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Abstract
Background
The HealthRise initiative seeks to implement and evaluate innovative community-based
strategies for diabetes, hypertension and hypercholesterolemia along the entire continuum
of care (CoC)-from awareness and diagnosis, through treatment and control. In this study,
we present baseline findings from HealthRise South Africa, identifying gaps in the CoC, as
well as key barriers to care for non-communicable diseases (NCDs).
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Methods
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This mixed-methods needs assessment utilized national household data, health facility surveys, focus group discussions, and key informant interviews in Umgungundlovu and Pixley
ka Seme districts. Risk factor and disease prevalence were estimated from the South Africa
National Health and Nutrition Examination Survey. Health facility surveys were conducted at
86 facilities, focusing on essential intervention, medications and standard treatment guidelines. Quantitative results are presented descriptively, and qualitative data was analyzed
using a framework approach.
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via the link noted below. SANHANES data can only
be obtained with the permission of the Human
Sciences Research Council. The South Africa 2011
Census data is available at: https://www.datafirst.
uct.ac.za/dataportal/index.php/auth/login/?

Results
46.8% of the population in Umgungundlovu and 51.0% in Pixley ka Seme were hypertensive. Diabetes was present in 11.0% and 9.7% of the population in Umgungundlovu and
Pixley ka Seme. Hypercholesterolemia was more common in Pixley ka Seme (17.3% vs.
11.1%). Women and those of Indian descent were more likely to have diabetes. More than
half of the population was found to be overweight, and binge drinking, inactivity and smoking
were all common. More than half of patients with hypertension were unaware of their
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disease status (51.6% in Pixley ka Seme and 51.3% in Umgungundlovu), while the largest
gap in the diabetes CoC occurred between initiation of treatment and achieving disease control. Demand-side barriers included lack of transportation, concerns about confidentiality,
perceived discrimination and long wait times. Supply-side barriers included limited availability of testing equipment, inadequate staffing, and pharmaceutical stock outs.

Conclusion
In this baseline assessment of two South African health districts we found high rates of undiagnosed hypercholesterolemia and hypertension, and poor control of hypercholesterolemia,
hypertension, and diabetes. The HealthRise Initiative will need to address key supply- and
demand-side barriers in an effort to improve important NCD outcomes.

Introduction
Following public health successes in the prevention and treatment of communicable diseases,
and combined with increasing life expectancy in most countries, non-communicable diseases
(NCDs) have become the leading cause of death globally, accounting for nearly 40 million
deaths in 2015.[1] The burden of NCDs has disproportionately increased in low- and middleincome countries (LMICs), which are also more likely to face challenges due to developing
health systems and limited infrastructure.
To advance community-based solutions to improve NCD outcomes in underserved populations, a broad coalition of partners from communities, governments and donors launched
HealthRise, a five-year demonstration project designed to increase detection, management,
and control of diabetes and cardiovascular diseases (CVD) in support of—and together with—
local health systems and communities in four countries: South Africa, India, Brazil, and the
United States. The initiative builds on World Health Organization (WHO) and Sustainable
Development Goals (SDGs) objectives, which emphasize NCDs as a global priority and recommends the use of effective community-based interventions.[2,3] HealthRise seeks to further
this mission by implementing and evaluating innovative community-based strategies for diagnosing, treating, and managing CVD and diabetes, thereby, creating an evidence base for strategies that improve health outcomes. [4]
In South Africa, one of the HealthRIse supported countries, recent policy reforms have
begun to address the increasing burden of NCDs, but there remain significant opportunities to
expand access to NCD care and treatment, and increase the availability of effective community-based services and pharmacological interventions. [5–7] Consistent with the strategies
outlined by the WHO Global NCD Monitoring Framework, South Africa released its Strategic
Plan for the Prevention and Control of Non-Communicable Disease 2013–2017.[2,8] However, only three South African provinces have drafted their own NCD strategic plans, and
none have been approved thus far.[9] Buy-in at the provincial and local levels will be critical
for South Africa to address chronic disease management by capitalizing on its successes with
community-based interventions focused on diagnosis and long-term management of HIV.
In addition to obtaining provincial and local buy-in of NCD plans, numerous other obstacles need to be overcome and/or addressed. Among the documented challenges South Africa’s
health system faces are human resource shortages, insufficient health care financing, and inadequate public health system infrastructure.[10–12] Addressing these gaps requires greater
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evidence and prioritization of solutions that address the current and future burden of disease.
[13] Furthermore, social disparities have posed a persistent challenge to past communitybased interventions. However, these disparities can be combatted and mitigated with interventions informed by the present needs of specific communities.[14,15] Among the strategies suggested is the creation of a more formal cadre of community health workers (CHWs) within
district-based primary care teams, a key focus of the HealthRise initiative. [16,17]
The HealthRise initiative presents an opportunity to create evidence-driven communitybased initiatives at a critical time. The first step in developing this evidence base is establishing
baseline community findings. In this paper, we present results from the HealthRise needs
assessment conducted in two communities in South Africa, Umgungundlovu and Pixley ka
Seme. We identify baseline characteristics and barriers to care for hypertension, hypercholesterolemia, and diabetes in order to inform HealthRise community-based interventions to
control these conditions. Our analysis examines the burden of NCDs and contributing risk
factors, and highlights gaps in diagnosis, treatment, and management of these conditions from
both the patient and provider perspective. Finally, we briefly present the demonstration projects that will be implemented in each district to address the needs assessment findings.

