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Economic Evaluation
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A B S T R A C T
Objectives: Private managed healthcare organizations in South Africa (SA) use a capitation model of care for patients within
their healthcare delivery systems for the optimal management of type 2 diabetes mellitus (T2DM) to reduce healthcare costs.
Few studies have categorized healthcare costs at a patient level to determine the actual healthcare costs incurred by private
insurers for T2DM in SA. This study estimated the direct medical costs of patients with T2DM registered with a private health
insurer over a 5-year period between 2 funding models: a capitated risk-sharing model (CM) versus a traditional fee-forservice (FFS) model.
Methods: This population-based cohort study used retrospective claims data of patients with T2DM from 2012 to 2016 of a
private medical scheme in SA. Annual healthcare costs of T2DM were assessed.
Results: During the 5-year period, most of the identiﬁed patients with T2DM were enrolled in CM—534 (64%) of 828 in 2012,
which rose to 789 (81%) of 971 in 2016. The median annual healthcare costs of the treatment and management of the patients
with T2DM was signiﬁcantly higher in CM ($2002 [interquartile range (IQR) 2106] in 2012 to $1095 [IQR 1042] in 2016) than
FFS ($582 [IQR 772] to $296 [IQR 507]) (P,.0001). A total of 46 patients with T2DM incurred hospitalization costs of $$24 243
for a T2DM or other event; 33 were enrolled on CM.
Conclusions: The patients with T2DM on CM accrue signiﬁcantly higher annual healthcare costs than patients on FFS. The
greatest portion of the overall T2DM healthcare costs was associated with high-cost hospitalization of T2DM complications.
Keywords: capitated risk-sharing model, healthcare cost, managed healthcare, type 2 diabetes mellitus.
VALUE HEALTH REG ISSUES. 2022; 28:29–37

Introduction
Type 2 diabetes mellitus (T2DM) continues to be a relentless
public health problem affecting a vast number of individuals
worldwide. The latest South African estimate is that 12.7%1 of
adults (20-79 years old) have T2DM, which has increased from
earlier reports of 7% in 2015.2 Funding for T2DM treatment and
management must compete with not only other noncommunicable diseases but also communicable diseases such as
HIV/AIDS, tuberculosis, and other infectious diseases in subSaharan Africa.3,4
South Africa (SA) has a dual tiered healthcare system that is
privately ﬁnanced and covers 15% of the population5 with an
underfunded public sector that struggles to provide adequate
healthcare for the 85% balance of the population.6 Private medical
schemes in SA are registered nonproﬁt organizations that guarantee payment for medical services to its members.7 The government of SA has been explicit in its plans to roll out a more
equitable National Health Insurance (NHI) scheme to provide
universal health coverage for all South Africans.8 A preliminary

analysis using probabilistic modeling found that the capitation
intervention model of T2DM care could be a cost-effective management strategy within the South African public sector for the
NHI.9 An in-depth understanding of how capitation models could
affect or assist in the ﬁnancing of the proposed universal health
coverage is yet to be enumerated.
Comorbidities are common among T2DM individuals, compounding healthcare resource utilization and costs.10 Patients with
T2DM most commonly have cardiovascular comorbidities incurring signiﬁcant ﬁnancial burden11 in addition to diabetic retinopathy and nephropathy costs. Medical schemes in SA use
capitated risk-sharing models (CMs) of care for patients with
T2DM within their healthcare delivery systems with the aim of
reducing healthcare costs while improving patient outcomes.12 In
this model of care, insurers establish risk pools for each provider
to act in the overall best interest of the patient. Providers that offer
diabetes management programs (DMPs) contract with medical
insurers and offer a minimum level of servicing for their enrolled
patients with diabetes. The DMPs provide out-of-hospital diabetes-related services, which include medical care from various
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health specialists, including general practitioners, medical specialists and allied health professionals, pharmaceuticals, and
medical consumables. The only in-hospital diabetic emergencies
covered are restricted to diabetic ketoacidosis (DKA) and hypoglycemia crises by the DMPs.13 In theory, overall risk should be
shared between the DMP and the health insurer.
Payment to DMPs is made prospectively as a cost-containment
strategy. Financial incentives for DMPs in a CM are to attract
additional enrollees; nevertheless, this may lead to the selection of
healthier enrollees and underprovision of services.14 Conversely,
in a fee-for-service (FFS) payment system, the provider or facility
is reimbursed for each service provided, creating a strong incentive for increased (possible over) delivery of service to achieve a
higher revenue.15 Therefore, we aimed to estimate the healthcare
costs in a cohort of patients with T2DM in a privately managed
healthcare organization over a 5-year period between 2 funding
models: a CM versus a traditional FFS model.

