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Background:  Over half of the South African adults aged 45 years and older have hypertension but its effective management along the 
treatment cascade (awareness, treatment, and control) remains poorly understood.

Methods:  We compared the prevalence of all stages of the hypertension treatment cascade in the rural HAALSI cohort of older adults 
at baseline and after four years of follow-up using household surveys and blood pressure data. Hypertension was a mean systolic 
blood pressure >140 mm Hg or diastolic pressure >90 mm Hg, or current use of anti-hypertension medication. Control was a mean 
blood pressure <140/90 mm Hg. The effects of sex and age on the treatment cascade at follow-up were assessed. Multivariate Poisson 
regression models were used to estimate prevalence ratios along the treatment cascade at follow-up.

Results:  Prevalence along the treatment cascade increased from baseline (B) to follow-up (F): awareness (64.4% vs. 83.6%), treatment 
(49.7% vs. 73.9%), and control (22.8% vs. 41.3%). At both time points, women had higher levels of awareness (B: 70.5% vs. 56.3%; F: 88.1% 
vs. 76.7%), treatment (B: 55.9% vs. 41.55; F: 79.9% vs. 64.7%), and control (B: 26.5% vs. 17.9%; F: 44.8% vs. 35.7%). Prevalence along the 
cascade increased linearly with age for everyone. Predictors of awareness included being female, elderly, or visiting a primary health 
clinic three times in the previous 3 months, and the latter two also predicted hypertension control.

Conclusions:  There were significant improvements in awareness, treatment, and control of hypertension from baseline to follow-up 
and women fared better at all stages, at both time points.
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Graphical Abstract 

This graphical abstract is also available at Tidbit: https://tidbitapp.io/tidbits/improvements-in-hypertension-control-in-the-longitudi-
nal-rural-haalsi-cohort-in-south-africa-after-four-years-of-follow-up-2014-2018.

Cardiovascular disease is a leading cause of mortality in South 
Africa, accounting for approximately 16% of all-cause mortal-
ity.1 Hypertension (HTN) is a leading risk factor for cardiovas-
cular disease2 and its management remains poor,3 despite its 
increasing prevalence in low- and middle-income countries 
over the past two decades.4 Effective management of HTN 
along the treatment cascade (awareness, treated, and con-
trolled) can lead to improved health and decreased mortality. 
Yet, it is poorly understood in the aging population in South 
Africa, which increasingly includes persons living with HIV 
(PLHIV).

The HAALSI (Health and Aging in Africa: A Longitudinal Study 
of an INDEPTH Community in South Africa) longitudinal cohort 
aims to understand aging in a rural population of adults aged 
40 and older living in the Agincourt sub-district, Mpumalanga 
Province, South Africa. The cohort focuses on understanding the 
impact of the changing socioeconomic conditions and biological 
risk factors on chronic disease, including cardiovascular disease, 
HIV, cognitive functioning, and dementia.5

The prevalence of HTN in the HAALSI cohort at baseline was 
58%,6 while the management of leading cardiovascular dis-
ease risk factors, including blood pressure (BP), was poor with 
less than half of the cohort having three or more risk factors 
under control.7 Among those with HTN, 64% were aware of 
their condition, 49% were treated, and 22% had controlled BP.8 
The downstream effects of poor control resulted in over 30% 
of participants with cardiac imaging in the cohort showing left 
ventricular hypertrophy.9 This level of end-organ damage is con-
sistent with national trends observed within clinical cohorts in 
South Africa10,11 and reflects the long-term outcomes of poor 
HTN control.

We expected to see an increase in the prevalence of HTN in the 
aging cohort, as well as improvements along the treatment cas-
cade, due to the national government’s provision of free health-
care services and medications for chronic conditions at primary 
health clinics (PHCs). Our primary analysis compared the changes 
along the treatment cascade from baseline to four years of fol-
low-up and stratified by sex. We modeled the predicted preva-
lence of awareness, treated, and controlled HTN as explained by 
predictors of interest.