Methods
To understand the burden and current response to NCDs in South Africa, we examined barriers to diagnosis, treatment, and management of NCDs. We used a continuum of care (CoC)
framework to understand how an individual moves through and interacts with the health care
system (Fig 1). [4]

Study setting and population
The HealthRise project is taking place in two districts within South Africa—Umgungundlovu
in KwaZulu-Natal Province, and Pixley ka Seme in the Northern Cape Province. These districts were chosen by key stakeholders given their involvement in the piloting of the National

Fig 1. The continuum of care framework.
https://doi.org/10.1371/journal.pone.0192603.g001
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Health Insurance scheme, their status as underserved districts, and the presence of willing and
interested government and nongovernmental partners. Both districts demonstrate the complex heterogeneity of South African society, with its enormous inequalities in wealth, often
along racial lines, that along with other social determinants result in significant health disparities. Both districts also reflect the rapid social and epidemiologic transition underway in South
Africa, and provide a microcosm of the ethnic diversity with the country’s population.[1,18]

Data
This mixed-methods needs assessment utilized previously collected national household data,
as well as primary data collected through health facility surveys, qualitative focus group discussions (FGDs), and key informant interviews (KIIs) in each of the two districts of interest.
To quantify risk factor and disease prevalence, and explore health-seeking behavior, we
used the South Africa National Health and Nutrition Examination Survey (SANHANES) completed in 2011 and 2012. This survey included a questionnaire, physical examination, and biomarker measurement. Because SANHANES was representative at the provincial level, we used
district-level population structures and demographic information from the 2011 Census to
scale SANHANES estimates to the district level.
Public health facility sample frames were obtained from the provincial Ministry of Health
offices of KwaZulu-Natal and Northern Cape. Comprehensive lists of private providers in
the districts were not available. Instead, a convenience sample frame was constructed using
online searches for private providers located within the districts. In Pixley ka Seme, a sparsely
populated area, all health facilities within the district were included. In Umgungundlovu,
where there were more facilities, we sampled facilities from four randomly selected sub-districts, stratifying by facility type. Verbal consent from the facility administrator was required
for participation. In Umgungundlovu, 15% of selected samples were replaced due to refusals
and administrative barriers (e.g. unavailable supervisors to grant permission). These sample
replacements targeted facilities of the same type, where possible, and were conducted through
random selection.
The distribution of platform type for the facility sample is presented in Table 1. Surveys
were conducted at 86 facilities and based on the WHO package of essential NCD interventions
as well as South Africa’s Essential Medicine List and Standard Treatment Guidelines for Primary Health Care 2014.[19] The survey was adapted from a questionnaire developed for the
Access, Bottlenecks, Costs, and Equity study conducted by the Institute for Health Metrics and
Evaluation (IHME).[20] Surveys were translated into English, Afrikaans, and Zulu. Information was collected about facility capacity, equipment availability, pharmaceutical and supply
stocks, staffing, and services provided. Data was collected on netbooks via computer-assisted
Table 1. Facility sample by district and platform.
Platform

Umgungundlovu

Pixley ka Seme

Hospital

3

3

Community Health Centre (CHC)

6

8

Primary Health Centre (PHC)

18

28

Mobile clinic

9

0

Satellite clinic

0

4

General private practitioner clinic

3

0

Private pharmacy

4

0

Total

43

43

https://doi.org/10.1371/journal.pone.0192603.t001
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Table 2. Interview and focus group participants.
Interviewees

Umgungundlovu

Pixley ka Seme

CCGs or CCG managers

2 interviews

1 interviews

Healthcare Providers: PHC doctors, Public GP , Private GP

6 interviews

3 interviews

Health facility managers or policy maker

1 interviews

2 interviews

NGO Officials

1 interview

1 interview

Nurses

2 interview

3 interviews



General Community Members

5 FGD

4 FGD

NCD Patients

4 FGD

2 FGD

Total

11 interviews / 9 FGD

10 interviews / 6 FGD



CCG-community care giver
GP-general practitioner



https://doi.org/10.1371/journal.pone.0192603.t002

personal interviews (CAPI) using SurveyBe Implementer version 4.3.31 software, and de-identified data was stored for analysis.
Qualitative data were collected through semi-structured KIIs and FGDs with target populations, stakeholders, and health system personnel. Populations of interest include those identified by the continuum of care. Key stakeholders, and ultimately key informants, were
identified through discussions with the District Health Office leadership and officials at participating health care facilities. Following receipt of verbal consent in the native language of each
respondent, individual interviews were conducted with 21 healthcare providers and policymakers, including doctors, nurses, CHWs, and health officials, as described in Table 2. Additionally, 15 FGDs were conducted with NCD patients as well as members of the general
community population. Patients were recruited from different facilities, including attendees of
both public and private facilities within the same group (where possible), in order to represent
a range of socio-demographic backgrounds. Focus group discussions were facilitated by contracted, trained interviewers with qualitative survey expertise, who were fluent in English, isiZulu, and isiXhosa in Umgungundlovu; and English, Afrikaans, isiXhosa, and Setswana in
Pixley ka Seme. The transcripts were translated into English in preparation for qualitative
analysis.

