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Integrating cardiovascular disease risk factor
screening into HIV services in Swaziland: lessons from

an implementation science study
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Objective: To study the feasibility of cardiovascular disease risk factor (CVDRF)
screening at an HIV clinic in Swaziland.

Methods: A sample of HIV-positive patients at least 40 years on antiretroviral treatment
was screened for hypertension, diabetes, hyperlipidemia, and tobacco smoking.

Results: A total of 1826 patients were screened; 684 (39%) had at least one CVDRF.
Screening volume varied markedly, and was limited by staffing, space, and supplies.

Discussion: CVDRF screening was feasible and prevalence of risk factors in people
living with HIV at least 40 years was high.
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Introduction

Swaziland has the world’s highest HIV prevalence [1], as
well as a substantial burden of cardiovascular disease
(CVD) [2,3]. Recognizing that the health gains of
antiretroviral treatment (ART) are threatened by the
growing prevalence of CVD amongst people living with
HIV (PLHIV) [4,5], Ministry of Health guidelines
recommend routine screening and management of adult
PLHIV for CVD risk factors (CVDRF) [6]. We
conducted a study of the feasibility and yield of CVDRF
screening among PLHIV in Swaziland.

Methods

The study was conducted at an urban hospital in
Manzini, Swaziland whose outpatient HIV clinic
serves approximately 250 patients daily. HIV clinic
nurses and doctors were trained to conduct CVDRF
screening and encouraged to screen patients on ART
during routine clinic appointments from September
2015 to June 2016. Patients were eligible for screening
if they were at least 40 years of age, currently receiving
ART, had no history of CVD and were not acutely ill
or pregnant.
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Screening procedures included point-of-care (POC)
blood tests for nonfasting total cholesterol (TC) and
glycated hemoglobin (HbA1c), two resting blood
pressure (BP) measurements taken with a digital BP cuff
at least 5 min apart, and a structured interview to assess
current smoking, medication use, age, and sex.

Diabetes mellitus was defined as HbA1c more than 6.5%
and/or self-reported current use of diabetic medications.
Hyperlipidemia was defined as TC more than 6.2 mmol/l.
Tobacco use was defined as self-reported use of
cigarettes, cigars, or pipes in the past year. Hypertension
was defined as self-reported use of antihypertensive
medications, average systolic blood pressure (SBP) more
than 140 mmHg and/or average diastolic blood pressure
(DBP) more than 90 mmHg. All patients received
postscreening counseling and referral for further evalua-
tion and management, as needed.

HIV clinic staff recorded screening data on paper forms.
Research staff then entered data onto electronic tablets
and downloaded it into Stata v13.1 (College Station,
Texas, US) for analysis. Research staff tracked the number
of patients screened per week and calculated the
prevalence of CVDRF.

To understand contextual factors affecting screening,
research staff also conducted health facility assessments
using a structured checklist at months 0, 6, and 12 to
assess clinic-related factors such as staffing, supplies,
and space that may have influenced screening
implementation.

Ethical approvals
The Columbia University Institutional Review Board
and the Swaziland Scientific and Ethics Committee
approved the study.

Results

During the study period, patients on ARTat least 40 years
made 14 207 visits to the HIV clinic. Clinic staff screened
1826 individuals for CVDRF, of whom 1125 (62%) were
women. Median age was 47 (range 40–82) years.
Screening yielded 684 (39%) patients with at least one
CVDRF, and 136 (8%) with at least two CVDRF; 456
patients (25%) had hypertension, 170 (9%) were smokers,
135 (8%) had hyperlipidemia, and 90 (5%) had diabetes.
CVDRF prevalence increased with age, and was similar
amongst men and women, except for self-reported
tobacco smoking (22% amongst men and 2% amongst
women).

Screening volume varied markedly from week to week,
ranging from 0 to 105 patients per week (mean¼ 43,
interquartile range¼ 27–56); key barriers were related to
staffing, space, and supplies (Fig. 1). Staffing in the HIV

clinic was affected by the assignment of staff to another
clinic launched at the facility, attendance at off-site
trainings, and holiday schedules. A broken BP cuff and
stock-out of test kits each slowed screening, whereas the
availability of additional space for screening activities
increased screening volume. Interventions to increase
screening services included negotiating with hospital
leadership for sufficient clinic nurses and a second
screening room; assigning research staff to assist clinic staff
with screening; and provision of early morning
screening hours.

Discussion

In this study, we found CVDRF to be common in older
patients on ART, with 39% of those screened having at
least one risk factor. One-quarter of patients had
hypertension, consistent with other facility-based studies
in sub-Saharan Africa [7] and only slightly higher than
rates seen in the general adult population in Swaziland’s
2014 STEPS survey [3]. Tobacco smoking was frequent
among men, consistent with other observations in this
region [8,9]. Despite this well documented need,
CVDRF screening and management are rarely inte-
grated into HIV programs in low-resource settings
[10,11].

Numerous implementation challenges affected day-to-
day screening activities. These were carefully documen-
ted, and provide lessons for programs planning to
integrate CVDRF screening into HIV programs. The
availability of adequate space was a critical enabler. The
most frequent barrier was inadequate clinic staffing,
exacerbated by staff transfers, off-site trainings, and
holiday schedules. A recent qualitative case study of
integrated HIV and non-communicable disease (NCD)
treatment services at primary health clinics in rural South
Africa reported similar challenges, including staff
shortages, malfunctioning BP machines, and long waiting
times [12].

The use of alternative cadres such as nursing assistants,
peer educators and/or community health workers to
perform CVDRF screening may minimize staffing
barriers and enhance screening coverage. The use of
POC testing has the potential to enable rapid assessment
and decision-making and facilitate same-day linkage to
CVDRF treatment. We note that HbA1c testing may
underestimate the prevalence of diabetes amongst PLHIV
[13]; decreasing the diagnostic threshold for HbA1c by
0.2 and 0.5% would have yielded an additional 2.4 and
10% of cases, respectively.

Although a recent literature review identified 15
published examples of integrated HIVand NCD services
[14], practical information about implementation and
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sustainability of these services is scarce. This study is one
of the first to quantify the impact of implementation
barriers, and identify systematic interventions to address
them. Limitations of the study include the use of a
convenience sample from a single health facility, and lack
of information on those who were not offered or refused
to screen.

In conclusion, our study demonstrated the importance of
screening and management for CVDRF among older
adults living with HIV, as well as the systems barriers that
can impede effective scale-up of these services. Models of
care that effectively and sustainably incorporate CVDRF
services into HIV programs are urgently needed, and
funders and implementers will need to plan for added
inputs if CVDRF screening and management are to be
scaled up amongst PLHIV.
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