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Abstract

Background: The Integrated Chronic Disease Management (ICDM) model has been implemented in South Africa
to enhance quality of clinical services in Primary Healthcare (PHC) clinics in a context of a high prevalence of
chronic conditions and multi-morbidity. This study aimed to assess the implementation fidelity (adherence to
guidelines) of the ICDM model.

Methods: A cross-sectional study in 16 PHC clinics in two health districts in South Africa: Dr. Kenneth Kaunda (DKK)
and West Rand (WR). A fidelity assessment tool with 89 activities and maximum score of 158 was developed from
the four interrelated ICDM model components: facility re-organization, clinical supportive management, assisted
self-management and strengthening of support systems. Value stream mapping of patient flow was conducted to
analyse waiting time and identify operational inefficiencies. ICDM items were scored based on structured
observations, facility document reviews and structured questionnaires completed by healthcare workers. Fidelity
scores were summarized using medians and proportions and compared by facilities and districts using Chi-Square
and Kruskal Wallis test.

Results: The monthly patient headcount over a six-month period in these 16 PHC clinics was a median of 2430
(IQR: 1685–2942) individuals over 20 years. The DKK district had more newly diagnosed TB patients per month
[median 5.5 (IQR: 4.00–9.33) vs 2.0 (IQR: 1.67–2.92)], and fewer medical officers per clinic [median 1 (IQR: 1–1) vs 3.5
(IQR:2–4.5)] compared to WR district. The median fidelity scores in both districts for facility re-organization, clinical
supportive management, assisted self-management and strengthening of support systems were 78% [29/37, IQR:
27–31)]; 77% [30/39 (IQR: 27–34)]; 77% [30/39 (IQR: 28–34)]; and 80% [35/44 (IQR: 30–37)], respectively. The overall
median implementation fidelity of the ICDM model was 79% (125/158, IQR, 117–132); WR was 80% (126/158, IQR,
123–132) while DKK was 74% (117/158, IQR, 106–130), p = 0.1409. The lowest clinic fidelity score was 66% (104/158),
while the highest was 86% (136/158). A patient flow analysis showed long (2–5 h) waiting times and one stream of
care for acute and chronic services.

Conclusion: There was some variability of scores on components of the ICDM model by PHC clinics. More research
is needed on contextual adaptations of the model.
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Background
Delivering integrated, patient-centred health services is a
global public health priority [1]. One of the recommended
strategies of the World Health Organization (WHO) to im-
prove the delivery of integrated chronic care at primary
care level is the Innovative Care for Chronic Conditions
framework, which reduces fragmentation of care and
supports partnerships with communities and families in
disease management [2]. Based on this recommendation,
many countries have implemented various models of inte-
grated care for chronic conditions, including community-
based programmes with repeat collection of medication
[3–5], nurse-managed programmes [5] and integrated
mental health, diabetes and cardiovascular disease services
[6]. In South Africa, the Integrated Chronic Disease
Management (ICDM) model was adopted as a national
programme for implementation at primary care level.
The goal was to reduce fragmentation of care for people
living with multiple chronic conditions, to improve effi-
ciency and the satisfaction experience of healthcare workers
and patients, and ultimately clinical outcomes [7]. This was
also in response to the high quadruple burden of commu-
nicable, non-communicable, injury-related and perinatal
diseases and associated multi-morbidity [8–11].

The ICDM model
The ICDM model is an approach to managed care that
was developed based on the principles of the chronic
care management model and the Innovative Care for
Chronic conditions (ICCC) [2, 12]. A pilot phase of
introducing the model in PHC clinics in South Africa
started in 2011 [13]. The ICDM model provides tech-
nical interventions on how to strengthen health services
for patients with chronic multi-morbidity through four
interrelated components of action points. These compo-
nents are as follows [7]:

� Facility re-organization to strengthen administration,
infrastructure, human resource and dispensing of
medication for operational efficiency;

� Clinical supportive management to enhance quality
care using appropriate clinical guidelines with the
assistance of the district clinical specialist team;

� Assisted self-management which entails empowering
patients to take responsibility for their disease
control and providing community-based point-of-
care testing and medication delivery by outreach
teams; and

� Strengthening of support systems through
partnerships with external structures, equipment,
medicine and information management [7].