Analysis
SANHANES data were used to estimate prevalence of disease and risk factors as well as diagnosis, treatment, and control of hypertension, hypercholesterolemia, and diabetes mellitus.
[21] SANHANES data, however, cannot be used directly to make estimations at the district
level as it was not sampled to be representative at this level. We instead made estimates of stratified subpopulations (sex, race, and sex-race combinations) at the national level and then
weighted the estimates to match the district level population structure from the 2011 Census.
[22,23] We were unable to stratify by age due to small sample sizes, but the national and district means and confidence intervals were all within one year of each other suggesting comparability. We present district level continuum of care estimates. However, due to small sample
sizes and increased uncertainty, we do not present district-level estimates of subpopulations.
Instead, subpopulation estimates are reported at the national level, adding context and value to
district level disease prevalence estimates.
Individuals were classified as having disease if a patient reported a history of prior diagnosis
or were found to have a biomarker measurement above recommended thresholds. Individuals
were considered to be hypertensive if they had a diastolic blood pressure  90 mmHg or
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Table 3. Items included in facility capacity analysis.
Category

Diabetes

Hypertension

Pharmaceuticals

insulin, aspirin, statins, ACE Inhibitors, biguanides and sulphonylureas insulin, aspirin, statins, ACE Inhibitors, thiazide diuretic, calcium
channel blockers and beta blockers

Testing Capacity
equipment

scale, blood pressure apparatus, plasma glucose tests or glucometers
scale, blood pressure apparatus, plasma glucose tests or glucometers
and blood glucose strips, urinalysis, total cholesterol test or fasting lipid and blood glucose strips, creatinine tests (eGFR), urinalysis and total
profile or LDL cholesterol test, creatinine test (eGFR) and HbA1c test
cholesterol test or fasting lipid profile or LDL cholesterol test.

Guidelines

PC101 or disease specific treatment guidelines and EML.

PC101 or disease specific treatment guidelines and EML.

https://doi.org/10.1371/journal.pone.0192603.t003

systolic blood pressure  140 mmHg.[24] For diabetes, the threshold was HbA1c level  6.5%.
[25] For high cholesterol, the threshold was non-fasting total serum cholesterol levels  6.2
mmol/l.[26] The same threshold was used for determination of both diagnosis and control for
hypertension. For diabetes, control was defined as having a HbA1c < 8%. As there is no agreed
upon treatment goal for cholesterol, we did not estimate disease control for hypercholesterolemia.[27] Individuals were considered under treatment if they reported receiving allopathic
treatment for the condition. In reporting their condition, patients were not asked to differentiate types of cholesterol; thus, we considered those that reported receiving anti-lipid medications as under treatment, though we recognize that anti-lipid medications are not prescribed
for all individuals with high cholesterol. We made estimates of prevalence for four risk factors:
binge drinking (consuming  5 drinks for men or  4 drinks for women in one sitting); body
mass index (BMI) (overweight:  25 kg/m2 and obese:  30 kg/m2); smoking (currently using
any type of tobacco); and physical inactivity (<600 metabolic equivalents (METS) per week).
We assessed for differences between groups using a survey weighted chi-square test.
Facility data were analyzed separately by district and platform type. To analyze availability
of pharmaceuticals and equipment, physician input and national guidelines were utilized to
group items based on condition.[19,28] Table 3 contains a list of testing equipment, pharmaceuticals, and guidelines included for each condition. To calculate availability, we summed the
number available in each category (pharmaceutical, equipment, guidelines) at the facility and
divided by the total number of items listed.
The framework approach was used to analyze qualitative data.[29] Initially, a representative
sample of KIIs and FGDs were reviewed. During this process, open coding was used to classify
participant responses. After reading and coding the initial group of interviews, a working thematic framework was developed based on emerging themes. The remaining interviews were
coded based on the working thematic framework.

Ethics review
This study was approved by the Institutional Review Board of the University of Washington
and the Ethical Review Board of the University of Witwatersrand, as well as the provincial
research boards of KwaZulu-Natal and Northern Cape.

Results
Population characteristics, disease prevalence and risk factors
Race, age and gender characteristics can be found in Table 4. As mentioned above, Umgungundlovu is predominantly Black African (84.8%), while Pixley ka Seme is majority Coloured
(59.4%). Both districts have similar age distributions, with approximately two-thirds of the
population between ages 15 and 64. Just over half of the population was female in Umgungundlovu and Pixley ka Seme.
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Table 4. Population characteristics and risk factors.
Umgungundlovu
% (95% CI)

Pixley ka Seme
% (95% CI)

Black African

84.8 (84.5,85.0)

30.8 (30.1,31.5)

Coloured

2.1 (2.0,2.2)

59.4 (58.7,60.2)

Indian or Asian

6.7 (6.5,6.9)

0.5 (0.4,0.6)

White

6.2 (6.1,6.4)

8.4 (7.9,8.8)

Race Group

Age Distribution
0–14

28.2 (27.9,28.5)

31.7 (31.0,32.4)

15–64

66.5 (66.1,66.8)

62.2 (61.5,63.0)

65+

5.4 (5.2,5.5)

6.0 (5.7,6.4)

52.3 (52.0,52.6)

50.9 (50.1,51.7)

Diabetes

11.0 (7.2,14.9)

9.7 (5.1,14.2)

Female
Disease Prevalence
Hypertension

46.8 (41.2,52.3)

51.0 (44.3,57.6)

Hypercholesterolemia

11.1 (7.4,14.8)

17.3 (10.9,23.7)

Binge drank alcohol in past week

19.9 (15.3,24.5)

26.7 (20.2,33.2)

Inactive

40.5 (33.7,47.3)

39.1 (31.1,47.1)

BMI  25

55.3 (49.8,60.8)

54.8 (47.3,62.4)

Current smoker

18.1 (13.5,22.8)

35.2 (27.8,42.6)

Risk Factors



Derived from 2011 municipal census data (23, 24).

