additional 

government expenditure results in economic growth in the form of an increase in the gross domestic 

product (GDP) above the value of the injection (which automatically becomes part of GDP). The injection 

has this effect because the money injected is then spent by those who receive it, and thus generates 

further production so as to make the goods and services on which the money is spent available. 

Unfortunately, most of the work on multipliers has been done in the “advanced economies” rather than 

in developing, emerging or middle-income countries. The World Health Organisation’s Investment Case 

paper(Dr. Bernice Dahn, 2015) utilises a multiplier of 0.7, which it cites as a World Bank estimate of the 

spending multiplier in developing countries. The question then arises as to whether this is an appropriate 

estimate for South Africa. 

The basic formula underlying the multiplier is: 

multiplier = 1/(s+t+m) 

where s is the marginal propensity to save, t the tax rate, and m the marginal propensity to import.  

In South Africa, the rate of savings is very low, and we assume a level of 0.1 for s; taxation is equivalent to 

about 26.5% of GDP1 giving t a value of 0.265; and imports constitute about 30% of GDP(Economics, 2015), 

which we assume gives a level of 0.3 for m. Inserting these values into the formula gives a multiplier of 

1.5. 

An IMF paper(Nicoletta Batini, 2014) provides an alternative rule-of-thumb approach for estimating what 

the first-year multiplier might be for a particular country based on a range of contextual factors. They 

warn that the approach is based on results for advanced economies, and should be further adjusted for 

the specific context of a particular country at a particular time. 

The first step is to calculate a score for the country based on the key contextual factors. Each contextual 

factor is given a score of 1 if the country’s characteristic will tend to increase the multiplier, and 0 if it will 

not. For South Africa, the calculation would be as follows on each of the factors that might increase the 

multiplier: 

 Low trade openness: In South Africa, the ratio of imports to domestic demand (proxied by GDP) 
was 31.7% in 2015, just above the 30% average for the past five years. Similarly, it was 31.3% in 
2012.(Economics, 2017) On this measure, South Africa therefore just misses scoring a 1. 

 Labour market rigidity: South Africa is generally categorised as having a rigid labour market 
where, in part due to strong trade unions, who prevent wages from falling.(2012., 2012) Here 
South Africa scores 1. 

 Small automatic stabilisers, where the ratio of public spending is below 0.4 of GDP. In South 
Africa, the ratio is 0.207(Bank, 2015), well within the prescribed range, so the score is 1. 

                                                           
1 Information provided by Ingrid Woolard, Dean of Commerce at University of Cape Town. 
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 Fixed or quasi-fixed exchange rate: Here South Africa scores 0. 

 Low/safe public debt level: The cutoff point on this variable is 100% of GDP for advanced 
economies and it is 40% for emerging economies. In 2015, South Africa’s government debt was 
equivalent to 50.1% of GDP.(Economics, 2016) The score is therefore 0. 

 Effective public expenditure management and revenue administration. South Africa is usually 
regarded as a good performer in this respect and we allocate a score of 1. 

 
Summing these scores, the total for South Africa is 4. This score suggests that South Africa is in either the 

“medium” or “large” multiplier category, as the range for the former is 3-4 and the range for the latter is 

4-6. 

The suggested multiplier range in “normal times” for the medium multiplier is 0.4-0.6 while that for the 

high multiplier is 0.7-1.0. Because of the uncertainty about which category South Africa should be in, we 

put it at 0.65, between the two ranges. 

The IMF then advises a further adjustment upwards if the economy is at the lowest point of the cycle. This 

increases the first-year multiplier to 1.04. This is more or less the middle of the range of 0 to 2 that the 

IMF says can be obtained with different combinations of factors. 

The IMF advises yet another adjustment of up to 30% if monetary policy is constrained. We adopt a 

conservative approach here and make no adjustment. 

The IMF approach provides the first-year multiplier. However, the impact of an injection is not felt only in 

the first year. The IMF cites Mineshima et al (2014) who suggest that the second-year multiplier tends to 

be 10–30% higher than the first-year multiplier. This is the case for a once-off injection. Where – as would 

be the case for CHWs who continue to be employed – the multiplier would be further increased. 

Unfortunately, however, the IMF does not suggest how much the multiplier should be adjusted for 

ongoing injections. If we assume a 45% adjustment for a combination of going beyond the first-year and 

ongoing injections, then the multiplier becomes 1.5. This is the same value obtained from the simple 

multiplier formula. 

The IMF cites Jooste et al(Charl Jooste, 2012) as estimating the South African government investment 

multiplier at 0.3 and government tax multiplier at 0.7. However, in our reading of Jooste et al, we found 

one model which produced estimates of 0.7 and 0.9 respectively, but not one which produced 0.3 and 

0.7. Further, in the conclusion to their article Jooste et al state that in South Africa, “the multiplier is larger 

than one in countercyclical policy periods [e.g. during a recession, as at present], indicating effective 

expenditure.” 

