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IMPLEMENTATION SCIENCE

Cost of Integrating Noncommunicable Disease Screening
Into Home-Based HIV Testing and Counseling in South
Africa

llya Golovaty, MD,* Monisha Sharma, PhD, 7 Alastair Van Heerden, PhD,[§ Heidi van Rooyen, PhD,f
Jared M. Baeten, MD, PhD,T" Connie Celum, MD, MPH,T" and Ruanne V. Barnabas, MD, DPhilf" i

Introduction: Integrated HIV-noncommunicable disease (NCD)
services have the potential to avert death and disability but require
data on program costs to assess the impact of integrated services
on affordability.

Methods: We estimated the incremental costs of NCD screening as
part of home-based HIV testing and counseling (HTC) and referral to
care in KwaZulu-Natal, South Africa. All adults in the households
were offered integrated HIV-NCD screening (for HIV, diabetes,
hypertension, hypercholesterolemia, obesity, depression, tobacco, and
alcohol use), counseling, and linkage to care. We conducted
comprehensive program microcosting including ingredient-based and
activity-based costing, staff interviews, and time assessment studies.
Sensitivity analyses varied cost inputs and screening efficiency.

Results: Integrating all-inclusive NCD screening as part of home-
based HTC in a high HIV prevalence setting increased program costs
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by $3.95 (42%) per person screened (from $9.36 to $13.31 per
person). Integrated NCD screening, excluding point-of-care choles-
terol testing, increased program costs by $2.24 (24%). Furthermore,
NCD screening integrated into HTC services reduced the number of
persons tested by 15%-20% per day.

Conclusions: Integrated HIV-NCD screening has the potential to
efficiently use resources compared with stand-alone services. Although
all-inclusive NCD screening could increase the incremental cost per
person screened for integrated HIV-NCD services over 40%, a less
costly lipid assay or targeted screening would result in a modest
increase in costs with the potential to avert NCD death and disability.
Our analysis highlights the need for implementation science studies to
estimate the cost-effectiveness of integrated HIV-NCD screening and
linkage per disability-adjusted life year and death averted.

Key Words: NCDs, integrated screening, integrated care, HIV, cost
analysis

(J Acquir Immune Defic Syndr 2018;78:522-526)

INTRODUCTION

The dual burden of HIV and noncommunicable dis-
eases (NCDs) in sub-Saharan Africa (SSA) is rapidly
growing.! The largest number of people living with HIV
resides in South Africa, where nearly half of the estimated 7
million HIV-infected persons are on antiretroviral treatment
(ART).2 Expanded ART coverage has increased life expec-
tancy, increasingly shifting the burden of premature death and
disability to non-AIDS causes including NCDs.? In response
to these epidemiologic trends, the South African Ministry of
Health recognizes the need to identify high-value strategies to
deliver both NCD and HIV services for scale-up.*

In an effort to reach the UNAIDS 90-90-90 target,
community-based strategies (occurring outside of health care
facilities) have been used to test more people and link persons
testing HIV-positive to care.> Community-based HIV testing
and counseling (HTC) approaches achieved higher rates of
HIV testing than facility-based HTC, as well as high linkage
to care and treatment when combined with enhanced linkage
to care strategies.® As community programs expand, there is
growing support for the integration of NCD screening and
linkage to care to identify higher-risk persons, improve
efficiency by broadening services, leverage existing chronic
care systems, and destigmatize HIV.” One concern is that
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expanding services offered with HIV testing may reduce the
number of people living with HIV who access ART because
of a greater burden of services for staff.

Integrated delivery offers the potential to decrease costs by
distributing fixed costs over several health interventions and
increasing efficiency of scope. Services may also improve
effectiveness through synergy and improve quality of delivery.®
Integrated tuberculosis and HIV programs have shown evidence
of cost-effectiveness and improved linkage to HIV care and
tuberculosis prevention.>!® The effect of integrated NCD/HIV
screening on expenditures and health outcomes to existing HIV
programs, however, has not been established.” Existing studies
assessing costs associated with NCD integration to community-
based HTC in SSA are limited, and the few studies conducted
were of campaign and mobile van strategies.!!~14 The aim of this
analysis was to conduct a cost analysis to determine the per-
person incremental costs associated with integrating NCD
screening and counseling to a home-based HIV counseling
and testing program in KwaZulu-Natal, South Africa.