^ Estimated using 2012 South Africa National Health and Nutrition Examination Survey (SANHANES)
https://doi.org/10.1371/journal.pone.0192603.t004

Hypertension was the most prevalent condition among the three examined in this study
(Table 4). We estimated that approximately half of the population had elevated blood pressure
(46.8% in Umgungundlovu and 51.0% in Pixley ka Seme). Both diabetes and high cholesterol
were much less common, with prevalence of diabetes near 10% in both districts, and hypercholesterolemia estimated at 11.1% and 17.3% in Umgungundlovu and Pixley ka Seme, respectively. Nationally, women were found to have a statistically significant higher estimated
prevalence of diabetes compared to men (12.0% vs 7.5%, p = 0.002). No statistically significant
gender difference was noted for hypercholesterolemia or hypertension. The Indian population
had the highest prevalence of diabetes nationally, with prevalence estimated at 22.6%. For
other diseases, the differences between groups were less stark, although black Africans had a
significantly lower prevalence of high cholesterol than other populations (24.1% vs. 7.9%,
p<0.005).
Elevated body-mass index (BMI) was the most prevalent risk factor (Table 4). An estimated
55.3% and 54.8% of individuals were overweight or obese in Umgungundlovu and Pixley ka
Seme, respectively. Nationally, 77.9% of overweight persons did not try to lose weight, and
61.5% of overweight persons reported being happy with their current weight. The prevalence
of obesity among women was more than twice that of men. Despite this high prevalence, less
than half of overweight women or men described themselves as overweight. Prevalence of selfreported physical inactivity was approximately 40% in each district, with women more inactive
than men (44.1% vs 36.0%) nationally. Individuals with high cholesterol or diabetes were more
likely to be overweight than the general population. Smoking and binge drinking, although
less prevalent than overweight and obesity, were highly prevalent among men (33.8% and
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33.2% respectively). In qualitative interviews, alcoholism was a major concern among community members and health care providers.

Continuum of care
In both districts, more than 45% of individuals with hypertension and high cholesterol were
undiagnosed (Fig 2). For those with positive diabetes biomarkers, 10% were undiagnosed in
Pixley ka Seme and 25% were undiagnosed in Umgungundlovu.
At the national level, pronounced differences were noted among several subpopulations.
Comparing urban and rural areas, 56.0% of those with high cholesterol received a diagnosis in
urban areas, versus a mere 31.8% in rural areas. We also note variation in diagnostic rates by
race. Looking at hypercholesterolemia, we found that 54.9% of Whites had been diagnosed,
compared to 52.8% of Coloureds, 48.2% of black Africans, and 38.1% of Indians/Asians. Compared to other races, Indians/Asians with diabetes also had the lowest percentage (63.6%) of
having received a prior diagnosis. Interestingly, we found the opposite pattern when examining hypertension. The percentage of Indians/Asians with hypertension who had received a
prior diagnosis was highest (57.9%) and the percentage of Whites was lowest (42.7%).
Women and men were found to have similar rates of prior diabetes diagnosis (75.4% vs
80.1%, p = 0.542). However, a larger percentage of women had received a diagnosis of hypertension (55.7%) compared to men (40.5%, p<0.001).
Among individuals diagnosed with either hypertension or diabetes, most received some
form of allopathic treatment (Fig 2). At the same time, only a fraction of these individuals were
found to have condition-specific biomarkers considered to be within recommended levels of
control at the time of the survey. Among those on treatment for hypertension, 31.7% in Pixley
ka Sems and 30.2% in Umgungundlovu were found to have blood pressures less than 140/
90mmHg. A smaller percentage of individuals with diabetes were found to have controlled
disease-9.4% in Pixley ka Seme and 26.4% in Umgungundlovu. In contrast, those with high
cholesterol were less likely to be treated, but were more likely to control their disease once
treatment was initiated. Only 16.7% of individuals with hypercholesterolemia in Pixley, and
14.2% in Umgungundlovu, reported being on treatment.

