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ABSTRACT

Objective In 2011, The National Department of Health
introduced the Integrated Chronic Disease Management
(ICDM) model as a pilot programme in selected primary
healthcare facilities in South Africa. The objective of this
study was to determine individual-level and facility-level
predictors of controlled CD4 count and blood pressure (BP)
in patients receiving treatment for HIV and hypertension,
respectively.

Design A panel study.

Setting and participants This study was conducted in
the Bushbuckridge Municipality, South Africa from 2011

to 2013. Facility records of patients aged >18 years were
retrieved from the integrated chronic disease management
(ICDM) pilot (n=435) and comparison facilities (n=443)
using a three-step probability sampling process. CD4
count and BP control are defined as CD4 count >350 cells/
mm® and BP <140/90 mm Hg. A multilevel Least

Absolute Shrinkage and Selection Operator binary logistic
regression analysis was done at a 5% significance level
using STATA V.16.

Primary outcome measures CD4 (cells/mm®) count and
BP (mm Hg).

Results Compared with the comparison facilities, patients
receiving treatment in the pilot facilities had increased
odds of controlling their CD4 count (OR=5.84, 95%Cl
3.21-8.22) and BP (0R=1.22, 95% Cl 1.04-2.14). Patients
aged 50-59 (OR=6.12, 95% Cl 2.14-7.21) and >60
(OR=7.59, 95% Cl 4.75-11.82) years had increased odds
of controlling their CD4 counts compared with those aged
18-29 years. Likewise, patients aged 40-49 (OR=5.73,
95% Cl 1.98-8.43), 50-59 (OR=7.28, 95% Cl 4.33-9.27)
and >60 (OR=9.31, 95% Cl 5.12—13.68) years had
increased odds of controlling their BP. In contrast, men had
decreased odds of controlling their CD4 count (OR=0.12,
95% Cl 0.10-0.46) and BP (OR=0.21, 95% Cl 0.19-0.47)
than women.

Conclusion The ICDM model had a small but significant
effect on BP control, hence, the need to more effectively
leverage the HIV programme for optimal BP control in the
setting.

Strengths and limitations of this study

» First study in sub-Saharan Africa to determine mul-
tilevel predictors of CD4 count and blood pressure
control in an integrated chronic disease model.

» Use of existing facility records or data to determine
multilevel predictors of controlled CD4 count and
blood pressure.

» Use of a comparison study arm to investigate the
effect(s) of potential confounders on the control of
CD4 count and blood pressure.

» Unavailable or missing facility-level data for pa-
tients with HIV (viral load for antiretroviral treat-
ment (ART) monitoring 52% missing, duration of
illness, ART regimen); patients with hypertension
(bio-behavioural risk factors, body mass index anti-
hypertension drugs); and unavailability of complete
data on staffing, patient load and medication supply
chain.

» The criteria for which health providers used to clas-
sify adherence of patients to antihypertension med-
ication as ‘good’ or ‘poor’ could not be ascertained.

INTRODUCTION
Two in three global deaths are due to non-
communicable diseases (NCDs), causing
more deaths than all other causes combined,1
and the majority (three-quarter) of these
deaths occur in low-income and middle-
income countries (LMICs).! NCDs could
have a remarkable effect on the global disease
burden and healthcare because they are the
leading cause of mortality in China, Ghana,
India, Mexico, Russia and South Africa, the
six middle-income countries that host 42% of
the world’s 1.4billion people aged 50 years
and older. Of these six countries, South Africa
has the highest prevalence of hypertension.”
Hypertension is the main risk factor for
cardiovascular diseases (CVDs) globally’ and
the latter is the leading cause of mortality due
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to NCDs. A household Study on global AGEing and adult
health (WHO SAGE) showed that 43% of adults in South
Africa are hypertensive, of which 58% are unaware.* It is
estimated that nearly half of all deaths in South Africa are
due to NCDs.”