METHODS

We conducted a cross-sectional costing analysis of an
integrated HIV-NCD home-based HTC program in
KwaZulu-Natal, South Africa, from the payer perspective.
The integrated platform was implemented in a subset of HIV-
infected and noninfected adults aged 18 years or older who
enrolled in the Linkages Study, a prospective, cohort study of
community-based HTC delivery in 2012-2013. These house-
holds were revisited (N = 570) in 2015 and any family
members enrolled during the initial study visit were offered
repeat home-based HTC with integrated NCD screening and
counseling. Exclusion criteria included any household mem-
bers not previously enrolled and members unable to given
written consent. The NCD screening included point-of-care
assessment of nonfasting blood glucose and total cholesterol,
blood pressure, depression, and associated NCD risk factors
including obesity, tobacco, and alcohol use. The counselors
interpreted NCD results and provided participants with
counseling and result cards. Participants with abnormal
results were encouraged to follow-up with their clinic, and
linkage to care was not assessed. The primary study is
described in full in the burden of NCD analysis.!>

Procedures

Integrated home-based HIV-NCD testing and counseling
was conducted by lay counsellors trained by a study nurse in
HIV testing, anthropometric measurement, and point-of-care
NCD screening. Enrolled participants completed a comprehen-
sive interviewer-led self-report health questionnaire including
information on demographics, mental health, NCD risk factors,
chronic conditions, and health care utilization. Anthropometric
data were collected using a Seca Stadiometer (United Kingdom)
and an electronic scale to the nearest 0.1 kg (0.22 pounds).
Blood pressure and pulse were measured in accordance with the
American Heart Association recommendations using the HBP-
1300-E device from Omron (Japan). A push button lancet safety
needle was used for HIV testing using the Determine HIV 1-2

Copyright © 2018 The Author(s). Published by Wolters Kluwer Health, Inc.

rapid test by Alere Medical, Co., Ltd. (United States), random
plasma glucose, and low-density lipoprotein using the point-of-
care ET-202 Easy Touch (GC) device and test strips. HTC was
delivered in accordance with the South African National HIV
Counselling and Testing Policy Guidelines (2015). NCD
counseling was based on National South African Guidelines
and WHO Guidelines for Primary Care in Low-Resource
Settings, adopted for outreach activities using motivational
interviewing techniques.'® All survey and measurement data
were captured using the Mobenzi Researcher mobile Android
application (Mobenzi Researcher, Durban, South Africa). The
study was approved by both Human Sciences Research Council
Research Ethics Committee (REC: 1/26/05/11) and the Univer-
sity of Washington Institutional Review Board (48733).

Cost Analysis

Baseline costs (HIV intervention only) were defined as
those incurred by participants receiving home-based HTC in
2013 as part of the primary microcosting study.!”-!8 Incremen-
tal costs of the integrated HIV-NCD testing and counseling
(NCD intervention costs) were collected on-site in March
2016. A combination of ingredient and activity-based costing
were used. Research costs were separated from operational
costs. The time assessment was completed retrospectively
through semistructured interviews with research staff and
review of study logs to estimate time per activity and change
in the number of participants screened per day. We categorized
costs into personnel, transportation, equipment, supplies,
buildings and overhead, start-up, recurring meetings, and
mobile phone data usage (Table 1). We assumed 5 years of
useful life for vehicles, training, and equipment. Costs were
discounted annually at 3%.' We calculated costs for an
operational costing model, removing research-related costs
and assuming task-shifting from professional counselors to lay
staff (community care workers).'® Tornado diagrams were used
to present the results of 1-way sensitivity analyses varying
costs inputs and screening efficiency.?? Baseline costs (2013
USD) were inflated to 2015 USD (see Supplemental Digital
Content, http:/links.lww.com/QAI/B176). Integrated home-
based HIV-NCD testing and counseling costs were collected
in 2015 ZAR and converted to 2015 USD using World Bank
exchange rates. Analyses were conducted using Excel 2008
(Microsoft, Redmond, WA).