Outreach and care-seeking behaviors
Qualitatively, many patients reported being unaware of the signs and symptoms of NCDs, and
few reported knowing that these conditions are often asymptomatic in the early stages. Additionally, CHWs reported a lack of training and equipment needed to screen or test for disease
or monitor control in individuals’ homes, necessitating patient visits to a facility. Providers
expressed concern that CHWs lacked integration with facility staff and processes, and felt that
outreach efforts for NCDs were underfunded and understaffed. Interviews suggested that
patients frequently waited to seek care or diagnostic services until severe symptoms presented.
Reasons for delaying care-seeking behavior included fear of being diagnosed with HIV, lack
of transportation to the facility, concerns about lack of confidentiality, perceived discrimination and preferential treatment for certain racial groups at some facilities, and distrust of the
motives of healthcare staff, particularly nurses. When patients did seek care at facilities, they
reported frustration with high patient volumes and long wait times at public facilities. Once
patients had been diagnosed, barriers to treatment and control of disease stemmed from
patients’ lack of knowledge about how to monitor their disease, and lack of access to blood
pressure and blood glucose monitoring equipment. Patients also reported being unable to
make diet modifications due to financial constraints.
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Fig 2. Estimating the continuum of care for (a) diabetes, (b) hypertension and (c) hypercholesterolemia in
Umgungundlovu and Pixley ka Seme.
https://doi.org/10.1371/journal.pone.0192603.g002
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Supply-side barriers
In Umgungundlovu, there was limited availability of testing equipment (Fig 3). Around 20%
of hospitals and community health centers (CHCs) lacked blood glucose test strips or plasma
glucose tests on the day of the survey. Over 40% of PHCs lacked total cholesterol tests and 56%
of PHCs lacked LDL cholesterol tests. In order to fully diagnose patients, providers reported
needing to refer patients to receive more accurate tests from other facilities, thereby increasing
the time between first contact with the patient and diagnosis. Additionally, providers suggested
equipment was in substandard condition and that high patient volumes interfered with their
ability to coach patients on strategies for managing their condition. Although our facility survey did not find stock-outs of the required classes of pharmaceuticals for CVD and diabetes
within the public sector, there was widespread belief among community members and providers that stock-outs were common.
Providers confirmed that long wait times identified in patient interviews were indeed a
deterrent to care-seeking behavior and resulted in reduced patient interest in returning to
facilities for condition monitoring. Despite the emphasis patients and providers placed on
long wait times, there existed only moderate patient volumes at the time of the survey.

Discussion
This study aimed to quantify the continuum of care—prevalence, diagnosis, treatment, and
control—for diabetes, hypertension, and hypercholesterolemia in two South African districts,
Pixley ka Seme and Umgungundlovu. Simultaneously, we sought to identify key barriers
within the continuum of care, thereby providing critical information on needs and targets for
community-based interventions.
Looking at the initial steps in the continuum of care, we found markedly high rates of risk
factors for NCDs in both districts, particularly overweight/obesity, consistent with findings
from adult populations in other LMICs.[30,31] For hypertension and hypercholesterolemia,
we found low levels of diagnosis, indicating that most patients were unaware of their disease.
This finding is in stark contrast to the rates of diabetes diagnosis, which have been found to
relatively high in other settings as well.[32] One possible explanation for this discrepancy is
that patients are much more likely to be symptomatic from diabetes. Although literature on
this is limited, a study from the United States, where diabetes screening is much more prevalent, found than one-third of patients with diabetes were symptomatic at the time of diagnosis.
[33] Interviews suggest limited knowledge regarding the asymptomatic nature of hypertension
and hypercholesterolemia, and HealthRise interventions will need to address this early gap in
the continuum of care.
Our estimates of hypertension prevalence, around half of the adult population in both
Umgungundlovu and Pixley ka Seme, are in line with those previously reported in South
Africa. In a 2014 study, Lloyd-Sherlock et. al. estimated a prevalence of 78% among South Africans over the age of 50.[34] Another study from Limpopo Province, South Africa, found a
prevalence of 41% among the adult population 15 and over, with a clear association with age.
[35] It should also be noted that our estimates of hypertension prevalence were found to higher
than in most other LMICs.[34,36–38] These findings are in contrast to our diabetes and hypercholesterolemia estimates, which were generally lower than other comparable countries.
[37,38]
Low rates of control were notable among those with hypertension, hypercholesterolemia
and diabetes, and comparable to prior estimates in South Africa.[39,40] The fact that such a
small percentage of patients have well-controlled disease is not a surprise given that the study
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Fig 3. Percent of items available at facilities for (a) diabetes and (b) hypertension as per national guidelines.
https://doi.org/10.1371/journal.pone.0192603.g003
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was performed in districts that are historically underserved. These findings further support the
importance of the future HealthRise demonstration projects.
We also identified a number of barriers that can be addressed through multi-sectoral partnerships, such as the proposed HealthRise demonstration projects. From a facility perspective,
limited human resource capacity and availability of diagnostic equipment at lower-level facilities were identified as critical barriers. In addition, patients who attended public facilities
reported long waiting times and insufficient consultation time with providers. This may imply
that disease burden has outpaced the capacity of the health system to provide efficient care. By
extending the health care system to CHWs, and further integrating NCD care, we believe that
many of these barriers can be overcome.
Importantly, the South African government and other partners have already begun to draw
from lessons learned during the HIV epidemic. Specifically, much can be gained from prior
experiences of scaling up HIV services and integrating and decentralizing HIV care and other
service lines. Looking critically at what has worked, and determining its applicability to the
diagnosis and treatment of NCDs, will be essential.[41–44] In July 2016, South Africa hosted
the International AIDS Conference, which featured discussions on NCD integration at the
community and primary care level by leveraging existing platforms for HIV and TB detection,
care, and management.[45] Continued dialogue and research will help grow the evidence base
for NCD care in South Africa.
To address the gaps identified in the NCD continuum of care, the HealthRise project is
implementing community-based interventions and a prospective program evaluation in each
district. The interventions support the Department of Health’s Integrated Clinical Services
Management Model, through the training and empowering of CHWs. CHWs will provide
screening, promote follow-up and linkages to care, and coordinate NCD support groups, educational classes, and other social services. The interventions will also look at developing innovate new ways to improve linkage and retention through programs such as savings and loan
groups, and income and/or food generating group gardens. These programs aim to ensure
that patients have the financial and social resources necessary to access treatment and manage
their disease after diagnosis.
This baseline needs assessment is the first step in a rigorous evaluation process. The HealthRise approach provides a unique opportunity to prospectively evaluate the impact of a public
health program. A follow-up endline evaluation will similarly assess the HealthRise interventions along the entire continuum of care. The generation of additional evidence on community-based interventions for the management of NCDs will allow policy makers to determine
the utility of intervention scale-up.