Methods
The study intended to estimate the complete medical costs
including the capitation fee, T2DM and other treatment, management, and hospitalization costs to be able to compare the costs
of the 2 models. The 2 models were compared with respect to
total out-of-hospital costs and total in-hospital costs. This was a
retrospective cross-sectional study of the administrative claims
database of T2DM members of a South African private medical
scheme. The scheme had an agreement with a service provider
using a capitation and risk-sharing model for a DMP. Data were
sourced from the iMed database, a commercially available
administrative system that maintains membership data, claims
processing, and contribution premiums of members of private
medical schemes.
The iMed database included patient-level demographics and
details of scheme member registration on CM and FFS. Records of
medicines, diabetic supplies, treatment by providers, and hospitalization cases in conjunction with claims data were identiﬁed via
the 10th revision of the International Classiﬁcation of Diseases and
Related Health Problems (ICD10) diagnosis codes.16 The T2DMrelated ICD10 codes used were E03 (other hypothyroidism) to
E89 (postprocedural endocrine and metabolic complications and
disorders), G45 (transient cerebral ischemic attacks and related
syndromes) to G64 (other disorders of peripheral nervous system), H25 (age-related cataract) to H40 (glaucoma), I10 (essential
hypertension) to I95 (hypotension), and N17 (acute kidney failure)
to N19 (unspeciﬁed kidney failure). The remaining codes were
classiﬁed as other, that is, not directly related to the T2DM codes.

Patients
Once the treating doctor has registered their condition with
the medical scheme (via a telephonic or written prescription),
members who received a diagnosis of T2DM register on the
scheme’s chronic program for funding of their diabetic medications and medical management (consultations and procedures) for
T2DM. Effective from 2000, scheme members who received a
diagnosis of T2DM were encouraged to enroll onto the DMP. The
T2DM members who opted out of the DMP were managed within
the medical scheme on a medicine management program via FFS.
In FFS, the patients visited doctors, nurse educators, dietitians,
podiatrist, and pharmacy of their own choosing for selfmanagement of their diabetes. The FFSs for the diabetic services
rendered to the patients with T2DM were reimbursed by the
insurer on receipt of a claim from the respective service provider.
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Patients with T2DM on the DMP visited a multidisciplinary
team of doctors, diabetes nurse educators, dietitians, podiatrist,
and pharmacy at an allocated facility for review of their diabetes
management and treatment. The capitation fee covered the costs
of the DMP service providers and diabetic oral and parenteral
medications. The capitation fee was paid directly by the medical
scheme, through the ﬁnance department, into the DMP bank account in advance for active members on CM. The DMP organization invoiced the capitation fee for the active members serviced in
the previous month and refunded the insurer for patients who
had resigned, were deceased, or opted out of the DMP and did not
receive diabetic services. The insurer terminated the contract of
DMP at the end of 2016 because of an increased number of
member’s requests to deregister from the CM, who preferred their
own doctors to manage their diabetes, and the increase in the
healthcare cost of the patients with T2DM on the CM.
Patients (.18 years old) were classiﬁed as having T2DM, if they
had any of the ICD10 diagnosis codes of E11.0 (T2DM with
hyperosmolarity) to E11.9 (T2DM without complications) as stated
by the practitioner. These ICD10 codes were obtained from the
Council of Medical Schemes Prescribed Minimum Beneﬁt ICD10
coded list 2013.17 In addition, the patients with T2DM who
received a diagnosis of coronary artery disease, dysrhythmia, deep
vein thrombosis, stroke, or valvular heart disease were further
classiﬁed as having a thromboembolic comorbidity in this
analysis.
Identiﬁed patients with T2DM were further stratiﬁed into 2
mutually exclusive funding models based on the program enrolment records, that is, patients with T2DM enrolled onto CM and
patients with T2DM registered on FFS. In Figure 1, the movement
of patients with T2DM in CM and FFS from 2012 to 2016 is
depicted. Each year, patients with T2DM joining the scheme as
new members were encouraged to enroll onto CM at the time of
member registration. Existing scheme members registered on FFS
when they received a diagnosis of T2DM were urged to enroll onto
CM. Within this cohort, 105 patients with T2DM (new or existing
members on the scheme) voluntarily moved between the 2
funding models between 2012 and 2016. Deceased or resigned
patients were accounted for the full year, and their healthcare
costs included until the date of their demise or resignation.