Jooste et al’s work also provides other support for South Africa having a relatively high multiplier for 

government injections. They do this on the basis that one of the factors that determines the impact (or 

size) of the multiplier is the extent to which the injected money is spent – and thus re-injected into the 

economy – rather than “saved” (kept for later consumption). Jooste’s analysis suggests that in South 

Africa, because of the large numbers living in poverty, the extent to which money is saved (“propensity to 

save”) is very low as additional money is needed for basic needs. (Jooste et al also note, in passing, that a 

very simple calculation of the multiplier for South Africa “often leads to rather bizarre outcomes such as 

multipliers equal to eight for South Africa.” Their own work is based on detailed modelling using several 

different approaches. 
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Jooste differentiates between Ricardian households who save part of their income, and “rule-of-thumb 

households who consume their current income”. They note that, logically, “one would expect the largest 

part of SA consumers to be liquidity constrained and given the sheer unemployment rate (at around 25%) 

one would expect any given income to be consumed immediately.” Their empirical results provide further 

evidence that “South Africa has indeed a large share of liquidity constrained consumers that are 

unable/unwilling to save given extra income.” 

Both the IMF and Jooste et al consider injections in general, without considering who receives the money. 

The fact that the CHW injection would involve payments to poor households, would increase the 

likelihood that very little is saved, thus tending to increase the multiplier. The fact that the money accrues 

to poor households might well also decrease the reducing effect of the open economy as poorer people 

are less likely to buy many imported goods and services. 

Finally, a World Blank blog(Raj, 2012) again argues that a larger marginal propensity to consume (i.e. lower 

propensity to save) will result in a larger fiscal multiplier. The blog notes that historically government 

spending multipliers have been estimated to lie between 1.5 and 2. The blog also cites Vegh et al (2009) 

who found that multipliers tend to be higher for emerging and developing countries than for advanced 

and high income countries. 

Based on these three sources and the reasoning above, we use a multiplier of 1.5 for the CHW injection. 

The value of 1.5 represents the cumulative impact on GDP achieved over a series of years as the full impact 

is not seen in the first year. For the purposes of modelling, we assume that the full impact is felt in the 

third year, with the impact at 1.2 (i.e. double the value of the injection) in the first year, 1.4 in the second 

year (an additional 0.2), and 1.5 in the third year (an additional 0.1). The cumulative impact of this 

injection would translate into R13.6 billion added to the GDP. 

 

 Impact of additional salaries injection on GDP 

 

 

Creating female-dominated jobs 

Creating additional jobs has benefits not only because of the growth it can stimulate in the economy 

through the multiplier, but also because of the personal benefits it brings to the job-holders, their families 

and communities.  

Arcand et al(Jean-Louis Arcand, Forthcoming) suggest that health employment is especially important for 

rural economic development, as it generates income in areas where this is scarce. Further, availability of 

health services in an area can make it more attractive to businesses, as well as to professionals who might 

otherwise be loath to live in these areas. A similar argument could be made in respect of employment in 

poorer urban areas. 

Year 1 Year 2 Year 3 Total

Multiplier 1.2 0.2 0.1                       

Impact on GDP in millions 11,977                   1,089                     544                        13,610                   
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Overall, health employment is dominated by women. This is especially the case at lower levels and, in 

particular, among CHWs. There are several reasons why creating jobs for women is especially beneficial. 

There is no question of the dire need for job opportunities for women in South Africa. Statistics South 

Africa’s Quarterly Labour Force for the first quarter of 2017 produced an overall official unemployment 

rate of 27.7%. This is bad enough in itself. However, the female rate was even higher, at 29.8%. The overall 

expanded unemployment rate was 36.4%, and 40.0% for women. Expressed differently, four out of every 

ten women who wanted to work did not have a job of any kind, whether formal or informal. 

An IMF discussion note(Elborgh-Woytek, 2013) discusses available evidence on the “significant” 

macroeconomic gains that result when women can realise their full potential in the labour market. They 

also cite an ILO paper(Heintz, 2006) which suggests that women’s paid and unpaid work is the most 

important poverty-reducing factor in developing countries. The ILO paper in turn cites evidence that 

gender inequalities can impact negatively on economic growth even in the short run.  

There is widespread recognition that giving money to poor women is more likely to result in benefit for 

other members of the household, and particularly children, than giving money to poor men. This 

recognition has resulted in many of the social grant systems world-wide targeting women as grant 

recipients.  In 2012, Yoong et al(Yoong J, 2012) published a systematic review of research that investigated 

the differential impact of transfers to women and men. They identified 5,774 studies that had some 

relevance, of which 15 were usable for the systematic review in that they explicitly compared the 

outcomes of transfers to women and men. Of the 15, all but two found that transfers to women produced 

better outcomes than transfers to men. In particular, child nutrition and health outcomes were better. 