Limitations
This study should be viewed within its limitations. First, the SANHANES data were representative at the province level, requiring that we use Census information on the demographic
composition of each district in order to scale results to the district level. Additionally, samples
used to estimate diagnosis, treatment, and control by population group (e.g., race, population
density, etc.) were relatively small and must be interpreted cautiously. The biometric portion
of SANHANES had significantly lower response rates, and rates differed by race and socioeconomic status, making it difficult to compare disease status between these groups. Nevertheless,
such low levels of diagnosis for hypertension and hypercholesterolemia should be considered
indicative of a significant problem. Facility-level data was particularly challenging due to low
response rates from private facilities in Umgungundlovu, weakening our power to draw conclusions between public and private facilities. Lastly, when gathering information about
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pharmaceuticals, we asked facilities to report whether any pharmaceutical in a class was available at the facility. We did not ask about specific pharmaceuticals, thus limiting our ability to
comment on the availability and stock-out of specific medications.

Conclusion
We identified important gaps in the diagnosis of hypercholesterolemia and hypertension, and
the treatment of hypercholesterolemia, hypertension, and diabetes. Furthermore, we elucidated key barriers, both supply and demand, that can be addressed through the HealthRise
community-based interventions. If South Africa is to meet the Sustainable Development Goal
of reducing premature mortality due to NCDs by one third by 2030, considerable progress
must be made. Working with provincial governments, local partners will utilize their vast
knowledge and insight, much of it from the HIV epidemic, to develop ways to extend health
services through the use of CHWs, integrate NCD care into other health services, and improve
the capacity of health facilities to diagnosis and treat NCDs. Upon completion of the demonstration projects, the impact evaluation will provide important evidence regarding the potential for these interventions to be scaled up and serve as a model for future interventions,
nationally and internationally.

Acknowledgments
We would like to acknowledge the support and insight of our local data collection teams from
the Human Sciences Research Council. Without them, this work would not be possible. We
would also like to thank Social Surveys Africa (SSA) for their assistance in obtaining the necessary survey data, and Dr. Danny Colombara for his thoughtful insight during the revision
process.

Author Contributions
Conceptualization: Emmanuela Gakidou.
Data curation: Rose Gabert, Priscilla Reddy, Pamela Naidoo, Anam Nyembezi, Bryan Phillips.
Formal analysis: Alexandra Wollum, Rose Gabert, Claire R. McNellan, Danny V. Colombara,
Bryan Phillips, Emmanuela Gakidou, Herbert C. Duber.
Funding acquisition: Emmanuela Gakidou.
Investigation: Priscilla Reddy, Pamela Naidoo.
Methodology: Alexandra Wollum, Danny V. Colombara, Emmanuela Gakidou, Herbert C.
Duber.
Project administration: Miranda Bryant, Anam Nyembezi, Zaino Petersen, Shelley Wilson.
Resources: Belinda Ngongo.
Supervision: Belinda Ngongo, Emmanuela Gakidou.
Visualization: Danny V. Colombara.
Writing – original draft: Alexandra Wollum, Herbert C. Duber.
Writing – review & editing: Rose Gabert, Claire R. McNellan, Jessica M. Daly, Priscilla
Reddy, Paurvi Bhatt, Miranda Bryant, Danny V. Colombara, Belinda Ngongo, Anam
Nyembezi, Zaino Petersen, Shelley Wilson, Emmanuela Gakidou, Herbert C. Duber.

PLOS ONE | https://doi.org/10.1371/journal.pone.0192603 March 14, 2018

13 / 16

Continuum of care for CVD and DM in two South African communities

References
1.

Global, regional, and national life expectancy, all-cause mortality, and cause-specific mortality for 249
causes of death, 1980–2015: a systematic analysis for the Global Burden of Disease Study 2015. Lancet Lond Engl. 2016; 388: 1459–1544. https://doi.org/10.1016/S0140-6736(16)31012-1 PMID:
27733281

2.

World Health Organization. Global Action Plan for the Prevention and Control of NCDs 2013–2020.
World Health Organization; 2013.

3.

The General Assembly of the United Nations. Transforming our world: the 2030 Agenda for Sustainable
Development, A/RES/70/1 [Internet]. 2015. http://www.un.org/ga/search/view_doc.asp?symbol=A/
RES/70/1&Lang=E

4.

What is HealthRise? | HealthRise [Internet]. [cited 5 Oct 2017]. https://www.health-rise.org/abouthealthrise/what-is-healthrise/

5.

P03022014.pdf [Internet]. http://www.statssa.gov.za/publications/P0302/P03022014.pdf

6.

Motsoaledi A. Progress and changes in the South African health sector. The Lancet. 2012; 380: 1969–
1970. https://doi.org/10.1016/S0140-6736(12)61997-7

7.