Ethical Considerations
Conﬁdentiality was maintained throughout the analysis; the
patients’ unique scheme membership number and dependent
code were used to align patient-level records. The study was
approved by the University of the Witwatersrand, Johannesburg,
Faculty of Health Sciences Human Ethics Committee (M140326).
Approval was also granted by the Principal Ofﬁcer of the scheme,
for the scheme data to be used in the study and by the Human
Resources Manager of the scheme administrator to gather data
from the iMed database for the research. Approval was obtained
from the chief executive ofﬁcer of the CM for the transaction records of T2DM members enrolled on the DMP.

Categorization of Healthcare Costs
The healthcare costs were compared between FFS and CM and
categorized as in-hospital and out-of-hospital medicines and outof-hospital services (Fig. 2). In-hospital related costs included all
in-hospital treatment, procedures, and emergencies for diabetes.
Medicine fees included out-of-hospital diabetic and nondiabetic
medicines. Services charged included all out-of-hospital physician
visits, auxiliary services, laboratory, and radiology services for
diabetes.

ECONOMIC EVALUATION

31

Figure 1. Movement of patients with T2DM within the CM and FFS per year.

CM indicates capitated risk-sharing model; FFS, fee-for-service; T2DM, type 2 diabetes mellitus.

Estimated Healthcare Costs
Healthcare costs were estimated based on member scheme
plan options- and patient-paid amounts for medicines, services,
and hospital claims on FFS and CM and were measured by category type across the 5 years using claims data and included (1)
T2DM-related and other in-hospital costs deﬁned as total perpatient-per-year (PPPY) cost related to all inpatient length of
stay (LOS), treatment, procedures, surgical and medical appliances, and emergencies; (2) out-of-hospital medicine costs,
deﬁned as total PPPY cost related to all diabetic, nondiabetic
chronic and acute, and over-the-counter medicines; (3) out-ofhospital services costs, deﬁned as total PPPY cost related to outof-hospital physician visits, auxiliary services, and laboratory
and radiology services for diabetes and other events; and (4)
capitation fee costs, deﬁned as per-member-per-month enrolled
on the CM, which for patients on oral treatment were $121, $99,
$86, $64, and $65 and for patients on insulin or parenteral treatment were $287, $236, $205, $152, and $154 (2012-2016).
Given that the medicine and services fees covered by the
insurer were categorized differently between FFS and CM, these
costs were categorized as out-of-hospital expenditure and deﬁned
as out-of-hospital PPPY medicine 1 services 1 capitation fee permember-per-month for the CM and PPPY medicine 1 services
(diabetic and nondiabetic) for the FFS. The calculated costs
represent total costs incurred by the insurer. Hospital claims for
DKA and hypoglycemia admissions of patients with T2DM on the
CM were invoiced by the medical scheme directly to the DMP. The