The high NCD-related morbidity and mortality in
South Africa have been attributed to poor management
of NCDs, especially hypertension, within the healthcare
system®” and fragmented chronic disease services.* Poor
management of hypertension is a consequence of non-
systematic implementation of treatment guidelines; non-
consultative process with relevant stakeholders in the
development of guidelines; scepticism about the dura-
bility of the guideline; conflict with local practices; health
system problems (eg, drug stock-out) and patient beliefs.’
Poor knowledge of patients about their conditions and
drug prescriptions not being recorded in the medical
records have also been identified as factors adversely
affecting optimal management of hypertension.” These
could have implications for South Africa’s public health-
care system which has yet to adapt to the long-term conti-
nuity of care.®”

The commonalities in the prevention, management
and control of HIV/AIDS and NCDs make it feasible
to tackle South Africa’s high dual burden of HIV/AIDS
and NCDs."” First, hypertension and HIV may not show
symptoms at the early stages of onset. This implies that
their management may require a shift from the acute care
model, which is largely dependent on the manifestation
of symptoms and signs. Second, both chronic diseases
require regular clinic appointments and medication
adherence; hence, the need for appointment and medi-
cation reminder systems.'" Finally, the expanded use of
antiretroviral treatments (ARTS) increases life expectancy,
which is defined as the probable number of years a person
will live after a given age as determined by the mortality
rate in a given geographic area.'” Consequently, there has
been an increase in the burden of age-associated non-
communicable comorbidities (eg, CVDs) among people
living with HIV (PLWH) comparable with the general
population."" '* An additional physiologic pathway to this
is that ART increases the risk of lipidaemia. Therefore,
PLWH and who are on ARTs have an increased likelihood
of developing CVDs."*

Primary and secondary prevention measures targeting
individual (behavioural) risk factors such as tobacco use,
harmful alcohol use, unhealthy diets and physical inac-
tivity have been advocated as measures to reduce NCD-
related morbidity and mortality.”” Yet, one in four adult
South Africans has raised blood pressure (BP), and two
in three of these adults with raised BP are not receiving
antihypertensive treatment'®; hence, the need for health
system interventions to further tackle the high and rising
burden of hypertension.

Based on the evidence that integrated management of
chronic diseases leads to improvement in patient health
outcomes (eg, CD4 count, glycosylated haemoglobin and
BP),'” the Joint United Nations Programme on HIV/

AIDS has recommended a comprehensive and inte-
grated approach to the delivery of chronic disease care."'
This approach requires leveraging HIV programmes to
support or scale-up services for NCDs.

In this regard, the government of South Africa devel-
oped a 4-year strategic plan.'® One of the strategies of the
framework is improved control of NCDs through health
systems strengthening and reform. A key objective of
this strategy is primary healthcare (PHC) re-engineering
which entails the integration of NCDs into the primary
healthcare package.'® In 2011, The National Department
of Health introduced the Integrated Chronic Disease
Management (ICDM) model as a pilot programme in
selected PHC facilities in Gauteng, North West and
Mpumalanga Provinces.'” The ICDM model leverages
the successful vertical HIV programme for supporting or
scaling up services for NCDs.

The model has facility and community components.
Health facilities are reorganised to provide ‘one-stop-
shop’ services in designated chronic care areas."” The
HIV Counselling and Testing campaign, the largest in the
world, which has already tested over 13 million people for
HIV, also offers an excellent opportunity to conduct NCD
screenings on patients who attend clinics, particularly for
patients on ARTs."®

The community component conducts population
screening for NCDs and links diagnosed cases and high-
risk persons to facility care for optimal health outcomes.
A PHC outreach team, made up of a nurse and commu-
nity healthcare workers, visits patients’ homes to provide
home-based care and link clinic defaulters back to
care.?®

Since the initiation of the ICDM model, there is a
paucity of literature on multilevel predictors of key
patient health outcomes. The objective of this study was
to determine individual-level and facility-level predictors
of controlled CD4 count and BP in patients receiving
treatment for HIV and hypertension, respectively.