METHODS
Cohort design and membership
The HAALSI cohort has been extensively described elsewhere.5 
It is nested in the Agincourt Health and Socio-demographic 
Surveillance System (HDSS) in Mpumalanga Province, South 
Africa. The Agincourt sub-district has a population of approxi-
mately 116,000 people who reside in 31 villages covering 450 km.2 
There are two health centers, six clinics, three district hospitals, 
high unemployment rates, and poor basic services infrastruc-
ture.5 Cohort members aged 40 years and older as of 1 July 2014 
who were permanently living in Agincourt for the 12 months 
preceding the completion of the 2013 HDSS census were screened. 
Between November 2014 and November 2015 (baseline), locally 
trained field workers visited households, enrolled, and obtained 
written informed consent from willing participants (n = 5,059). At 
follow-up (October 2018–November 2019), 595 (11.8%) members 
were determined to have died since baseline. Among the 4,464 
living cohort members, 254 (5.7%) refused to participate in the 
follow-up study interview, 31 (0.7%) members were not found, 3 
(0.07%) failed to complete the study interview, and 4,176 (93.5%) 
completed participation.

Data collection
At baseline and follow-up, field workers administered in-person 
computer-assisted personal interviews using a laptop computer. 
The survey comprised two parts: (i) collection of household, soci-
oeconomic, and individual participant data; (ii) anthropometry, 
BP measurement, physical, clinical, and cognitive functioning 
assessments; (iii) collection of a blood sample in the form of 
dried blood spots (DBSs) for point-of-care tests. Prior to BP meas-
urement, participants were seated for at least 5 min and asked 
to remove all outer layers of clothing. Three BP measurements 
were then taken by the field worker at two-minute intervals 
using an Omron M6W automated cuff (Omron, Kyoto, Japan). The 
mean BP was calculated using the second and third BP readings. 
Field workers collected blood droplets that were stored DBS on 
Whatman 903 paper (Whatman, Buckinghamshire, UK) and ana-
lyzed for HIV infection status (one to three drops).

HTN was defined as a mean systolic BP (SBP) ≥140  mm Hg, 
or mean diastolic BP (DBP) ≥90 mm Hg, or self-reported current 

https://tidbitapp.io/tidbits/improvements-in-hypertension-control-in-the-longitudinal-rural-haalsi-cohort-in-south-africa-after-four-years-of-follow-up-2014-2018
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use of anti-hypertension medication.12 Contradictory responses 
for self-reported use of anti-HTN medication were recorded as 
positive at follow-up if the respondent reported use at baseline 
but denied use at follow-up (n = 51), as we wanted to include all 
persons who met criteria for HTN at either baseline or follow-up. 
HIV infection was defined as the detection of the virus by DBS 
assay and a protocol of sequential assays was run in accordance 
with the World Health Organization guidelines.5 Physical limita-
tion (PL) was defined as self-reported difficulties with activities of 
daily living, excluding difficulty dressing. Cohort members aged 
60 years or older were defined as elderly. Socioeconomic status 
(SES) is a constructed variable that incorporates measures of tra-
ditional and modern wealth captured in the computerized ques-
tionnaire, using methodology created for Demographic Health 
Surveys13 and categorized as low (1st–3rd quintiles) or high 
(4th–5th quintiles). Cohort members who self-reported being 
born outside South Africa were defined as migrants, while those 
who self-reported an ability to read or write were defined as liter-
ate. Awareness of HTN was defined as individuals self-reporting 
that a health professional diagnosed them with HTN. Treated was 
defined as self-reported current use of anti-HTN medication and 
controlled was defined as having a measured mean BP less than 
140/90 mm Hg.