DMP provider responsible for the patient’s diabetes care would
meet the full costs of the hospitalization for these patients.
Data collection on patient out-of-pocket expenses were not
performed. There were no patient out-of-pocket costs incurred for
patients enrolled on the CM. Nevertheless, patients with diabetes
on the FFS who chose nonformulary medicines or, non-network
physician and auxiliary services would incur out-of-pocket
copayments. This analysis was undertaken from a provider
perspective.
The medicine costs were adjusted to 2016 prices according to
the ZAR value of the single exit price (SEP) as regulated each year
by the South African National Department of Health.18 The SEP
adjusted price increases based on inﬂation were 2.1% in 2012, 5.8%
in 2013, 5.82% in 2014, and 7.5% in 2015.19 The SEP% increases each
year were adjusted for all medicines authorized by the scheme
and updated on the medicine management program by MediKredit,20 an independent technology company contracted to the
scheme to process pharmacy claims.
Similarly, the costs of services were adjusted each year according to the ZAR value of the National Health Reference Price
List (2012-2016) published by the South African National
Department of Health21 and implemented on the iMed systems.
The average consumer price index SA22 increases of 5.73% (2012),
5.78% (2013), 6.14% (2014), 4.51% (2015), and 6.59% (2016) were
calculated into the cost of services. The hospital costs were paid at
100% of the negotiated rate by the scheme with the hospital
groups for general wards and specialized units and updated each
year onto the iMed healthcare payment systems. The average
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Figure 2. Categorization of healthcare costs of patients with T2DM in CM versus FFS.
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CM indicates capitated risk-sharing model; DKA, diabetic ketoacidosis; FFS, fee-for-service; LOS, length of stay; OTC, over the counter; SAHPRA, South African Health
Products Regulatory Authority.

negotiated hospital rates of 7.1% (2012), 7.1% (2013), 6.9% (2014),
7.3% (2015), and 6.3% (2016) with the scheme23 were used to
inﬂate the hospital tariffs. Healthcare cost were converted for the
period 2012 to 2016 to the US dollar (USD) value after adjusting
for inﬂation in ZAR. The ﬂuctuation in inﬂation rates report the
true costs that the scheme paid for over the 5-year period where
costs were escalated. Costs represented in USD were calculated
according to the average exchange rate of 1 USD to the ZAR in
December of that respective year24: 1 USD = 8.6 ZAR (2012), 1
USD = 10.4 ZAR (2013), 1 USD = 11.5 ZAR (2014), 1 USD = 15.0 ZAR
(2015), and 1 USD = 13.9 ZAR (2016). The high-cost hospitalization
amounts included in this study were determined at the 99.9th
percentile of all hospitalization costs over the 5 years, which
resulted in a value of $$24 243 per admission.

Statistical and Data Analysis
Data extracted from the database were exported to Microsoft
Excel 2016, and statistical analysis was performed with Statistica
13.3 (StatSoft Inc, Tulsa, OK) and Statistical Analysis System 9.4.
The total costs, the T2DM costs, and other costs for services,
medicines, and hospitalizations were presented as median
(interquartile range) costs per patient in USD per annum. The
variables age, costs, and LOS of the 2 models were compared with
a Mann-Whitney U test because the variables were not a normal
distribution. For analysis purposes, patients in each year were
treated independently, despite some remaining in each model
through the 5 years (Fig. 1). Categorical variables such as sex,

number of deceased patients, and number of claims for medicines,
services, and hospitalizations of CM and FFS were summarized as
frequencies and percentages and compared using chi-square or
Fisher’s exact tests. A signiﬁcance level was set at 0.05.