Mayosi BM, Lawn JE, van Niekerk A, Bradshaw D, Abdool Karim SS, Coovadia HM. Health in South
Africa: changes and challenges since 2009. The Lancet. 2012; 380: 2029–2043. https://doi.org/10.
1016/S0140-6736(12)61814-5

8.

National Department of Health, Republic of South Africa. Strategic Plan for the Prevention and Control
of Non-Communicable Disease 2013–2017. National Department of Health, Republic of South Africa;
2013.

9.

South African Non-Communicable Diseases Alliance. Draft minutes of meeting between Deputy Minister of Health, national Department of Health (NDoH) and SA NCD Alliance and NCDs Network. South
African Non-Communicable Disease Alliance; 2014 Dec.

10.

Coovadia H, Jewkes R, Barron P, Sanders D, McIntyre D. The health and health system of South Africa:
historical roots of current public health challenges. The Lancet. 2009; 374: 817–834. https://doi.org/10.
1016/S0140-6736(09)60951-X

11.

Daviaud E, Chopra M. How much is not enough? Human resources requirements for primary health
care: a case study from South Africa. Bull World Health Organ. 2008; 86: 46–51. https://doi.org/10.
2471/BLT.07.042283 PMID: 18235889

12.

Ataguba JE, McIntyre D. Paying for and receiving benefits from health services in South Africa: is the
health system equitable? Health Policy Plan. 2012; 27: i35–i45. https://doi.org/10.1093/heapol/czs005
PMID: 22388498

13.

Mabaso MHL, Ndaba T, Mkhize-Kwitshana ZL. Overview of Maternal, Neonatal and Child Deaths in
South Africa: Challenges, Opportunities, Progress and Future Prospects. Int J MCH AIDS. 2014; 2:
182–189. PMID: 27621971

14.

Mayosi BM, Benatar SR. Health and Health Care in South Africa—20 Years after Mandela. N Engl J
Med. 2014; 371: 1344–1353. https://doi.org/10.1056/NEJMsr1405012 PMID: 25265493

15.

Kleinert S, Horton R. South Africa’s health: departing for a better future? The Lancet. 2009; 374: 759–
760. https://doi.org/10.1016/S0140-6736(09)61306-4

16.

Matsoso MP, Fryatt R. National Health Insurance: The first 16 months. S Afr Med J. 2013; 103: 156–
158. https://doi.org/10.7196/samj.6601 PMID: 23472691

17.

Department of Health, Republic of South Africa. National Health Insurance for South Africa: Towards
Universal Health Coverage [Internet]. Department of Health, Republic of South Africa; 2015 Dec.
https://www.health-e.org.za/wp-content/uploads/2015/12/National-Health-Insurance-for-South-AfricaWhite-Paper.pdf

18.

Omran AR. The Epidemiologic Transition: A Theory of the Epidemiology of Population Change. Milbank
Q. 2005; 83: 731–757. https://doi.org/10.1111/j.1468-0009.2005.00398.x PMID: 16279965

19.

Department of Health, Republic of South Africa. Standard Treatment Guidelines and Essential Medicines List for South Africa. Department of Health, Republic of South Africa; 2014.

20.

Institute for Health Metrics and Evaluation. Access, Bottlenecks, Costs, and Equity (ABCE) [Internet].
[cited 23 Aug 2016]. http://www.healthdata.org/dcpn/abce

21.

Human Sciences Research Council, South African Medical Research Council. South Africa National
Health and Nutrition Examination Survey 2012 [Internet]. [cited 25 May 2017]. http://www.hsrc.ac.za/
en/research-areas/Research_Areas_PHHSI/sanhanes-health-and-nutrition

22.

KZN_Municipal_Report.pdf [Internet]. http://www.statssa.gov.za/census/census_2011/census_
products/KZN_Municipal_Report.pdf

PLOS ONE | https://doi.org/10.1371/journal.pone.0192603 March 14, 2018

14 / 16

Continuum of care for CVD and DM in two South African communities

23.

NC_Municipal_Report.pdf [Internet]. http://www.statssa.gov.za/census/census_2011/census_
products/NC_Municipal_Report.pdf

24.

The Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC 7) | National Heart, Lung, and Blood Institute (NHLBI) [Internet].
[cited 13 Jan 2018]. https://www.nhlbi.nih.gov/health-topics/seventh-report-of-joint-national-committeeon-prevention-detection-evaluation-and-treatment-high-blood-pressure

25.

Association AD. Classification and Diagnosis of Diabetes. Diabetes Care. 2017; 40: S11–S24. https://
doi.org/10.2337/dc17-S005 PMID: 27979889

26.

National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment
of High Blood Cholesterol in Adults (Adult Treatment Panel III). Third Report of the National Cholesterol
Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III) final report. Circulation. 2002; 106: 3143–3421. PMID:
12485966

27.

Stone NJ, Robinson JG, Lichtenstein AH, Goff DC, Lloyd-Jones DM, Smith SC, et al. Treatment of
blood cholesterol to reduce atherosclerotic cardiovascular disease risk in adults: synopsis of the 2013
American College of Cardiology/American Heart Association cholesterol guideline. Ann Intern Med.
2014; 160: 339–343. https://doi.org/10.7326/M14-0126 PMID: 24474185

28.

National Department of Health, Republic of South Africa. Primary Care 101 Guidelines. 2013.