The 15 studies investigated a range of different types of transfers – four looked at unconditional cash 

transfers, three at conditional cash transfers, two at enterprise grants for households, and six at micro-

credit. There is no reason to think that money flowing to women through employment would yield a 

different result. The IMF discussion note cited above specifically notes that a higher female labour force 

participation rate and female earnings is likely to result in higher expenditure on children’s education. 

Similarly, the discussion refers to studies that show that the share of a family’s resources spent on family 

well-being tends to increase when women account for a larger share of the household’s income. 

In South Africa there is ample evidence of the diverse positive impacts of the child support grant. For 

example, a recent summary of the evidence points to positive impacts on child nutrition, health, school, 

protection of adolescents from risk, increased household resilience, and potential increases in 

productivity and earnings when the child beneficiaries become adults.  

The overwhelming majority of the child support grants have a woman as the recipient, and there is no 

research that compares what the impact is for male versus female recipients. Nevertheless, the fact that 

positive impacts are evident even with such a small-sized grant (R380 since April 2017) gives a good sense 

of what can be achieved when money is channeled to women with children in their care. 

South Africa has an unusually large proportion of women who alone bear responsibility for providing for 

the financial and other needs of their children. In 2014, three-quarters of children under 18 years lived 

with their biological mother, compared to only 39% who lived with their biological father, while only a 

third of children lived with both parents. In the poorest quintile, only 17% of children lived with both 

parents. Among those who do not live with a father who is alive, 28% of children never see the father and 

a further 5% either do not know who their father is, or do not know where he is. Only 39% of those who 
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are not living with their fathers are supported financially by them. In Statistics South Africa’s 2010 national 

time use survey, more than 80% of men living with children under seven years of age did not spend any 

time on child care in the previous day.(D., 2016) These statistics give a sense of how in South Africa in 

particular money accruing to women is far more likely than money accruing to men to benefit children 

and the next generation. 

 

Productivity 

Lauer et al(Jeremy A. Lauer, Forthcoming) observe that health employment creates a positive externality 

by improving the quality and quantity of labour, and thus contributing to economic output (which is what 

GDP measures). They counter a view of the health sector as “unproductive” by citing empirical research 

by the World Bank that shows countries with more developed health systems exhibiting higher 

productivity in manufacturing. They suggest that improvements in the health system in countries in which 

it is less well developed are likely to have a greater impact than similar improvements in wealthier 

countries. 

The final report of the expert group to the High-Level Commission on Health Employment and Economic 

Growth(Richard Horton (Chair), 2016) emphasises that its concern is with inclusive growth, which it 

defines as growth whose benefits are enjoyed equitably across the population. The report presents and 

then counters Baumol’s idea of a “cost disease”. The cost disease argument sees labour-intensive sectors, 

such as health, as holding back economic growth because productivity will not increase at the same pace 

as in less labour-intensive sectors, yet wages will increase so as to prevent the labour supply moving to 

other sectors. This would result in wage growth higher than productivity growth. 

The report notes that while initial research in developed (OECD) countries provided some support for the 

“cost disease” hypothesis, the results changed when research was extended to low- and middle-income 

countries. They cite World Bank findings that wage increases above productivity increases are not the 

driver of health expenditure. The World Bank also observed how health expenditure could contribute to 

increases in productivity in other sectors through improvements in the health of working people. 

The expert group suggests that economic growth benefits will be higher for health expenditure that 

focuses on community-based health programmes, primary prevention and chronic conditions. All these 

characteristics are found in the work typically done by CHWs. 

 

Invisible economic benefits 

The Investment Case paper(Dr. Bernice Dahn, 2015) notes the difficult choices that face poor families 

when there is illness in the household if they live far from health facilities. In particular, such families must 

consider the time and money they will expend in reaching the health facility and any user fees they might 

incur. Implicitly this observation highlights that the presence of CHWs close to people’s homes can bring 

monetary and other savings beyond government – in this case to some of the poorest members of society 

To the extent that CHWs provide care and keep community members healthy, they also can reduce the 

time that women, in particular, spend caring for ill members of the household. Such unpaid work can have 
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monetary implications if the need to care for other members of the household inhibits women’s paid 

work. 

 

Additional productivity of increased health status of the population 

By averting deaths, CHWs contribute to make available an additional workforce.  We used the 

methodology presented in the WHO-led investment case for CHWs (WHO, 2015) to calculate the 

additional productivity of a healthier population and its impact on the GDP.  For each of the tracer 

conditions presented we calculated for each death averted the number of years of productive life (18-60 

years old).  We assumed that the productivity for each of these years is equal to the country GDP per 

capita.  We assumed a yearly increase of 1.5% of the GDP, and a 3% discount rate.  Over 10 years the 

added productivity caused by the CHW intervention would add R413,194 billion to the country GDP.  