Results
During the 5-year period (2012-2016), among the registered
beneﬁciaries in the scheme database, a higher proportion of the
identiﬁed patients with T2DM (64%-83%), represented in Table 1,
were enrolled in CM at each year as opposed to FFS. The demographics for CM favored a younger male proﬁle than the proﬁle
of FFS over the 5-year period, with a signiﬁcant younger population in CM (P,.0001) each year (Table 1). Patients with T2DM
were older in FFS and had more thromboembolic comorbidities
each year. The all-cause mortality rate of the patients with T2DM
in CM (0.81%-1.4%) was lower than in FFS (3.2%-5.1%) between
years 2013 to 2015. In the years 2012 and 2016, the mortality rates
were similar in both models.

T2DM-Related and Other Medicine and Services Costs
The comparisons of the direct healthcare expenditure attributable to T2DM-related and other combined medicine and services PPPY between the 2 funding models across the 5-year period
are presented in Table 2. The unit healthcare costs are represented
as medians with the interquartile range difference between the
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Table 1. Characteristics of patients with T2DM CM versus FFS.
Characteristics

CM, n (%)

FFS, n (%)

P value

2012
Age (y)
Male
Thromboembolic comorbidity
Deceased

n = 534 (64%)
55 6 14
322 (60)
89 (17)
9 (1.7)

n = 294 (36%)
61 6 15
156 (53)
67 (23)
7 (2.4)

,.0001
.044
.031
.49

2013
Age (y)
Male
Thromboembolic comorbidity
Deceased

n = 629 (72%)
55 6 14.2
371 (59)
95 (15)
6 (0.95)

n = 248 (28%)
62 6 14.3
131 (53)
63 (25)
12 (4.8)

,.0001
.11
.0004
,.001

2014
Age (y)
Male
Thromboembolic comorbidity
Deceased

n = 707 (78%)
55 6 14.4
417 (59)
107 (16)
10 (1.4)

n = 195 (22%)
62 6 14.6
101 (52)
51 (24)
10 (5.1)

,.0001
.09
.005
.002

2015
Age (y)
Male
Thromboembolic comorbidity
Deceased

n = 744 (83%)
56 6 14.4
424 (57)
123 (17)
6 (0.81)

n = 155 (17%)
68 6 12.5
82 (53)
40 (26)
5 (3.2)

,.0001
.37
.031
.013

2016
Age (y)
Male
Thromboembolic comorbidity
Deceased

n = 789 (81%)
56 6 14.3
442 (56)
132 (17)
13 (1.6)

n = 182 (19%)
62 6 14.2
100 (55)
42 (23)
4 (2.2)

,.0001
.80
.044
.54

CM indicates capitated risk-sharing model; FFS, fee-for-service; T2DM, type 2 diabetes mellitus.

75th and the 25th percentile. T2DM-related medicine and services
costs (includes the capitation fee) were signiﬁcantly higher in CM
than FFS P,.0001 across all years (Table 2). Other medicine and
services costs incurred by the patient with T2DM were similar in
both models. The total T2DM-related costs accrued over the 5year period in CM was $6 277 453 compared with $816 321
incurred in FFS.
The cost of medicine and services claims for the members who
crossed over between models were only included if they remained
on a particular model for a consecutive period of longer than 6
months. The cost of members excluded over the 5-year period on

CM amounted to $8757 (0.14%) and on FFS was $5216 (0.64%).
These ﬁgures were not signiﬁcant contributors to the overall costs.

T2DM-Related and Other Hospitalization Costs
The annual median T2DM-related hospital costs across the 5year period represented in Table 3 showed no difference in the
hospitalization costs between the 2 funding models, despite
having T2DM members enrolled in a CM—a model contracted out
as a cost-containment strategy aimed at achieving a reduction inhospital costs. Additionally, the number of patients with T2DM

Table 2. Costs of T2DM-related and other combined medicine plus services PPPY in CM versus FFS.
T2DM-related medicine 1 services 1 capitation fee costs
Year

CM

FFS

Median, $ (IQR)

Median, $ (IQR)

n = 534

n = 294

2002 (2106)