The ICDM model’s priority standards are designed to
align with the national core quality standards for PHC

facilities, which include patient safety and infection con-
trol, improving values and attitudes of staff, improving
waiting times and cleanliness, and ensuring availability
of medicines and supplies [7]. The chronic diseases that
are included in the ICDM model are non-communicable
[mental health, epilepsy, asthma, hypertension, diabetes
and chronic obstructive pulmonary disease (COPD)] and
communicable diseases [HIV/AIDS and all forms of
tuberculosis (TB)] [7]. Continuum of care is supported
at facility, community and population level under the
ICDM model [7].
The ICDM programme is an integral part of the PHC re-

engineering initiative [7], a major health system strengthen-
ing focus of which is the South African Department of
Health’s (DOH) efforts to strengthen their focus as it works
towards achieving universal health coverage through a
national health insurance plan [14–16]. This includes the
ongoing ideal clinic realisation and maintenance (ICRM)
programme that was commenced in 2013 [17]. The ICRM
programme is a comprehensive systematic process of
improving and maintaining PHC facilities’ conformance to
national standards on functional infrastructure and equip-
ment, adequate personnel and medicines and supplies,
good administrative processes and the use of applicable
protocols and guidelines in diseases management [17]. The
Integrated Clinical Services Manual (ICSM) was included
in the ICRM programme to extend the application of the
ICDM model components to acute, preventative and health
support services as part of scaling-out [18]. Chronic dis-
eases has been included as one of the streams of the ICSM
[18]. A scaling-out of interventions (delivery in new sys-
tems/populations) or scaling-up within the same context
implies that the original core elements are maintained to
achieve expected outcomes [19]. However, contextual adap-
tations to the intervention while maintaining the core com-
ponents in the scale-up and scale-out could also be
regarded as propensity towards adherence [20]. Studies on
the effectiveness of the ICDM model have shown its contri-
bution to improvements in patients records manage-
ment through administrative re-organization and
improved clinical outcomes through clinical supportive
management and assisted self-management for patients
on antiretroviral medication [21, 22]. However, some of
the expected benefits have not been achieved [23]. It is
not clear whether this limited success indicates low ef-
fectiveness of the model or low implementation
effectiveness.
The field of implementation science provides approaches

for assessing implementation effectiveness [24, 25]. Imple-
mentation research assists in assessing whether the failure
of an intervention to achieve its outcomes is as a result of
intervention failure or implementation failure [24].
Implementation effectiveness or success can be deter-
mined by measuring implementation outcomes such
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as fidelity (the extent to which the ICDM model is
implemented according to the planned prescribed
activities) or other outcomes (including acceptability,
adoption, reach, implementation costs and sustainability)
that serve as intermediate indicators of intervention or
innovation effectiveness [24, 26]. Fidelity of implementa-
tion – the extent to which delivery of an intervention or
programme follows the original design – affects how well
the intervention or programme achieves its expected out-
comes [27, 28]. Fidelity is also referred to as adherence to
intervention guidelines [28]. As conceptualised by Carroll,
the degree of adherence to the implementation plan or
guidelines can be influenced by moderating factors like
intervention complexity, strategies to support implemen-
tation, quality of delivery and participant responsiveness
[28]. Planned or accidental adaptations in implementing
interventions could also be viewed as strategies to enhance
feasibility, reach, adoption, and acceptability of the inter-
vention in a specific context [29, 30]. However, adaptation
could affect the fidelity and effectiveness of the interven-
tion, especially if its core components have been removed
or modified [19, 29, 30]. Therefore, there is a constant ten-
sion between fidelity and modifying interventions to be
suitable for a particular context [29, 30]. Since the ICDM
model development was an adaptation of the ICCC for
the South African health context [7], it would be expected
that it would be implemented with minimal adaptations
and high fidelity, but this has not been evaluated. More-
over, in a decentralized health system, like South Africa,
sub-national levels (provinces and districts) may further
adapt innovations for a better fit with their contexts [31].
However, whether and the extent to which such further
adaptations have been done has not been evaluated.
In South Africa, following the pilot and scale-up of the

ICDM model [32], there is a dearth of studies on the
implementation fidelity of the ICDM model. This study
assesses the implementation fidelity, which we define as
adherence to the prescribed activities in the ICDM
model as outlined in the implementation manual [7].
This study aims to evaluate the implementation fidelity
of the ICDM model in two health districts in South
Africa. The lessons learned on assessing fidelity of the
ICDM model could be applied to the ICSM in the con-
text of the ICRM programme. Assessing the ICDM
model implementation fidelity will identify areas that
need strengthening to promote the sustainability of the
model’s principles.