 

 Additional productivity due to avoided deaths 
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STAFFING NORMS 
 

In order to calculate the cost of the platform, the number of  CHWs required needs to be quantified, itself 

dependent on the number of home visits required for the non-insured population of South-Africa and on 

the time per week spent by CHWs on activities other than home visits. 

 

Home visits needs 

Methodology 

The target number of home visits for the uninsured population was modelled using the following steps: 

1. Size uninsured population: population projection by age and sex for 2017, number of households  

and medical aid coverage were obtained from StatsSA 

2. Relevant denominator populations were calculated for the various types of home visits of 

conditions: 

a. Children under 1, from which the number of pregnancies was extrapolated applying a 

factor of 1.04 as per the District Health Information System calculations 

b. Children under 5 

c. Population over 40 

3. Burden of disease was assessed through the following information: 

a. HIV population prevalence from the Thembisa model 

b. Population requiring ART, assumed to be 100% of HIV positive as per Test and Treat policy 

c. Population already on ART from Thembisa model 

d. TB incidence from the WHO Global TB report 

e. MDR incidence as % of new TB cases 

f. Malaria prevalence, communication from NDoH 

g. Prevalence chronic disease (under and over 40), communication NDoH 

h. Prevalence Mental health requiring treatment, Williams & al, 2007 

i. Prevalence Palliative Care for Category 3 patients from Hospital Palliative Care 

Association of South-Africa 

4. Home visits are broken down into the following types following the latest CHWs scope of practice 

a. Household registrations (smaller number than in year 1 as many households are already 

registered) 

b. Household screening (yearly for all households and includes HIV testing) 

c. Additional visits to socially vulnerable households 

d. Ante-natal visits 

e. Post-natal visits 

f. Under 1 children 

g. Children aged 1 to 4 

h. on ART at beginning of Year (visits for defaulters or 50% not part of support group)  

i. New ART + TB (visits for defaulters since monthly clinic visits with treatment support) 
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j. New ART no TB (visits for defaulters since monthly clinic visits with treatment support) 

k. TB only new cases (treatment support) 

l. MDR TB 1st 6 months 

m. MDR TB 2nd 6 months Year 1 

n. MDR TB 2nd Year 

o. Chronics (Hyper Tension, Diabetes, Asthma) under 40 

p. Chronics (Hyper Tension, Diabetes, Asthma) over 40 

q. Mental Health requiring support 

r. Malaria 

s. Palliative care 

5. Number of expected home visits were calculated by type of visit by applying to the relevant 

denominator population the prevalence of the condition, the suggested coverage and the 

normative number of CHW visits per year per case. 

6. Some home visits are longer than the routine home visit.  This is the case for registration, annual 

household screening and palliative care/home-based care.  These visits are given a weighting of 

1.8 or 2.  Home visits equivalents are calculated per type of visit as number of home visits 

multiplied by the relevant weighting. 

o The number of home visits equivalent is then recalculated to factor in the number of visits where 

patient has more than 1 condition (estimated 1%) and to reflect the number of patients seen per 

home visit, calculated at an average of 1.1 people per home visit ((ref: Resource Requirements 

for Community-Based Care in Rural, Deep-rural and Peri-urban Sub-districts. A comparative 

analysis in 2 districts in Gauteng and KwaZulu-Natal. 2017, Daviaud E., Besada D., Eager D., 

http://www.mrc.ac.za/healthsystems/CBCReport.pdf) 

7.   This final number is presented for the uninsured population of South-Africa. 

 

Support groups and individual counselling (apart from Home HIV testing) are carried out at the clinic by 

clinic-based CHWs (lay counsellors). They are not included in the calculations above which focus on home 

visits. 

 

Results 

The StatsSA projections puts the 2017 population at 56.73 million and the medical aid coverage at 17%.  

The uninsured population, the target population for this study, stands at 47 million.  With an average 

household size of 3.8, the number of uninsured households is 12.39 million. 

 

The prevalence/incidence of different conditions is presented in the table below. 
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 Prevalence/Incidence per condition 

 

 

The modelling of the number of home visits required for the uninsured population of South-Africa is 

presented in the table below. 

  

Burden of Disease Target Population

HIV/AIDS HIV Population Prevalence 12.7% Total Population

Total HIV+ Population 7,205,058        

Percentage HIV+ requiring ART 100% HIV+

Number already on ART at beginning Year (UNINSURED) 3,327,604        

Planned coverage of New ART needs 50%

TB TB Prevalence New Cases 0.83% Total Population

MDR Prevalence as % of New TB cases 1.8% New TB Cases

Death Rate in first 6 months MDR Treatment 16.0% MDR patients

MALARIA Malaria Prevalence 0.02% Total Population

CHRONIC Chronic Disease Children & under 40 12% Under 40

Chronic Disease 40+ 35% 40+

MENTAL HEALTH Mental Health Requiring Treatment 17% 5 & over

PALLIATIVE Palliative Care 0.75% Total Population

BED-RIDDEN Bed-Ridden requiring Home-Based Carers 0.75% Total Population
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 Modelling number home visits 