29.

Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method for the analysis of
qualitative data in multi-disciplinary health research. BMC Med Res Methodol. 2013; 13: 117. https://
doi.org/10.1186/1471-2288-13-117 PMID: 24047204

30.

Koyanagi A, Garin N, Olaya B, Ayuso-Mateos JL, Chatterji S, Leonardi M, et al. Chronic Conditions and
Sleep Problems among Adults Aged 50 years or over in Nine Countries: A Multi-Country Study. PLoS
ONE. 2014; 9. https://doi.org/10.1371/journal.pone.0114742 PMID: 25478876

31.

Popkin BM, Slining MM. New dynamics in global obesity facing low- and middle-income countries.
Obes Rev Off J Int Assoc Study Obes. 2013; 14: 11–20. https://doi.org/10.1111/obr.12102 PMID:
24102717

32.

Irazola V, Rubinstein A, Bazzano L, Calandrelli M, Chung-Shiuan C, Elorriaga N, et al. Prevalence,
awareness, treatment and control of diabetes and impaired fasting glucose in the Southern Cone of
Latin America. PloS One. 2017; 12: e0183953. https://doi.org/10.1371/journal.pone.0183953 PMID:
28877254

33.

O’Connor PJ, Gregg E, Rush WA, Cherney LM, Stiffman MN, Engelgau MM. Diabetes: How Are We
Diagnosing and Initially Managing It? Ann Fam Med. 2006; 4: 15–22. https://doi.org/10.1370/afm.419
PMID: 16449392

34.

Lloyd-Sherlock P, Beard J, Minicuci N, Ebrahim S, Chatterji S. Hypertension among older adults in lowand middle-income countries: prevalence, awareness and control. Int J Epidemiol. 2014; 43: 116–128.
https://doi.org/10.1093/ije/dyt215 PMID: 24505082

35.

Ntuli ST, Maimela E, Alberts M, Choma S, Dikotope S. Prevalence and associated risk factors of hypertension amongst adults in a rural community of Limpopo Province, South Africa. Afr J Prim Health Care
Fam Med. 2015; 7. PMID: 26842512

36.

Ibrahim MM, Damasceno A. Hypertension in developing countries. The Lancet. 2012; 380: 611–619.
https://doi.org/10.1016/S0140-6736(12)60861-7

37.

Gakidou E, Mallinger L, Abbott-Klafter J, Guerrero R, Villalpando S, Ridaura RL, et al. Management of
diabetes and associated cardiovascular risk factors in seven countries: a comparison of data from
national health examination surveys. Bull World Health Organ. 2011; 89: 172–183. https://doi.org/10.
2471/BLT.10.080820 PMID: 21379413

38.

GBD Compare | IHME Viz Hub [Internet]. [cited 24 May 2017]. http://vizhub.healthdata.org/gbdcompare

39.

Jardim TV, Reiger S, Abrahams-gessel S, Gomez-olive FX, Wagner RG, Wade A, et al. Hypertension
management in a population of older adults in rural South Africa. J Hypertens. 2017; 35: 1283–1289.
https://doi.org/10.1097/HJH.0000000000001312 PMID: 28441697

40.

Pinchevsky Y, Shukla VJ, Butkow N, Chirwa T, Raal F. Multi-ethnic differences in HbA1c, blood pressure, and low-density-lipid cholesterol control among South Africans living with type 2 diabetes, after a
4-year follow-up. Int J Gen Med. 2016; 9: 419–426. https://doi.org/10.2147/IJGM.S119965 PMID:
27895508

41.

Atun R, de Jongh T, Secci F, Ohiri K, Adeyi O. A systematic review of the evidence on integration of targeted health interventions into health systems. Health Policy Plan. 2010; 25: 1–14. https://doi.org/10.
1093/heapol/czp053 PMID: 19959485

PLOS ONE | https://doi.org/10.1371/journal.pone.0192603 March 14, 2018

15 / 16

Continuum of care for CVD and DM in two South African communities

42.

Fairall L, Bachmann MO, Lombard C, Timmerman V, Uebel K, Zwarenstein M, et al. Task shifting of
antiretroviral treatment from doctors to primary-care nurses in South Africa (STRETCH): a pragmatic,
parallel, cluster-randomised trial. Lancet. 2012; 380: 889–898. https://doi.org/10.1016/S0140-6736(12)
60730-2 PMID: 22901955

43.

Kredo T, Ford N, Adeniyi FB, Garner P. Decentralising HIV treatment in lower- and middle-income
countries. Cochrane Database of Systematic Reviews. John Wiley & Sons, Ltd; 2013. https://doi.org/
10.1002/14651858.CD009987.pub2 PMID: 23807693

44.

Uebel KE, Joubert G, Wouters E, Mollentze WF, van Rensburg DHCJ. Integrating HIV Care into Primary Care Services: Quantifying Progress of an Intervention in South Africa. PLoS ONE. 2013; 8.
https://doi.org/10.1371/journal.pone.0054266 PMID: 23349843

45.

AIDS2016_Abstract_Categories_TrackE.pdf [Internet]. http://www.aids2016.org/Portals/0/File/
AIDS2016_Abstract_Categories_TrackE.pdf?ver=2015-11-03-161723-363

PLOS ONE | https://doi.org/10.1371/journal.pone.0192603 March 14, 2018

16 / 16