RESULTS

Cohort Characteristics

Five hundred and seventy people received integrated
HIV-NCD testing, counseling, and referral to care in January
2015. HIV prevalence was 33%. Seventy one percent of
persons tested were overweight or obese, 33% had stage 1 or
2 hypertension, 4% had an elevated nonfasting glucose, 20%
had elevated total cholesterol, and 12% had a PHQ9 score of
>10 consistent with depression. About 80% of the cohort had
one measured NCD risk factor and over half (56%) had 2 or
more. Similar rates of NCDs and risk factors were found
between HIV-positive and HIV-negative persons.'>

www.jaids.com | 523
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TABLE 1. Costs Sources of Integrated Home-Based HIV-NCD Testing and Counseling

Cost Item* Marginal Component Source

Transportation Additional fuel for fasting glucose and lipid check on return visits Review of budgets and
invoices

Equipment Point-of-care cholesterol and glucose meter, measuring tape, Review of budgets and

stadiometer, and automated blood measure cuff invoices

Supplies Glucose and lipid strips, lancets, and paperwork Review of budgets and
invoices

Start-up Clinician and ministry of health consultation for NCD component Staff interviews

Training Nursing, community workers, mobilizers, data technician, and Staff interviews

administrative assistant training

Data capture

Additional development and data usage cost

Staff interviews

Testing efficiencyt Number of persons assumed tested per day Staff interviews
HIV-— +
Home-Based HTC#}
Community health worker
Nurses
Home-based HIV-NCD
Community health worker 4
Nurses 2

*Assumed no incremental increase of total cost of personnel, buildings and overhead, and recurring meetings.
tAssume staff of N = 20 community health workers, N = 4 nurses to act as supervisors per WHO HTC guidelines, and 30% HIV prevalence.

tBased on prior time and motion and task-shifting assumption.'8

The cost per-person tested and counseling at home
increased from $9.36 to $13.31, a 42% increase, with the
addition of NCD screening and referral to care, to home-
based HTC. Personnel cost was the largest input among all
the cost categories, representing roughly 56% of the total cost
of intervention, followed by supplies (25%), transportation
(8%), and building and overhead (5%). Variable costs
(supplies, yearly training, and data capture) only comprised
29% of total program costs. Table 2 presents the input costs
by category for home-based HTC and home-based HIV-NCD
testing and counseling.

The cost of supplies was the most pronounced marginal
costs for integrated HIV-NCD testing and counseling
(Fig. 1), followed by personnel, transportation, and building
and overhead. Excluding lipid test strips, which cost $1.71

TABLE 2. Per-Person Costs of Home-Based HTC and Home-
Based HIV-NCD Testing and Counseling in 2015 USD

Home-Based HIV-NCD
Testing and Counseling

Home-Based HTC

Per- % Per- Per- % Per-
Cost Input Person Person Person Person
Personnel $6.16 66% $7.49 56%
Supplies $1.27 14% $3.37 25%
Transportation $0.87 9% $1.06 8%
Building and $0.59 6% $0.72 5%

overhead

Data capture $0.20 2% $0.29 2%
Start-up $0.12 1% $0.19 1%
Training $0.13 1% $0.16 1%
Equipment $0.02 0% $0.03 0%
Total (annualized)  $9.36 $13.31

524 | www.jaids.com

per strip, decreased marginal supply costs by over 80% and
overall incremental cost of integrated screening to 24%.

Total programmatic costs associated with personnel,
building/overhead, and start-up were largely unchanged from
total costs of home-based HTC alone. Time assessments
revealed an average 20% increase in testing and counseling
time, estimating roughly 1 to 2 less persons reached per day
with integrated screening as compared to HTC only. One-way
sensitivity analysis of 20% change by each cost input and
screening efficiency revealed that screening efficiency was
a key driver of program costs (Fig. 2).

DISCUSSION

We estimated the incremental costs of combining NCD
screening with a home-based HTC platform in KwaZulu-
Natal, South Africa, and found that integration could increase
the person screened costs by 20%-40% and decrease the
number of people reached per day by 15%—20%. This study
estimates the incremental costs of integrated HIV-NCD
screening that is both comprehensive (diabetes, hypertension,
cardiovascular risks, and depression) and exclusively home-
based. These cost data build on the sparse economic evidence
assessing the value of innovative integrated models of care in
low-middle income settings.”

The marginal per-person screening costs increase of
24% (excluding cholesterol screening) are consistent with
previously published integrated screening platforms in
SSA.1I-14 We excluded lipid supplies when comparing
previous studies because we would expect the cholesterol
strip costs to decrease with increased guaranteed volume
purchased and targeted screening. A mobile integrated
screening program in Zambia included hypertension,

Copyright © 2018 The Author(s). Published by Wolters Kluwer Health, Inc.
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FIGURE 1. Fixed and variable mar-
ginal costs of NCD integration per-
person to home-based HTC 2015
UsD.

diabetes, and cardiovascular disease (CVD) risk factor
screening among work employees. They found comparable
incremental cost of screening (18%) with related incremental
time component to NCD portion of care (20%) to our time
estimation.!> The SEARCH collaboration, a community-
based integrated campaign strategy in Uganda, estimated
incremental NCD costs approximately 5%.!1:12 Their rela-
tively low marginal costs may be related to higher baseline
overhead with campaign delivery and broader screening,
including tuberculosis and malaria.