 

 

These activities can be regrouped into broader categories to quantify distribution of home visits as 

presented below 

 

 Distribution of home visits 

 

CHW Key interventions Population Reference Size Population Prevalence Coverage
Total Number 

Cases 
% Support group only

% Medium 

Intensity 

Home Visits

% High 

Intensity 

Home Visits

Number Home 

Visits per Case 

Medium 

Intensity

Number Home 

Visits per Case 

High Intensity

Home Visit 

Time 

Equivalent 

Time weighted 

Number Home 

Visits Equivalent

Household Registration All households           12,391,625 25% 75%              2,323,430 100% 1 1.5                3,485,144 

Household screening All households           12,391,625 100% 65%              8,054,556 100% 1 2.0             16,109,112 

Additional Social Vulnerable 

households incl Alc & 

Substance Abuse

All households           12,391,625 25% 50%              1,548,953 100% 3 1.0                4,646,859 

ANC Under 1 * 1.04 1,011,915            100% 80% 809,532                50% 50% 2 8 1.0                4,047,660 

PNC Under 1 * 1.04 1,011,915            100% 90% 910,724                65% 35% 3 4 1.0                3,050,924 

CHILDREN Under 1 972,995                100% 80% 778,396                65% 35% 3 5 1.0                2,880,066 

1 to 4 3,891,981            100% 70% 2,724,387             65% 35% 3 5 1.0             10,080,230 

HIV testing Total Population 47,088,173          87% 5% 2,055,399             2.0                4,110,798 

HIV Total Population 47,088,173          13% 5,980,198             

on ART at beginning of Year 3,327,604            100% 3,327,604             50% 35% 15% 2 4 1.0                4,325,886 

ART Initiations required this 

year
HIV - on ART 2,652,594            100% 50% 1,326,297             

TB Total Population 47,088,173          0.8% 392,715                

New ART + TB ART Initiation Cases 392,715                60% 35% 82,470                   100% 4 1.0                   329,881 

New ART no TB ART Initiation Cases 35% 1,243,827             100% 4 1.0                4,975,306 

TB only new cases TB cases-TB&ART 310,245                80% 248,196                100% 16 1.0                3,971,138 

MDR TB 1st 6 months TB New Cases 392,715                1.80% 95% 6,715                      0% 100% 13 6 1.0                      40,293 

MDR TB 2nd 6 months Year 1 MDR 1st 6 months-Deaths 5,641                     100% 95% 5,359                     75% 60% 40% 26 52 1.0                   195,065 

MDR TB 2nd Year MDR 2nd 6 months Year 1 5,359                     100% 95% 5,091                     75% 50% 25% 3 6 1.0                      15,273 

Chronics (HT, Diab, Asthma) under 40Under 40 34,448,968          12% 50% 2,066,938             75% 20% 20% 3 6 1.0                3,720,489 

Chronics (HT, Diab, Asthma) over 4040+ 12,639,205          35% 50% 2,211,861             30% 20% 20% 3 6 1.0                3,981,350 

Mental Health requiring support5 and over 42,223,197          17% 50% 3,483,414             30% 50% 20% 4 6 1.0             11,146,924 

Malaria Total Pop 47,088,173          0.02% 95% 8,947                     0% 90% 10% 1 2 1.0                        9,841 

Palliative care Total Pop 47,088,173          0.8% 70% 247,213                100% 20 1.0                4,944,258 

CHW Home visits % of time

MCHW 19%

HIV/AIDS 27%

TB 8%

Chronic 36%

Palliative care 10%

Total 100%
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After adjusting for condition overlap and number of patients seen per home visit, the total number 

of home visits equivalent for the South-African uninsured population stands at  81 million a year.  

This is the equivalent of 1.7 home visits per capita adjusted for time, or 1.6 home visits per capita 

not adjusted for time. 

 

Number of households per CHW 

Methodology 

Having calculated the number of home visits required for the 2017 uninsured population of South-Africa, 

the following steps were taken to assess the target number of households per CHW in urban, rural and 

deep-rural settings: 

o Assessment of time available for work per CHW per year 

o Assessment of activities, other than home visits, which have to be undertaken by CHWs 

o Time quantification of these activities per CHW 

o Calculation of time available for home visits per CHW in number of days per week 

o Definition of number of home visits per day which can be carried out by a CHW in urban areas, 

based on the analysis of CHW time utilisation in KZN and Gauteng2 

o Calculation of number of home visits per day per CHW in rural and deep-rural areas by applying 

ratio of rural to urban and deep-rural to urban extracted from previous study3  

o Calculation of number of home visits per year per CHW in urban, rural and deep-rural areas 

o Calculation of the population which can be covered by CHW in urban, rural and deep-rural areas 

applying the number of home visits per capita previously calculated 

o Calculation of number of households per CHW per year, applying the average size of household 

 

 

Results 

A CHW will be available for work for 221 days a year, being off for week-ends, 20 days annual leave, 10 

days public holidays and 10 days sick leave.  A CHW will work an average of 6 hours a day, 30 hours a 

week. 