Methods
This was a cross-sectional study conducted between August
2018 to March 2019 in two health districts in South Africa.
It is a sub-study of a larger study that assessed the fidelity
of implementation, its contextual determinants and the
costs of implementing the ICDM model [33].

Study setting
The South African health system is divided into 52
health districts across nine provinces, with health service
administration decentralized to district health manage-
ment teams [16, 34]. Most of the population is unin-
sured (82%) and utilizes state facilities where most
healthcare services are free or provided at a low user fee
[14, 35, 36]. Nurse-driven primary care services in each
district are provided at PHC clinics (8-h service) and
community health centres (24-h service) that provide
preventative and curative (acute and chronic) services.
As part of the PHC re-engineering framework, each clinic
should have ward-based outreach teams (WBOTs) of
community healthcare workers (CHCW) providing home-
and community-based health services [17, 37]. Each health
districts is required to have a District Clinical Specialist
team (DSCT) consisting of specialist nurses and doctors
that provide supportive supervision and clinical govern-
ance [17, 38]. The ICDM model activities for the WBOTs
and CHCW include adherence support, home-based care
and community campaigns, while the DCST activities in-
clude mentoring, training and clinical audits [7, 18].
The ICDM model was piloted from 2011 in three

health districts: West Rand (WR) in Gauteng, Bushbuck-
ridge in Mpumalanga and Dr. Kenneth Kaunda (DKK)
in North West [13]. Two (WR and DKK) of these health
districts were included in this study. Both the WR and
DKK health districts are divided into four sub-districts
and have similar population sizes, 810,000 in WR and
715,000 in DKK [39]. There are four community health
centres and 39 PHC clinics in WR, while DKK has nine
community health centres and 27 PHC clinics. Although
the literacy rate is slightly higher in WR (98% vs 90%),
employment is higher (75% vs 71%) in DKK [40]. In
WR, the proportion of informal housing is 19%, while in
DKK it is 21% [40]. In Gauteng, more people (34%) are
considered to be obese or overweight compared to the
16% in North West [41]. There is also a high prevalence
of hypertension (36 and 39%) [39] and diabetes (8 and
13%) [41] in WR and DKK, in that order. TB incidence
is higher (696 vs 440 per 100,000) in DKK [39], and the
human immune deficiency syndrome (HIV) prevalence
in antenatal women is 28% in both provinces [42].

Study sample
There were eight ICDM model pilot clinics in DKK and
12 in WR that were considered for inclusion in this
study. The ICDM model pilot clinics were selected for
inclusion based on the number of patients that receive
health services per month (headcounts) to ensure that
clinics had comparable patient case-loads. Four clinics
from the WR district were excluded as the patient load
in those clinics was much higher compared to DKK
clinics. A total of 16 (eight per district) that were selected
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were functional without major interruptions (closures,
renovations) in the 2 years preceding participation in the
study. Six to eight healthcare workers (administrators,
nurses, pharmacists assistants, facility managers, ICDM
champions) were interviewed (for completion of the struc-
tured questionnaire) or observed in each facility.

Data collection and measurement
The study aimed to collect data on the characteristics of
the clinics, fidelity scoring on ICDM model activities
and examination of patient flow against guidelines. The
data collected on clinic characteristics included a facility
headcount, caseloads for some (HIV/AIDS, TB, diabetes
and hypertension), ICDM model conditions and number
of different categories of personnel based on district
health information system reports. The monthly patient
data (headcounts, caseloads) were collected for a period
of 6 months.
To measure fidelity (adherence to ICDM model activ-

ities), we first developed fidelity criteria based on the
ICDM model manual [7] with a focus on the recom-
mended activities, the recommended reporting tools for
the ICDM model and ICRM programme assessment
tools. Since no previous studies have assessed the imple-
mentation fidelity of the ICDM model, we developed an
ICDM model implementation fidelity assessment tool
for this study. Our ICDM fidelity assessment tool was
designed to measure the extent to which activities under
each of the four major components of the ICDM model
(facility re-organization, clinical supportive management,
assisted self-support and strengthening of support sys-
tems) [7] were implemented according to the ICDM
model design. Each of the four ICDM model compo-
nents has various activities that must be implemented to
achieve the aims of the ICDM programme [7]. These
activities were used to form the basis of the variables to
be measured on the implementation fidelity assessment
tool. Our fidelity tool was therefore a checklist of
variables (activities) under each component. They were
scored following similar principles as other chronic dis-
eases management model evaluation studies [43]. As the
ICDM model is prescriptive on how activities should be
implemented to support integrated care for chronic pa-
tients, we posited that failure to implement the recom-
mended activities was regarded as low fidelity.
Each of the four components of the ICDM model com-