METHODS

Study setting

The setting of the study was in 12 PHC facilities in the
Bushbuckridge Municipality in Ehlanzeni district situated
in Mpumalanga Province, northeast of South Africa. The
ICDM model was implemented in 17 of the 38 PHC facil-
ities in the municipality at the time this study started in
June 2013. Of these 17 facilities implementing the inte-
grated model of care, 7 situated in the Agincourt sub-
district were purposively selected into the ICDM model
arm of the study (ie, the ICDM pilot facilities) because
they served the population in the Agincourt subdistrict
where the population has been under surveillance by
the Medical Research Council/Wits Agincourt Research
Unit using a Health and Socio-demographic Surveillance
System since 1992. At the time this study was commenced,
there were 90000 people in 16000 households living in
27 villages.*' Of the remaining 21 PHC facilities situated
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outside the Agincourt subdistrict not implementing the
integrated model of care, 5 were randomly selected into
the comparison arm of the study (ie, the comparison
facilities).

Study design and population

This panel study was conducted in the selected 12 PHC
facilities in the Bushbuckridge Municipality and is a
component of the broader mixed methods research
used to evaluate the quality of the integrated model of
care.” The inclusion criteria were age 18 years and above
and being on treatment in these health facilities for
the markers of chronic diseases in the study area (HIV,
hypertension and diabetes) from January 2011. Patients
who were transferred between these facilities during the
30-month study period (January 2011-June 2013) were
excluded.

Sample size estimation

A minimum sample size of 430 participants was estimated
in each study arm after adjusting for 15% attrition in a
panel study, using a two proportion sample size formula®
with a two-sided distribution at 5% significance level
(Z,,,=1.96) and 90% power (ZB=1‘28)' An effect size of
10% is needed to detect a significant difference between
the ICDM pilot and the comparison health facilities in
controlling patients’ BP having leveraged the vertical HIV
programme for hypertension treatment in the integrated
model of care. The population prevalence of hyperten-
sion in the study area (43%)** was assumed to be the prev-
alence of hypertension in the comparison health facilities
(P,) where the integrated model was not being imple-
mented. The expectation is that the prevalence of hyper-
tension in the ICDM pilot facilities (P,) would be lower
(33%), hence, the effect size of 10% as earlier specified.

Sampling of study participants

The study participants were recruited through a three-
step process (see online supplemental file 1). First, the
proportionate sampling technique was used to recruit a
specific number of patients from each of the 12 health
facilities. Second, the patients recruited in each health
facility were stratified by HIV, hypertension and diabetes
cases using the sampling frame specific to each facility.
Finally, from the disease-specific clinical appointment
roster, systematic sampling was used to recruit patients
based on the earlier stratified cases until the estimated
sample size in each facility was achieved. The sampling
interval was determined by the disease-specific sampling
fraction. Hence, 435 and 443 patients were recruited from
the ICDM facilities and comparison facilities, respectively.

Data collection

After patient recruitment in June 2013, information on
viral load, CD4 count, BP and glycosylated haemoglobin
were retrospectively retrieved from patients’ facility
records over a period of 4months. South Africa’s policy
on eligibility criteria for ART initiation during the time
this study was commenced were WHO clinical stage 3 or

4, CD4 count <350 cells/mm?, and pregnancy or breast-
feeding status.” Patients with HIV on ART had their
viral load and CD4 count tests repeated every 12 and
6months, respectively, for the purposes of monitoring
their responses to treatment. There was scanty data on
viral load. In this study, CD4 count control is defined as
CD4 count >350cells/ mm?®. Adherence to ART at every
clinic visit was assessed by a pill count, and having a pill
count of more than 95% was considered good. The ART
regimen used in the health facilities at the time of this
study is shown in the online supplemental file 2.

In this study, hypertension is defined as being on anti-
hypertensive medication; or systolic BP (SBP) 2140 mm
Hg or diastolic BP (DBP) 290 mm Hg on three separate
measurements 2-3 days apart.”” Control of BP is defined
as BP <140/90 mm Hg for patients with hypertension on
antihypertensive medication as specified in the Primary
Care (PC) 101 management guideline.”” Nurses subjec-
tively assessed and documented adherence to antihyper-
tensive medication as ‘good’ or ‘poor’ by counting the
number of medicines brought forth after the last visit. The
online supplemental file 2 shows the hypertension treat-
ment guideline used at the time this study was conducted.