Statistical analyses
All analyses were performed using STATA V 17.0 software (Stata 
Corp., College Station, TX, United States). Descriptive statistics 
for the cohort were adjusted by applying inverse-probability 
weights (IPWs) to account for (i) nonresponse due to mortality 
within the cohort; (ii) non-mortality-related attrition from the 
HAALSI study; (iii) respondent non-consent to anthropometric 
measures of weight, height, and BP; (iv) respondent non-consent 
to providing DBSs to assess HIV status. Logistic regression models 
were used to predict survival and the IPW is the inverse of this 
resulting probability. Composite weights were created for mortal-
ity, attrition, and non-consent to anthropometric, and DBS meas-
urements by multiplying individual IPWs due to nonresponse 
(1–4 above), as appropriate for the analysis. Final models and 

complete documentation for the creation of IPW can be accessed 
at the Harvard University Dataverse public data repository.14 
A detailed overview is provided in the Supplementary Material 
(Text S1). We report means and standard deviations for continu-
ous variables, and proportions and standard errors for categorical 
variables. The prevalence of awareness, treatment, and control of 
HTN among all persons with HTN in the cohort was calculated at 
both baseline and follow-up. These main results were also strati-
fied by sex, given that the evidence shows women are more likely 
to use primary health care services.15,16 HTN is known to increase 
with age and older people are more likely to be screened for HTN 
in healthcare settings. To explore whether prevalence across the 
treatment cascade stages changed with increasing age and was 
modified by sex, we performed a cross-sectional, nonparametric 
test for trends across increasing age groups, stratified by sex.

We performed a cross-sectional analysis to obtain adjusted 
prevalence ratios for individual stages of HTN management at 
follow-up. Poisson regression using the log-link function and 
robust variance estimation was used to generate models with 
multiple categorical predictors of interest given that the prev-
alence of each stage of the treatment cascade was >10%.17–19 
The at-risk time for individuals was set to a constant value of 1 
with this procedure and the models generated point estimates 
with 95% confidence intervals. IPW were applied to all models 
to adjust estimates to account for mortality, attrition, refusal to 
provide BP measurements, and refusal to provide a DBS sample. 
Based on prior work,8 multivariate models included sex, migrant 
status, literacy, PLHIV, elderly, high socioeconomic status, and PL. 
Additionally, we included the status of viral suppression among 
PLHIV, and self-reported number of visits (1–3) made to a PHC in 
the previous three months to explore the impact of linkage with 
primary health care services.

RESULTS
Participation and breakdown of the treatment cascade at fol-
low-up are summarized in Figure 1. At follow-up, the mean SBP 
and DBP were similar for men and women (Table 1) and women 

Figure 1. Stages of the hypertension treatment cascade at follow-up.

http://academic.oup.com/ajh/article-lookup/doi/10.1093/ajh/hpad018#supplementary-data
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had a higher mean BMI (29.0 kg/m2) compared to men (24.7 kg/
m2). The prevalence of HIV infection was 23.9% and approxi-
mately 72% of these PLHIV had their viral load suppressed (Table 
1). These characteristics were similar to the unweighted results 
(Table S1, Supplementary Material) and there were reductions 
in both mean SBP (−9.5  mm Hg) and DBP (−2.5  mm Hg) (Table 
S2, Supplementary Material) from baseline to follow-up. The 
proportion of prevalent HTN did not increase appreciably from 
baseline to follow-up (58.4% vs. 59.8%). Among all persons with 
HTN, increases in prevalence across the treatment cascade were 
observed between baseline and follow-up: aware (64.4% to 83.6%), 
treated (49.7% to 73.9%), and controlled (22.8% to 41.3%) (Figure 
2). At both baseline and follow-up, women had the highest preva-
lence for each stage in the HTN treatment cascade and the prev-
alence for both men and women improved at each stage over the 
4 years of follow-up (Figure 3). Men experienced larger relative 
increases for each treatment stage, compared to women (aware: 
36.2% vs. 25.0%; treated 55.9% vs. 42.9%; controlled 99.4% vs. 
69.1%). The proportion of people with prevalent HTN who were 
aware of their condition at the time of follow-up increased with 
age (Table 2). Among those with HTN, the proportion of persons 
treated was similar across age groups and by sex, and all persons 
aged 45 and older had a treatment prevalence of at least 90%. 
Men aged 65 and older were 1.5 times more likely to have their 

HTN controlled (74.9%), compared to men aged 45–64 (approxi-
mately 50.0%). Similarly, women in the 65+ age group were also 
more likely (70.4%) to have their HTN controlled compared to 
women aged 45–54 (67.3%), and to women aged 55–64 (59.1%).