Fixed costs comprised the bulk of program, comprising
79% of overall costs (88% excluding cholesterol testing). The
higher fixed costs in this study suggest efficiency gains for
integration with increased utilization of services with home
HTC (scale), as seen in integrated cervical cancer screening.®
A number of previous integrated HIV screening programs
with cervical cancer found higher variable costs that rely
more heavily on diagnostic costs, including laboratory and
transport.21->2 We would expect improved efficiencies in
scope with the implementation of single-device, multidisease
point-of-care testing.

Screening efficiency
Personnel

Supplies
Transportation
Buildings + overhead

Data capture

Variable Costs
|
A

Home-based HIV-NCD testing and counseling
B Home-based HTC

The increase in time needed to perform NCD testing
and counseling was the primary driver of costs in this
analysis. Compared with previously cited integrated plat-
forms, this study relied heavily on a time-intensive question-
naire, including depression, CVD risk factors (including body
mass index and smoking), screening, and counseling. This
highlights the need for site-specific burden analyses to “fine-
tune” targeted counseling, appreciating the time trade-off
between broad screening and diminishing return. Using the
WHO/ISH risk stratification tool,>> we estimated only 3% of
the Linkages study participants met criteria for CVD risk.
Although likely underestimating risk because the risk tool
does not account for HIV as a risk factor, this cohort was
majority aged younger than 50 years with low rates of both
smoking and diabetes. These results are comparable with an
HIV cohort in another screening program in South Africa.?*
As opposed to a “one size fits all” approach, targeted, age-
specific counseling toward diet and activity to address high
burden of HIV, obesity, and hypertension in this setting may
optimize both technical efficiency and health outcomes.
Additional longitudinal studies are needed to identify

FIGURE 2. Tornado diagram of 1- Start up
way sensitivity analysis of cost inputs .

by 20% increase and decrease from Training
base case scenario (see Table S3, Equipment
Supplemental Digital Content for in- '
puts, http://links.lww.com/QAI/B176). $11.00

Copyright © 2018 The Author(s). Published by Wolters Kluwer Health, Inc.
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age-appropriate screening cutoffs and effective preventative
strategies among younger, comorbid adults.

Our study had several limitations. The health benefits of
integration cannot be assessed because this analysis did not
include effectiveness outcomes. We anticipate that there will be
a rapid growth in implementation science studies estimating
effectiveness of such nonclinic NCD preventative and manage-
ment strategies that will shed light on the value of varying
platforms. Further research is also needed to assess whether
enhanced linkages in home-based NCD screening has similar
success in NCD linkages and retention to care as in home-based
HTC.'7?% In addition, high baseline HTC participation!” may
have masked potential gains in participation through integration.
Future work in settings with lower baseline participation should
measure the impact of integrated screening on participation rates,
where varying reach impacts costs per screen. The time
estimates are based on semiformal interviews with staff and
review of daily logs, which is subject to recall bias. The
comparative home HTC arm was conducted nearly a year prior;
we adjusted for inflation but HTC costs may have varied over
time. Since the study cohort had undergone home HTC within 2
years, generalizability is limited given the cohort’s familiarity
with HTC that would impact time efficiency of the program. We
did not assess the societal perspective, where savings could be
associated with patient transportation and patients’ time, as
found in an integrated HIV and cervical cancer program.26
Despite these limitations, these results estimate the incremental
costs and high-impact variables to add a comprehensive NCD
package to home-based HTC.

In conclusion, comprehensive home-based HIV-NCD
testing and counseling results in a modest increase in costs with
the potential to avert NCD death and disability. The additional
time burden of NCD screening and testing was the major driver
of costs, emphasizing the need for a targeted approach that
bridges to an integrated public health model. Our analysis
highlights the need for further costing analyses to characterize
the technical efficiency of integration screening and imple-
mentation science studies to estimate the effectiveness of NCD
screening on care linkages, cardiovascular risk reduction, and
cost-effectiveness of integrated models.
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