582 (772)

2013

n = 629

n = 248

1586 (1615)

487 (668)

2014

n = 707

n = 195

1417 (1431)

333 (580)

n = 744

n = 155

1065 (1064)

293 (458)

n = 789

n = 182

1095 (1042)

296 (507)

2012

2015

2016

Other medicine 1 services costs

P value

,.0001

CM

FFS

Median, $ (IQR)

Median, $ (IQR)

n = 534

n = 294

1114 (1677)

1474 (2273)

n = 629

n = 248

920 (1343)

1148 (1631)

n = 707

n = 195

,.0001

664 (1263)

778 (1603)

n = 744

n = 155

,.0001

660 (1012)

820 (1216)

n = 789

n = 182

690 (1100)

738 (1376)

,.0001

,.0001

CM indicates capitated risk-sharing model; FFS, fee-for-service; IQR, interquartile range; PPPY, per-patient-per-year; T2DM, type 2 diabetes mellitus.

P value

.008

.043

.14

.0061

.071
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Table 3. Hospital admission costs PPPY in CM versus FFS.
Median hospital admission costs PPPY
T2DM-related hospital admissions

Other hospital admissions

Year

CM, n (%)

FFS, n (%)

Median, $ (IQR)

Median, $ (IQR)

2012

n = 110/534 (21)

n = 45/294 (15)

.06

1634 (5456)

3032 (6167)

2013

n = 108/629 (17)

n = 36/248 (15)

1905 (5368)

2290 (3600)

2014

P value

CM, n (%)

FFS, n (%)

P value

Median, $ (IQR)

Median, $ (IQR)

n = 193/534 (36)

n = 111/294 (38)

.30

2909 (7326)

3176 (6010)

.89

.34

n = 201/629 (32)

n = 77/248 (31)

.79

.81

2587 (5409)

2706 (9403)

.08
.53

.65

n = 110/707 (16)

n = 32/195 (16)

.77

n = 219/707 (31)

n = 65/195 (33)

1816 (3828)

3182 (6078)

.53

2145 (3889)

2792 (7933)

.32

2015

n = 130/744 (17)

n = 28/155 (18)

.86

n = 238/744 (32)

n = 52/155 (34)

.71

1111 (3459)

1139 (3594)

.64

1712 (3591)

2518 (6724)

.09

2016

n = 161/789 (20)

n = 26/182 (14)

.06

n = 311/789 (39)

n = 62/182 (34)

.18

1544 (3341)

2627 (4457)

.06

2355 (4376)

1680 (4800)

.56

CM indicates capitated risk-sharing model; FFS, fee-for-service; IQR, interquartile range; PPPY, per-patient-per-year; T2DM, type 2 diabetes mellitus.

hospitalized each year for T2DM-related and other admissions was
similar between the 2 models.
Table 4 depicts the very high-cost hospitalization cases of patients with T2DM ($$24 423) within this cohort between 2012
and 2016. The LOS and proportion of costs covered by the scheme,
CM, and the patient for each adverse outcome are shown in
Table 4. Of the 46 patients with T2DM hospitalized for a very highcost event, 33 were enrolled in CM. A total of 2 patients had
repeated admissions for ketoacidosis and stroke and were fatal.
Over the 5-year period, the DMP paid $26 912 (0.75%) for the DKA
and hypoglycemia emergencies hospital costs of the total
diabetes-related hospital admissions cost of $3 611 157.