Consistent with previous work, we found that among persons 
with HTN, those who are female, elderly, have higher socioeco-
nomic status, or have PLs, have a slightly higher prevalence of 
awareness of their HTN at follow-up (Table 3). Additionally, com-
pared to persons who did not visit a primary health clinic (PHC) in 
the 3 months prior to the follow-up interview, those who visited a 
PHC 3 times in this period were 1.12 times more likely to be aware 
of their HTN (95% CI: 0.83; 1.52). None of the predictors included 
in the multivariate model were associated with a higher preva-
lence of being on treatment (Table 3). A control among those with 
HTN was substantively associated with being elderly (PR = 1.22; 
95% CI: 0.99; 1.50), having PLs (PR = 1.10; 95% CI: 0.86, 1.39), and 
having attended 1–3 visits at a PHC in the previous three months.

DISCUSSION
The main finding is that among persons with HTN in the cohort, 
there was substantial improvement at all the stages of the HTN 
treatment cascade between baseline and follow-up. Women fare 
better across all stages of the treatment cascade at both time points. 

Table 1. Cohort characteristics for HAALSI participants at follow-up (2018–2019)

Continuous indicatorsa Total
(n = 4,176)

Male
(n = 1,862)

Female
(n = 2,314)

Mean Standard deviation Mean Standard deviation Mean Standard deviation 

Age (years) 66.0 13.0 66.3 12.9 65.8 13.1

Weight (kg) 71.9 17.5 71.0 16.6 72.8 18.1
Height (m) 1.6 0.1 1.7 0.1 1.6 0.1
BMI (kg/m2) 27.0 6.5 24.7 5.3 29.0 6.8
Average SBP (mm Hg) 128.4 20.4 129.5 20.9 127.5 19.9
Average DBP (mm Hg) 79.4 11.7 79.5 12.1 79.4 11.4
Categorical indicators % Standard error % Standard error % Standard error
Current smokers 11.8 0.5 23.4 1.0 1.7 0.3
Elderly (≥60 years) 64.7 0.74 66.0 1.1 63.5 1.0
Migrant (born outside of 
South Africa)

30.1 0.7 29.0 1.1 31.1 1.0

High SESb 39.9 0.8 39.3 1.2 40.5 1.0
Literatec 58.5 0.8 67.6 1.1 50.7 1.1
Physical limitationsd 11.1 0.5 11.3 0.8 11.0 0.7
Visits to primary health 
clinic in last 3 months
   0 5.3 0.5 6.1 0.8 4.8 0.6
   1 58.3 1.0 57.2 1.7 59.1 1.3
   2 17.3 0.8 17.4 1.3 17.1 1.0
   3 19.1 0.8 19.4 1.4 19.0 1.0
 HIV+e 23.9 0.8 23.4 1.2 24.4 1.0
   HIV+ with viral 

suppression (≥100 copies/
ml)

71.6 1.7 69.5 2.7 3 2.2

   HIV+ without viral 
suppression (<100 copies/
ml)

28.4 1.7 30.6 2.7 26.7 2.2

Mean Inter-quartile Range Mean Inter-quartile Range Mean Inter-quartile 
Range

Glucose (mmol/l)f

6.9 2.1 6.8 2.1 7.1 2.1

Abbreviations: DBS, dried blood spot; DBP, diastolic blood pressure; IPW, inverse probability weight; SES, socioeconomic status; SBP, systolic blood pressure.
aDescriptive statistics have been weighted using IPWs to account for attrition, refusal to provide anthropometric measures, and/or refusal to provide a DBS 
sample.
bComposite variable of the highest (4th and 5th) quintiles of wealth.
cSelf-reported ability to read or write.
dSelf-reported presence of limitations in activities of daily living (excluding difficulty in dressing as activities of daily living).
eHIV positive as determined by lab assays using DBSs.
fRandom (non-fasting) glucose.