 

 

                                                           
 
3 Resource Requirements for Community-Based Care in Rural, Deep-rural and Peri-urban Sub-districts. A comparative 
analysis in 2 districts in Gauteng and KwaZulu-Natal. 2017, Daviaud E., Besada D., Eager D., 
http://www.mrc.ac.za/healthsystems/CBCReport.pdf 
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 Number of working days available per year per CHW 

 

 

An average of 58 days a year will be spent by CHWs on activities other than home visits.  These include 

updating the resource profile of the community, organizing and participation in health days, community 

meetings, visits to institutions available in the patch (ECD, old age homes), participation in epidemic 

response (an average of 1 day is calculated as a minority of patches will require this across the country), 

time in facility for supervision and admin and days spent on training. 

 

 CHW activities other than home visits 

 

 

Given the 221 work days available per year, these 58 days will translate in the equivalent of 1.3 days a 

week on non-home visits activities, leaving the equivalent of 3.7 days a week available for home visits 

(74% of their total time).  CHWs have to report to the clinic every morning where they also eat, leaving an 

average of 5 hours a day in the field.  The study on CHW time utilisation shows that in urban areas, CHWs 

take a median time of 50 minutes per home visit (travel time and time in home combined) giving an 

average of 6 home visits per day in urban areas.   

 

The same study shows that for rural areas an additional 33% of time must be added and 62% in deep-rural 

areas.  In rural areas, CHWs can make an average of 4.5 home visits a day and 3.7 a day in deep-rural 

areas.  Spending the equivalent of 3.7 days a week on home visits, a CHW can make an average of 22 

home visits a week in urban areas, 17 in rural areas and 14 in deep-rural areas. 

Total Days / Year Weekends Annual Leave Public Holidays Sick Leave

365 104 20 10 10 221 44.2

Days Available

Days NOT Available Work Weeks 

Equivalent / 

Year

Days per Year  NOT available for Home 

Visits

Number per 

Month

Number Days 

per Year

Developing Resource Profile of 

Community
0                              2 Shorter time in second year, 10 days in 1st Year

Specific health days Cty 0 10                           

Community meetings … 0.5 6                             

School health follow-up 0.05 0.6                          

Creche, ECD institutions 0.2 2                             not all CHW patches will have these institutions

Other institutions 0.3 3                             

Epidemic Response                              1 averaged across the country

Facility Days incl supervision/admin 2.5 28                           half-day for 3 weeks, 1 day 4th week

Training 6

Total 58                           
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With an average of 1.7 home visits per capita per year, and 3.8 people per household, in urban areas a 

CHW can be allocated 150 households, 113 in rural areas and 92 in deep rural areas. 

 

 Number households per CHW per year 

 

 

According to Stats SA 65% of population lived in urban areas in 2015.  We assumed that 20% of the 

population lives in rural areas and 15% in deep-rural areas.  Applying the number of households per CHW 

and the distribution of households between urbans, rural and deep rural, the total number of CHWs 

required for the country would stand at 95,962.  Applying policy norm of 10 CHWs per team, just under 

9,600 teams would be needed for the country. 

 

 Number CHWs and number of teams 

 

 

 

COSTING 
Costing of the platform was done from the provider (health system) perspective, assuming an adequately 

equipped and supported team.  It did not include costs paid by CHWs.   

 

Methods 

We used the number of CHWs and number of teams required as calculated in the previous section.  As 

per current guidelines regarding WBOTs, each team is supervised by a full-time dedicated staff nurse: the 

Outreach Team Leader (OTL). 

Urban Rural Deep Rural

Days per Week for

Home Visits

Not Home Visits

Ratio to Urban 1.0 1.3 1.6

Home Visits per Day per CHW 6.0                            4.5                          3.7                      

Home Visits per Week per CHW 22                             17                           14                       

Home Visits per Year per CHW 978                          735                        604                    

Number home visits per capita per year 1.7                            1.7                          1.7                      

Number people per household 3.8                            3.8                          3.8                      

Households per CHW 150                           113                        92                       

3.7

1.3

Urban Rural Deep Rural Total

Number CHWs required 53,818                     22,024                  20,120              95,962                  

Total number of Teams SA 5,382                       2,202                     2,012                 9,596                     
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Costs are separated into set-up and recurrent costs.  Set-up costs cover equipment (staff lockers, team 

laptop, cell phones for the team leader and each CHW, kits) and training.  Infrastructure costs were not 

included as CHWs operate mostly from existing structures and these costs are reflected in the 10% 

overheads. Recurrent costs include salaries (from assistant director for community-based care to 

supervisors (OTL) and CHWs), administration fee, supplies (airtime, stationery, equipment maintenance) 

and kit replenishment, and 10% overheads.  Set up costs are annualised, using straight depreciation,  as 

they are not one-off costs and have to be repeated according to each item’s length of life.  Recurrent costs 

reflect 1 year costs. 