Data management and statistical analysis

We hypothesised that the integrated HIV and hyperten-
sion model of care could influence changes in the BP
of patients with hypertension receiving antihypertensive
medication. Statistical analysis of the data was done using
STATA V.16. Predictors of CD4 count and BP control were
examined at two levels: individual (age, gender, educa-
tion, looking for a paid job, reception of grant, presence
of multimorbidity and adherence) and facility factors/
covariates (type of facility and referral).

Propensity score matching was done to balance the
effects of age and chronic disease status that differed
between the study groups.”® The binary outcome depen-
dentvariables (controlled (>350 cells/mm?) versus uncon-
trolled (<350 cells/mm®) CD4 count and controlled
(<140/90mm Hg) versus uncontrolled (=140/90mm
Hg) BP) were coded as 0 for ‘uncontrolled’ and 1 for
‘controlled’. A logistic Least Absolute Shrinkage and
Selection Operator regression model was fitata 5% signif-
icance level with all the covariates for each of the depen-
dent variables to determine predictors of CD4 count and
BP control adjusting for the study arms (clusters) where
patients received treatment. A constant, lambda (A),
was specified as the regularisation parameter to adjust
the amount of the coefficient shrinkage. We used cross-
validation to select the best A that minimised the cross-
validation function (Bayes Information Criterion).

Variables that significantly predicted CD4 count and BP
control in the adjusted analysis were those whose 95% CI
values excluded the null value of 1. Due to scanty data,
viral load results could not be used for ART monitoring.
Regression analysis could not be done for patients with
diabetes because of their small number (n=4).
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Ethical clearance

This research was conducted in accordance with the best
ethical standards with written informed consent obtained
from the study participants and confidentiality assured.

Patient and public involvement

It was not appropriate or possible to involve patients or
the public in the design, or conduct, or reporting, or
dissemination plans of our research.

RESULTS

Generally, there were more patients 250 years of age
receiving care in the ICDM model facilities than the
comparison facilities (67% vs 43%). The ICDM facilities
provided care to more patients with hypertension (48%
vs 21%), whereas the comparison facilities offered care to
more patients with HIV (64% vs 32%) (table 1).

Table 2 shows that patients in the age groups 50-59
(OR=6.12, 95% CI 2.14-7.21) and =260 (OR=7.59, 95% CI
4.75-11.82) years had increased odds of having their CD4
counts controlled compared with those aged 18-29 years.
Likewise, patients with HIV receiving care in the ICDM
model facilities had a sixfold increased odds (OR=5.84,
95% CI 3.21-8.22) of having their CD4 counts controlled
compared with those receiving care in the facilities not
implementing the integrated model of care. In contrast,
men had decreased odds (OR=0.12, 95% CI 0.10-0.46) of
having their CD4 counts controlled than women.

In the adjusted model (table 3), age, gender and
receiving care in the ICDM model facilities were predic-
tors of a controlled BP (SBP <140 or DBP <90 mm Hg).
Compared with patients in the age group 18-29years,
those in the age groups 40-49 (OR=5.73, 95% CI 1.98-
8.43), 50-59 (OR=7.28, 95%CI 4.33-9.27) and 260
(OR=9.31,95% CI 5.12-13.68) years had increased odds of
having their BP controlled. Similarly, patients with hyper-
tension receiving care in the ICDM model facilities had
increased odds (OR=1.29, 95% CI 1.04-2.14) of having
their BP controlled. In contrast, men had decreased odds
(OR=0.21, 95% CI 0.19-0.47) of controlling their BP than

women.

DISCUSSION

The main findings showed that receiving treatment in the
ICDM pilot facilities and increasing age were associated
with a higher chance of controlling patients CD4 count
and BP while men were less likely than women to have
their CD4 count and BP controlled. We are unaware of
any study in Africa that determined multilevel predictors
of CD4 count and BP control in an integrated chronic
disease model. The main strengths of this study were the
use of existing facility records or data to determine multi-
level predictors of controlled CD4 count and BP and the
use of a comparison study arm to investigate the effect(s)
of potential confounders on the control of CD4 count
and BP.