http://academic.oup.com/ajh/article-lookup/doi/10.1093/ajh/hpad018#supplementary-data
http://academic.oup.com/ajh/article-lookup/doi/10.1093/ajh/hpad018#supplementary-data
http://academic.oup.com/ajh/article-lookup/doi/10.1093/ajh/hpad018#supplementary-data
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Increasing improvements with age were observed for both women 
and men across all stages of the treatment cascade. Consistent with 
previous work, we found that women and the elderly were much 
more likely to be aware of their HTN. Persons who were elderly had 
PLs, and visited a PHC 1–3 times in the previous three months were 
much more likely to have their HTN controlled. When compared 
to persons who were not HIV-infected, PLHIV were less likely to be 
aware of their HTN, to be treated, and had the worst control of their 
HTN, regardless of their viral suppression status.

The prevalence of HTN in the cohort at follow-up (59%) is sim-
ilar to baseline and also within the reported range for adults aged 
45 and older in both the 2016 Demographic and Health Survey20 
(55%–84%) and the South African National Health and Nutrition 
Examination Survey (52%–78%).21

Compared to the level of awareness (30%) observed among 
older adults in the Study of Global Ageing and Adults’ Health,15 
awareness of HTN in the HAALSI cohort was higher at both base-
line and follow-up. One explanation is field workers identified and 

Figure 2. Hypertension awareness, treatment, and control among persons with hypertension in the HAALSI cohort at baseline (n = 2,884) and 
follow-up (n = 2,164). Hypertension: systolic blood pressure ≥140 mm Hg or diastolic blood pressure ≥90 mm Hg or self-reported use of medication. 
Awareness: self-reported diagnosis by a health professional among those meeting the definition of hypertension. Treatment: self-reported use of 
medication among those meeting the definition of hypertension. Control: measured systolic blood pressure <140 mm Hg and diastolic blood pressure 
<90 mm Hg, among those meeting the definition of hypertension.

Figure 3. Hypertension awareness, treatment, and control among persons with hypertension in the HAALSI cohort at baseline (n = 2,884) and 
follow-up (n = 2,164): stratified by sex. Hypertension: Systolic blood pressure ≥140 mm Hg or diastolic blood pressure ≥90 mm Hg or self-reported 
use of medication. Awareness: Self-reported diagnosis by a health professional among those meeting the definition of hypertension. Treatment: Self-
reported use of medication among those meeting the definition of hypertension. Control: Measured systolic blood pressure <140 mm Hg and diastolic 
blood pressure <90 mm Hg, among those meeting the definition of hypertension.
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referred HAALSI participants with elevated BP to PHCs for eval-
uation during the baseline assessment, leading to improvements 
across the treatment cascade. This is in contrast to the high prev-
alence of undiagnosed HTN—which results in poor awareness—
among South African adults as shown in population surveys22 
and longitudinal cohort studies.23 Increased opportunities for BP 
measurement through other ongoing research activities related 
to screening for chronic diseases in the HDSS24 likely also con-
tributed to the high level of HTN awareness, potentially leading 
to subsequent improvements that we observed in treatment and 

control. In this analysis, we found that increased engagement 
with PHCs, as reflected in the number of visits to PHCs in the 
last 3 months, led to appreciable increases in HTN awareness (PR 
ranges from 1.05–1.12).