Equipment: a laptop per team was costed at R10,000 purchase price, reflecting a below average price 

laptop but offering enough functionality for the envisaged use.  Similarly, cell phones were costed at 

R1000 each. The kit was costed at the current cost of a well-equipped kit in the Gauteng province to which 

we added gloves and masks.  Salaries of assistant director and staff nurses reflected mid-point salaries for 

that category of staff in government employ.  Benefits equivalent to 37% of salaries were added.  CHWs’ 

stipend was set at R3,500.  The standard administration fee of 10% for these stipends was added to reflect 

the cost of the administering NGO or paying structure.  Supplies included a monthly voucher of R150 

airtime for CHWs and R500 for the OTL.  Stationery was costed at R2,500 a year, as was equipment 

maintenance.  A 10% overhead was added to the sub-total of annualised set-up costs plus recurrent costs. 

Costs are expressed in 2017 Rands.   

  

Results 

For South Africa’s uninsured population 9,596 teams would be required with 9,596 team leaders and 

95,962 CHWs.  The 52 assistant directors, 1 per district, would spend 66% of their time on WBOT teams. 

The yearly total financial costs would amount to R8.8 billion, or R92,135 per CHW, representing their 

stipend and training, supervision, equipment, overheads.   This is equivalent to R156 per capita total 

population.  The R8.8 billion would represent 17.6% of the current public sector PHC expenditure, a 

significant increase compared to the current situation where evaluations in 2 districts with more 

developed WBOTs platforms show that expenditure on WBOTs represented under 4% of PHC expenditure.  

About R2 billion is currently being spent on the CHW platform.  The additional amount would thus stand 

at R6.8 billion.  

If WBOTs were deployed only amongst populations of wealth quintiles 1 and 2 (the poorest of the 5 

quintiles), the total cost would amount to R3.5 billion.  
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 Cost of the WBOT platform 

 

 

 

COST-EFFECTIVENESS, COSTS AND SAVINGS OF THE CHW PLATFORM 
 

Earlier sections have analysed the cost-effectiveness of CHW interventions for tracer conditions along the 

course of life.  They are summarized in the table below.  All these interventions, except hypertension, with 

higher case-finding and better retention in treatment are highly cost-effective with a cost per DALY 

averted below the country GDP per capita.  Services for hypertension at a cost above the GDP per capita 

would be cost-effective.  Furthermore, interventions for HIV/AIDS and TB are cost-saving through avoiding 

further transmissions, drug resistance and enabling cheaper treatment. 

 

 Cost-effectiveness of the CHW platform 

 

Unit Cost Quantity Life Years % for WBOT
Annualised Cost for 

SA

Annualised 

Cost per CHW

Set-up

Equipment 

Staff Locker 849                96,030         10                  100% 8,152,930              85                   

Cell phone CHWs 1,000            96,030       2                    100% 48,014,901            500                

Cellphone OTL 1,000            9,603         2                    100% 4,801,490              50                   

Laptop per team 10,000          9,603         5                    100% 19,205,960            200                

Uniform per CHW 1,200            96,030       2                    100% 57,617,881            600                

Equipment: kits 2,495            96,030       2                    100% 119,797,177          1,248             

Training CHWs 6,000            96,030       5                    100% 115,235,762          1,200             

Recurrent Salaries/Stipends

Asst Director CBS 426,000        52               1                    66% 14,620,320            152                

Staff Nurse (OTL) 251,244        9,603         1                    100% 2,412,691,141      25,124          

CHW WBOTs 42,000          96,030       1                    100% 4,033,251,656      42,000          

Administration fee @10% 4,200            96,030       1                    100% 403,325,166          4,200             

Supplies -                  

Cellphone time CHWs 1,800            96,030       1                    100% 172,853,642          1,800             

Cellphone time OTL 6,000            9,603         1                    100% 57,617,881            600                

Stationary per CHW 2,500            96,030       1                    100% 240,074,503          2,500             

Equipment maintenance 2,500            1                 1                    100% 2,500                      0                     

Kit replenishment per CHW 3,500            96,030       1                    100% 336,104,305          3,500             

Subtotal 8,043,367,214      83,759          

Overheads (room, electricity…) 10% 804,336,721          8,376             

ANNUALISED Total 8,847,703,936      92,135          

SA costs in Rds 2017

Interventions
DALYs averted 

over 10 years

Incremental 

Cost per DALY 

averted

GDP per capita Comment

Mother and Child 964,587             18,013          78,254          highly cost-effective

HIV/AIDS 1,061,669         19,999 -         highly cost-effective and cost saving

TB 1,002,592         2,121 -            highly cost-effective and cost saving

Hypertension 73,716               105,051        cost-effective

Diabetes 1,662,912         6,096             highly cost-effective
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The adequately resourced CHW platform would not translate into additional cost for the health sector, 

rather it would save R29.9 billion for the health sector over 10 years.  In addition it would add R426.8 

billion to the GDP through the multiplier effect of increased employment and added productivity of a 

healthier population. 