prises four sub-components and each sub-component com-
prises of four to six activities as outlined in the ICDM
model manual (Fig. 1a) [7]. A total of 89 activities or items
(facility re-organization 22; clinical supportive management
21; assisted self-management 24, and strengthening of sup-
port systems 22) were thus measured in the fidelity assess-
ment tool (Additional file 1). The activities were each
scored on a scale, with activity scores ranging from 0 (not

implemented at all) to 4 (fully implemented as planned –
adherent). The activity (item) scores varied depending on
the details of the activity. For example, the scores for the
activity “pre-dispensing and packing of chronic medication
2–3 days prior to visit” were zero if not implemented, and a
maximum score of one if implemented, whereas the score
for the activity “building” ranged from 0 (needs major re-
pairs) to 2 (no major repairs needed and floors and walls
clean). The total maximum possible fidelity score was 158
per facility (facility re-organization 37; clinical supportive
management 39; assisted self-management 39 and strength-
ening of support systems 43; Fig. 1b).
The ICDM model activities fidelity assessment tool

was piloted in four clinics and thereafter revised for clar-
ity and consistency in scoring. Fidelity scoring for the 89
activities was performed through structured observations
for such activities like the availability of guidelines and
resources, infrastructure maintenance and medicine sup-
ply and management. For other items of the ICDM
model where observation would be challenging, such as
training of healthcare workers, support provided by the
DCST and the activities of the WBOT and CHCW in
the community were scoring was based on structured
questionnaires with healthcare workers. Staff members
involved in the implementation of the ICDM model’s
various components were selected for further data col-
lection using structured questionnaires interviews. The
interviews in this study were structured with the aim of
assessing how certain activities of the ICDM model that
could not be assessed by record review or observations
had been performed in the facilities. In addition, all avail-
able documents relevant to ICDM model implementation
at each facility (human resource and administration files,
medicine, and equipment management documents) were
reviewed to score the scheduling system and dispensing of
medication, among others. Data collection was done over a
period of 8 months with multiple visits to the health facil-
ities on different days of the week and times of the month
to gather data on a variety of activities. The research team
was trained on the protocol and the data collection tools.
This team then conducted the pilot and refining of the
fidelity assessment tool prior to data collection and fidelity
scoring in all the PHC facilities for consistency.
To further examine adherence to the ICDM model

guidelines and cross verification of the fidelity scores, we
also conducted a patient flow analysis using value stream
mapping [44] to ascertain if the processes followed are
aligned with the ICDM model guidelines. Patient flow ana-
lysis following the value stream mapping was done in four
clinics, one with the highest and one with the lowest fidelity
scores per district, but with comparable average monthly
PHC headcounts. The data collected on the structured ob-
servations of patient flow included where and who provided
various services for patients with chronic diseases, time for
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the service, the waiting times and areas of inefficiency. An
average of 15 patients with a chronic disease per facility
were observed from entry into facility till exit.

Data management and analysis
The data collected on the paper-based ICDM model fidel-
ity assessment tool in the field were captured into a RED-
Cap electronic database [45]. Each facility was allocated a
number for study identification and no identifiers were

included in the password-protected REDCap database. As
part of data cleaning, the data were checked for apparent
discrepancies, missing variables and incorrect data. The
data were exported into Excel and Statistical Analysis Soft-
ware (SAS) Enterprise Guide 7.1 for analysis [46].
Descriptive statistics (frequency, median, interquartile

ranges, percentages) were used to summarize the data
on general clinic characteristics, like personnel, the
number of chronic patients, and the services offered.