Treatment is critical to controlling HTN but, despite reported 
high rates of treatment initiation in South Africa,20 less than 
half of adults aged 45 or older report current use of medications 
even when they are aware of their diagnosis.15,20,21 Poor linkage to 
care is one possible explanation for low treatment rates in rural 
areas, with only 27% of persons with HTN reporting being linked 

Table 2. Hypertension awareness, treatment, and control among persons with hypertension at follow-up, by age group

 Total Awarenessa Treatmentb Controlc 

N n (%) n (%) n (%)

Hypertensiond
2,164 1,809 (83.6) 1,600 (73.9) 893 (41.3)

Overall trend P-valuee <0.001 0.6415 <0.001
Males
40–44 years 8 2 (25.0) 1(100) 0 (0)
45–54 years 97 62 (63.9) 45 (95.7) 20 (50.0)
55–64 years 201 143 (71.1) 117 (90.7) 50 (49.5)
65+ years 542 443 (81.7) 386 (93.0) 233 (74.9)
P-value for trende <0.001 0.9176 <0.001
Females
40–44 years 7 3 (42.9) 2 (66.7) 1 (100)
45–54 years 186 152 (81.72) 127 (96.2) 76 (67.3)
55–64 years 386 338 (87.6) 301 (95.3) 152 (59.1)
65+ years 737 666 (90.4) 621 (96.7) 361 (70.4)
P-value for trende

<0.001 0.2354 0.0826

aAwareness: Self-reported diagnosis by a health professional among those meeting the definition of hypertension.
bTreatment: Self-reported use of medication among those meeting the definition of hypertension.
cControl: Measured systolic blood pressure <140 mm Hg and diastolic blood pressure <90 mm Hg, among those meeting the definition of hypertension.
dHypertension: Systolic blood pressure ≥140 mm Hg or diastolic blood pressure ≥90 mm Hg or self-reported use of medication.
eP-value for linear trend in across age groups from baseline to follow-up, at α = 0.05.

Table 3. Assessment of the individual stages of the hypertension treatment cascade among persons with hypertension at follow-up, 
by covariates of interest

 Awareness Treatment Control

Prevalence ratio (95% CI)a Prevalence ratio (95% CI)a Prevalence ratio (95% CI)a 

Female
(reference group: male)

1.10 (0.96; 1.26) 1.00 (0.88; 1.15) 1.05 (0.88; 1.24)

HIV+ with viral suppression (<100 copies/ml)b,c

(reference group: HIV−)
0.97 (0.81; 1.15) 1.00 (0.83; 1.20) 0.88 (0.71; 1.11)

HIV+ without viral suppression (>100 copies/
ml)b,c

(reference group: HIV−)

0.83 (0.59; 1.17) 1.02 (0.71; 1.48) 0.69 (0.41; 1.12)

Elderly (≥60)
(reference group: <60)

1.13 (0.96; 1.32) 0.99 (0.89; 1.17) 1.22 (0.99; 1.50)

Migrant
(reference group: born in South Africa)

0.99 (0.86; 1.14) 0.99 (0.86; 1.15) 0.92 (0.77; 1.11)

High SESd

(reference group: Low SES)
1.06 (0.93; 1.20) 1.00 (0.88; 1.15) 0.98 (0.83; 1.15)

Literatee

(reference group: Illiterate)
1.04 (0.91; 1.19) 1.00 (0.87; 1.15) 1.00 (0.84; 1.19)

Physical limitationsf

(reference group: no physical limitations)
1.04 (0.86; 1.25) 1.01 (0.84; 1.22) 1.10 (0.86; 1.39)

Visits to primary health clinic in last 3 months
(reference group: 0 visits in last 3 months)
  1 visit 1.05 (0.79; 1.42) 1.01 (0.74; 1.36) 1.21 (0.82; 1.79)
  2 visits 1.08 (0.79; 1.48) 1.02 (0.75; 1.36) 1.27 (0.83; 1.93)
  3 visits

1.12 (0.83; 1.52) 1.03 (0.75; 1.42) 1.21 (0.81; 1.83)

Abbreviations: DBS, dried blood spot; SES, socioeconomic status.
a95% CI-confidence interval (lower limit–upper limit).
bHIV positive as determined by lab assays using DBS.
cReference category is HIV negative.
dComposite variable of the highest (4th and 5th) quintiles of wealth.
eSelf-reported ability to read or write.
fSelf-reported presence of limitations in activities of daily living (excluding difficulty in dressing as activities of daily living.
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to HTN care at a PHC two years after being identified through 
community-based screening in Kwazulu-Natal.25 That study also 
found that males and employed persons were least likely to link 
to a PHC after screening. While it makes intuitive sense that 
the opportunity costs to attend PHC visits would be too high for 
employed persons, our results show that almost all persons with 
HTN are treated, regardless of sex. One possible explanation is 
that the HAALSI cohort is embedded in the HDSS in Agincourt 
where exposure to ongoing surveillance and research may posi-
tively influence the odds of treatment.