 

 Costs and savings of the CHW platform 

 

 

Sensitivity analysis 

If a 5% discount rate, as opposed to a 3% discount rate, is applied to the benefits to the economy, the 

amount contributed to the economy by the multiplier and the added productivity would be R346 billion. 

  

Interventions
Cost/Saving 

in R millions

Addition to 

GDP

Mother and Child 14,937               

HIV/AIDS 21,233 -              

TB 2,911 -                

Hypertension 7,744                 

Diabetes 1,313                 

Palliative care 29,750 -              

Multiplier effect 13,610          

Higher productivity 413,194        

Total 29,901 -              426,804        
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DISCUSSION 
Community health platforms are in many countries patchy, under resourced and with unsecured budgets. 

As a consequence their impact has been suboptimal.   However numerous studies have shown the 

potential of optimally performing CHWs interventions, showing significant numbers of deaths averted, 

DALYs averted and financial savings for the health system.   

To ensure adequate and on-going resourcing of the CHW platform, the government must satisfy itself that 

such investment is justified by the returns it brings.  Returns can be expressed in improved health status 

through CHWs interventions and by the impact of added employment and improved health status on the 

economy and society.  Return on investment was the focus of this investment case.   

Whilst based on results from a literature review, the modelling has used a conservative approach, avoiding 

spectacular impact results often associated with well-resourced and intensively supported trials not easily 

replicable on an on-going basis.  In addition, due to the time for this study it has not been possible to study 

the impact on co-morbidities, thus understating the true impact of CHWs. 

Despite this conservative approach and scope, all interventions by CHWs in the fields of mother and child 

health, HIV/AIDs, TB, Hypertension and Diabetes would lead to a decrease of just under 200,000 deaths 

over 10 years and to 4.8 million DALYs averted. Hypertension services by CHWs has been shown to be 

cost-effective by WHO thresholds with cost per DALY averted below 3 times the GDP per capita.  All other 

interventions presented have been shown to be highly cost-effective, with a cost per DALY averted mostly 

very significantly lower than the country GDP per capita.  In the areas of HIV/AIDs, TB and palliative care, 

CHWs interventions are in fact cost-saving for the health-system.  Combining all interventions and the 

cost of the platform a saving of just under R30 billion will be made over 10 years. 

If the health sector would benefit from this strong CHW platform, the economy and society at large would 

also benefit.  The injection of the added salaries - mainly to poor women- will be spent rather than saved, 

and will translate into an amount of R13.6 billion added to the country GDP over the first 3 years due to 

the multiplier effect.   In addition, the better health status of the population and the deaths averted 

through the CHWs interventions, translate into an additional 5 million productive life years added to the 

workforce over 10 years.  The consequent increase in productivity would add R413 billion to the GDP. 

A highly performing CHW platform would create very substantial savings for the country. 

Some interventions have been shown to be cost saving or incur a low cost per health impact when others, 

whilst cost-effective or highly cost-effective, have a higher cost per health impact.  Should CHWs 

interventions be limited to interventions with low cost?  In line with the policy on CHWs in South Africa, 

the CHW platform is an integrated platform where CHWs are generic workers covering a continuum of 

conditions following the life course.  These interventions are not independent from each other and often 

have an additive impact by being delivered together, even if this additive impact has not been quantified 

in this study.  Diabetics have a much increased risk of contracting TB or being hypertensive.  The same 

home visit will support case finding or adherence to treatment for these three conditions.  In addition, 

reducing the number of interventions in order to increase the population covered by each CHW and thus 

reducing the number of CHWs is not feasible.  CHWs travel by foot and have no transport allowance.  A 

larger geographical patch per CHW would make walking to the more distant homes impossible. 
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In order to enable the benefits from the CHW platform, additional funding must be made available to 

build and maintain this platform.  It is already partly funded by the government to the tune of 

approximately R2 billion a year.  At a monthly stipend level of R3,500, an adequately trained, equipped 

and supported platform would require an additional R6.8 billion a year with the new suggested staffing 

norms. Note that the total cost of the platform has been included in the costs of the intervention, the 

costs per DALY averted and the savings identified. This is not solely an additional cost as it would translate 

into R426.8 billion being added to the GDP over 10 years due to the multiplier effect of increased 

employment of the additional CHWs and the added productivity of the DALYs averted.   

This analysis demonstrates that investing in a sufficient number of CHWs and HBCs, while incurring 

significant expenditure will translate into very substantial health and economic benefits, which, in turn, 

will have immeasurable positive social and political impacts through better health status and increased 

employment. 

 

 

 