Table 1 Socio-demographic characteristics and facility
visits of the study population in the Bushbuckridge
municipality, 2011-2014

Study groups, n (%)

ICDM model Comparison

group group Total

Variables (N=435) (N=443) (N=878)
Age group, years

18-29 19 (4.5) 39 (8.9) 58 (6.8)

30-39 60 (14.3) 119 (27.0) 179 (20.8)

40-49 59 (14.1) 92 (20.9) 151 (17.6)

50-59 84 (20.1) 85 (19.3) 169 (19.6)

>60 197 (47.0) 105 (23.9) 302 (35.2)
Gender

Women 363 (84.4) 368 (83.6) 731 (84.0)

Men 67 (15.6) 72 (16.4) 139 (16.0)
Education (completed years)

No formal 172 (39.6) 167 (37.7) 339 (38.6)

education

1-6 174 (40.0) 169 (38.1) 343 (39.1)

>6 71 (16.3) 73 (16.5) 144 (16.4)

Missing 18 (4.1) 34 (7.7) 52 (5.9)
Looking for a paid job

Yes 126 (29.0) 120 (27.0) 246 (28.0)

No 291 (66.9) 301 (68.0) 592 (67.4)

Missing 18 (4.1) 22 (5.0 40 (4.6)
Chronic disease status

Hypertension 210 (48.3) 91 (20.5) 301 (34.3)

HIV 141 (32.4) 282 (63.7) 423 (48.2)

Diabetes 2(0.5) 2(0.5) 4 (0.5)

Multimorbidity* 82 (18.8) 68 (15.3) 150 (17.0)
No. of hypertension clinic visits

Minimum 1 1 1

Maximum 40 34 40

Average 14 6 10
Number of HIV clinic visits

Minimum 1 1 1

Maximum 45 39 45

Average 19 7 13

*Multimorbidity is defined as having more than one chronic
disease.

The rural Bushbuckridge Municipality has an age-
standardised HIV prevalence (26% in women and 19%
in men) that is higher than®” the estimated overall HIV
prevalence of 13% among the South African population®
as well as a high population hypertension prevalence
characterised by a gender difference (40% in women
and 30% in men). An earlier study in the Bushbuckridge
Municipality showed a changing demographic as younger
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CD4 count control
(>350 cells/mm3)

Adjusted OR (95% CI)

Variables

Age group, years

30-39 0.83 (0.21-2.22)

50-59 6.12 (2.14-7.21)*

Gender

Men 0.12 (0.10-0.46)*

No formal education 1

>6 1.02 (0.57-1.43)

No 1

Reception of grant

Disability 1.36 (0.74-2.38)

Old age 1.94 (0.82-2.10)

No 1

Adherence to ART

Yes 1.03 (0.04-1.21)

Type of health facility

Implementing the ICDM model 5.84 (3.21-8.22)*

No 1

*Statistically significant variable.

people migrate to urban areas for work and leave behind
an older population.”” This change of demographic char-
acteristic could be partly responsible for the high prev-
alence of hypertension in the municipality, thus, the
need for prioritisation of chronic disease care.”” Hence,

BP control (BP
<140/90 mm Hg)

Adjusted OR (95% CI)

Variables

Age group, years

30-39 1.02 (0.30-3.12)

50-59 7.28 (4.33-9.27)*

Gender

Men 0.21 (0.19-0.47)*

No formal education 1

V
o]

1.21 (0.51-1.79)

z
o
-

Reception of grant

Disability 1.87 (0.44-5.04)

Old age 2.00 (0.63-4.99)

Z
o
-

Adherence to antihypertensive medication

Yes 1.02 (0.68-1.31)

Type of health facility

Implementing the ICDM model 1.29 (1.04-2.14)

z
o
—y

*Statistically significant variable.
BP, blood pressure; ICDM, integrated chronic disease
management.