Despite the significant increase in control that we observed 
from baseline to follow-up, the overall level of HTN control in the 
cohort is only 55%. Long wait times at PHCs, medication stockouts, 
and frustration with appointment times are some of the systemic 
barriers that adversely affect compliance with treatment, and 
negatively affect achieving and sustaining HTN control.26,27 Since 
2018, the Central Chronic Medicines Dispensing and Distribution 
(CCMDD)28 program—designed to mitigate some of these bar-
riers—has enabled patients with control of their HTN to collect 
medications from convenient pick-up points in the community 
or at dedicated pick-up queues in clinics. The CCMDD program is 
available in the HAALSI catchment area29 and likely contributed to 
the improved control rates that we observed, though no published 
evidence regarding its impact in the HDSS catchment area is avail-
able at this time. Medication shortages continue to be a persistent 
barrier to effective chronic disease management, especially for 
HTN, which is the second most widely prescribed medication (5%) 
in primary care.20 In response to shortages, some providers don’t 
follow practice guidelines for prescribing treatment in an effort 
to spread available supplies across larger segments of the patient 
population over the short term.30 Discontinuation of HTN medica-
tions in longitudinal cohorts of adults 40 and older in South Africa 
has been estimated at 15%–25% over 5–9 years of follow-up and 
lack of BP control at 36%–54%.23

The government’s integrated chronic disease management 
(ICDM) program attempts to leverage the success of HIV pro-
grams to improve noncommunicable disease management care 
and associated health outcomes. Results from the implemen-
tation of the ICDM in Agincourt showed a small but significant 
impact on BP control.26,31 The very poor control of HTN that we 
observed in this analysis could be partly due to the persistent 
stigma associated with HIV, given that tracing and home visits to 
monitor PLHIV progress remain significant barriers to effectively 
managing HTN in the ICDM program. Similar challenges were 
observed in the Right to Care Clinical HIV Cohort where 24% of 
members developed incident HTN after initiation on ART. Despite 
that cohort’s linkage to a PHC for care, only 33% of the incident 
cases had HTN treatment initiated within 3 months of diagnosis 
and 43% more than 12 months after diagnosis.32

Given the high prevalence of HIV infection in the HAALSI 
cohort, the effects of stigmatization could partly explain the poor 
control among PLHIV observed in our analysis.

Strengths
Strengths of this analysis include the evaluation of the impact of 
contact with primary healthcare services through the number of 
visits to PHCs and the evaluation of the impact of viral suppres-
sion on all stages of the HTN treatment cascade.

Limitations
The HAALSI cohort is embedded in the HDSS, and the ongoing 
surveillance of health outcomes may lead to overestimation of 

the true improvements along the treatment cascade, thereby 
potentially reducing generalizability to other older and nonrural 
populations in South Africa. Information on diagnosis, treatment, 
and medication information for HTN is self-reported and subject 
to respondent bias.

CONCLUSIONS
We showed that after four years of follow-up, all stages along 
the HTN treatment cascade improved appreciably in the HAALSI 
cohort. Men lag behind women at each step of the treatment cas-
cade and would benefit from targeted efforts to improve the man-
agement of their HTN. Additionally, control among PLHIV is poor, 
regardless of viral suppression status, suggesting that stigmatiza-
tion continues to play a role in the optimal management of HTN. 
These results highlight important policy implications to consider 
for the implementation and scaling of the ICDM program.
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