Fig. 1 Illustrative representation of the Integrated Chronic Disease Management Model Fidelity Criteria, and the scores by component. a:
Illustrative representation of the ICDM model fidelity criteria. b: ICDM model fidelity activities and scores by component
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Fidelity item scores were summed per component to
give four ICDM model component fidelity scores per fa-
cility. An overall ICDM model implementation fidelity
score was determined per facility by summing the four
sub-component scores. The ICDM model implementa-
tion fidelity scores were summarized using descriptive
statistics (medians and IQR, and converting scores to
proportions) and compared across facilities and districts
using the Kruskal Wallis and Chi-square tests. In the
South African DOH ICRM programme, facilities are
scored for ideal clinic status as silver (70–79%), gold
(80–89%) and platinum (90–100%), based on assessment
on 208 elements, categorized into 10 components cover-
ing administration, clinical services provision and health
outcomes [17]. A score below 70% or failure to achieve a
minimum percentage in the vital elements is rated as
not having achieved ideal clinic status [17]. Although the
fidelity assessment of the ICDM model in this study did
not encompass all the elements of the ideal clinic, we
used similar categories (silver, gold and platinum) in
interpreting the fidelity scores because there are no
existing norms regarding what constitutes high fidelity
of implementation for a chronic care model.

Ethical considerations
This study was approved by the University of the Wit-
watersrand (Ref: R14/49) and University of Cape Town’s
(Ref: 127/2018) Human Research ethics committees.
The Gauteng and the North West provincial depart-
ments of health also gave their approval.

Results
Characteristics of the clinics
All the PHC facilities provided nurse-driven curative and
preventative health services and had been implementing
the ICDM model since 2011. As shown in Table 1, the
16 PHC facilities that were included in the study sample
provided health services to a varied number of patients
every month, with a median of 2430 (IQR: 1685–2942)
patients aged > 20 years accessing care per facility per
month. However, the PHC monthly headcount varied
ranging from an average of 857 to 4946 patients seeking
health services. When comparing the two districts, the
DKK district had significantly (p = 0.0117) more [median
5.5 (IQR: 4.00–9.33) vs 2.0 (IQR: 1.67–2.92)] patients ≥5
years diagnosed with TB monthly. The WR district had
significantly more medical officers [3.5 (IQR: 2–4.5) vs
1.0 (IQR: 1.0–1)] and enrolled nurses [3.5 (IQR: 3–5.5)
vs 0.0 (IQR: 0.0–1.5)] per facility. All facilities had access
to at least one medical officer, and each facility had a fa-
cility manager. Six facilities did not have a pharmacist
assistant.

ICDM model implementation fidelity
The overall (summation of all component scores)
ICDM implementation fidelity score per facility ranged
from 68% (108/158) to 86% (136/158). The overall fi-
delity score was 70 to 79% (silver status) in six clinics,
≥ 80% in eight clinics (gold status) and below 70% (not
achieved) in two clinics. The median ICDM implemen-
tation fidelity score was 125/158 (IQR: 119–131; 79%)
across both health districts. Strengthening of support

Table 1 Characteristics of the Primary Health Care Clinics by health district

Variables WR District
Median (IQR)

DKK District
Median (IQR)

P-Value

Primary healthcare headcount per month per facility 3361 (2430–4173) 3690 (2083–3953) 0.9164

Primary healthcare headcount of patients > 20 years
old per month per facility

2277 (1685–3098) 2626(1584–2942) 0.8336

Number of HIV/AIDS Adult remaining on ART per facility 1525 (1070–1816) 1572 (624–2114) 0.9164

Number of new Tuberculosis cases (≥ 5 years old)
per month per facility

2 (1.67–2.92) 5.5 (4.00–9.33) 0.0117

Number of new Diabetic patients (≥ 40 years) per
month per facility

8.83 (5.08–10.5) 9.67 (4.00–13.2) 0.6982

Number of diabetic patients case load per month 66.3 (43.5–89.3) 67.8 (36.1–91.4) 0.7527

Number of hypertensive patients case load (visits)
per month per facility

286 (252–395) 252 (233–405) 0.4622

Number of Professional Nurses per facility 7.0 (5.5–9.0) 5.5 (5.0–11) 0.7105

Number of Enrolled Nurses per facility 3.5 (3.0–5.5) 0.00 (0–1.5) 0.0053

Number of Medical Officers per facility 3.5 (2.0–4.5) 1.0 (1.00–1) 0.0012

Number of counselors per facility 3.0 (3.0–3) 4.5 (2.5–6.5) 0.1685

Ratio of Nurses to PHC monthly headcount per facility 305 (224–358) 408 (303–738) 0.1415

Ratio of Medical Officers PHC monthly headcount per facility 1137 (901–1410) 3690 (2083–3953) 0.0087
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