implementing the pilot ICDM programme in Ehlanzeni
district, one of the three districts where the model was
initiated in South Africa, was a timely intervention."
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Similar to the findings of an integrated care model for
HIV/AIDS, hypertension and diabetes used in Cambodia,
which showed increasing median CD4 counts in a cohort
of patients on ART,"” the ICDM model pilot facilities had
higher odds of controlling patients’ CD4 counts than the
comparison facilities. This may partly be attributed to
the reduction of HIV stigma which was reported by the
Operational Managers of the ICDM pilot facilities.”’ The
perception of these facility managers, who are also trained
professional nurses, was that having patients with HIV and
hypertension receive care in the same consultation room
without identifying who was a patient with HIV may have led
to increased uptake of HIV services. This could imply that
one of the purposes of integrating HIV and NCD services
(ie, to reduce HIV stigma by concealing the identity of
patients with HIV in the facilities) may have been achieved.

Although the ICDM pilot facilities had a significantly
higher odds (OR=1.64, 95% CI 1.11-2.41) of controlling
BP compared with the comparison facilities, the observed
odds were lower than that for CD4 count control (1.64
vs 6.55) and corroborates a previous study in the setting
which reported a suboptimal level of control of hyper-
tension (45.8%) at the population level.”* Our finding
does not entirely corroborate the Cambodian study that
showed a remarkable improvement in BP control. We
attribute this to facility and system factors: (1) South Afri-
ca’s vertical HIV programme is not well administratively
integrated into the horizontal general health system’;
(2) five of the eight identified priority dimensions of
care (waiting time, referral system, appointment system,
prepacking of medicines and defaulter tracing) used to
leverage the HIV programme for NCD services did not
reflect their intended constructs for quality care in the
ICDM model??; (3) service users and providers in the
ICDM pilot facilities reported staff shortage, malfunc-
tioning BP apparatus, stock-out of antihypertensive
medication and an increased workload resulting from
integrated care® as well as (4) crowding-out of routine
training activities which typically occur before or during
the implementation of an intervention programme.™

This implies that the purpose of leveraging the HIV
programmes, tools and systems to scale up services for
NCDs is yet to be fully achieved. Achieving optimal BP
control in the ICDM model requires more extensive diag-
onal integration or leveraging of resources provided for
the HIV vertical programme to enhance the platforms for
delivering a comprehensive horizontal health system in
which the ICDM model is embedded. Specific to hyper-
tension care, health facility-specific structural (staff
shortage, broken BP equipment and antihypertensive
medication stock-outs) and process (increased workload)
factors must be addressed for optimal BP control.

This study showed that increasing age and being a
female patient were associated with an increased likeli-
hood of controlling BP and CD4 counts after adjusting
for education, looking for a paid job, reception of grants,
having more than one chronic condition, adherence to
medication and being referred to a doctor or higher level

of care. This finding is consistent with that of Health and
Aging in Africa: A Longitudinal Study of an INDEPTH
Community in South Africa which was conducted at the
same time and in the same setting as ours.” Furthermore,
two independent studies conducted—10 years apart—in
1998™ and 2008™ consistently showed that hypertension
control was higher in women than men, with increasing
age and female sex being positive determinants.” ** The
higher odds of BP control among older people and women
observed in our study can be attributed to an increasing
level of awareness and more contact with healthcare as
was previously reported in the study setting and else-
where in South Africa.? % Therefore, health education
interventions targeting men and younger patients could
contribute to better BP control in the study setting.

Study findings must be interpreted in the light of the
limitations imposed by the use of facility data which were
incomplete or unavailable due to missing laboratory results
of CD4 counts and viral load, missing records of BP measure-
ments, unavailability of comparative data on staffing and
lack of information on the medication supply chain.

This study contributes to ongoing national and global
debates on an integrated health systems approach. The
key findings of our research could have implications for
scaling up implementation of the ICDM model in South
Africa and for the planning of an integrated chronic care
in other LMICs.
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