Discussion
This study contributes to the understanding of the estimated
direct medical costs of patients with T2DM within 2 funding
models. Our ﬁndings showed that the ﬁnancial burden of T2DM
patient care on the insurer was substantial when the treatment
and management costs related to the management of T2DM were
compared between CM and FFS. Patients with T2DM enrolled on
CM accrued a large proportion of the total costs annually, owing to
the capitation fee. These costs were compounded by the very high
in-hospital costs attributed to the complications of T2DM and
other events, which were not covered by the DMP.
In this cohort, despite a predominantly female population of
the overall scheme membership, the proportion of patients with
T2DM within the funding models were mostly male (Table 1). It is
well known that the incidence of T2DM is slightly higher in the
male population.25
The demographics in the study showed a signiﬁcantly younger
population in CM across the 5-year period, possibly indicating a
deliberate selection of younger patients thereby achieving better
outcomes as complications increase with age. Older adults are
more likely to develop other complications of T2DM, such as
vision loss and kidney damage, besides the major cardiovascular
and cerebrovascular events.26 Theoretically, in this setting, one
would expect a decrease in overall healthcare expenditure of the
patients with T2DM and reduction in diabetic complications over

the longer term, because of good compliance management on the
DMP.
The ﬁndings of our previous study10 showed that the patients
with T2DM within this managed care organization had high rates
of comorbidities and consumed signiﬁcant healthcare resources.
In 2013, the average overall direct healthcare expenditure for a
T2DM patient in France was V6506 ($8652),27 more expensive
than our study possibly attributed to the larger cohort and higher
prices of the newer antidiabetic drugs reimbursed during that
year. In a Chinese multicenter prospective cohort study of 871
patients with T2DM in 2019, the mean annual total direct medical
costs that included overall treatments, complications, and
comorbidities were $1990 and the average costs per inpatient per
admission were $2127.28 These costs depicted were similar to our
T2DM-related healthcare costs. The other costs in treating general
conditions not directly related to T2DM were higher in our cohort,
an additional comorbid illness burden to the patient and the
scheme, which also reported in the US economic costs of diabetes
for 2017.29
The analysis of CM in this study exposed several concerns, such
as the following: it recruited an increased number of younger
patients with T2DM and did not take the ﬁscal risk of the overall
resource consuming treatment, management, and hospitalizations
of the patients with T2DM, including the individual high-cost
outliers that resulted in extended LOS and intense level of care
in-hospital.
Patients with T2DM enrolled on CM did not have lower total
healthcare utilization costs than patients enrolled on FFS. The
capitation fee could then be thought of as an additional cost to
the scheme with little to no ﬁnancial beneﬁt. This model does
not align with the expected outcomes of a CM that would
apportion risk to the DMP. The insurer was responsible for both
the capitated fee and all the hospitalizations associated with
CM, except for a $26 912 that was for the account of CM over
the 5-year period constituting (0.75%) of the total hospitalizations. More patients with T2DM on CM ended up with high-cost
adverse hospital outcomes (Table 4). Notably, in this study, the
patients with T2DM in FFS were older and had more thromboembolic comorbidities each year and lesser cost than the
patients with T2DM in CM.
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Table 4. Highest cost proportions $$24 423 of T2DM and other hospitalizations CM versus FFS.
Adverse T2DM outcomes

Year

Model

LOS

Cost, $

Acute renal failure

2012

Acute renal failure

2015

Cost proportion, $
Scheme

CM

CM

52

126 553

126 553

0

0

CM

74

112 135

112 000

0

135

Patient

Fatal valve replacement

2012

CM

4

87 003

87 003

0

0

Ketoacidosis

2015

CM

32

66 845

65 687

1158

0

Valve replacement

2012

FFS

3

57 272

57 272

-

0

Fatal stroke

2015

FFS

35

52 855

52 855

-

0

CABG

2016

CM

9

50 743

50 743

0

0

Fatal ketoacidosis

2016

CM

39

50 504

50 504

0

0

CABG

2014

CM

15

46 059

46 059

0

0

CABG

2012

CM

8

45 196

45 196

0

0

CABG

2014

CM

10

43 941

43 941

0

0

Angioplasty

2015

CM

27

42 281

42 277

0

4

Angioplasty

2016

FFS

32

41 061

41 061

-

0

Unstable angina

2013

FFS

16

37 902

37 902

-

0

Atrial ﬁbrillation

2012

CM

4

32 093

32 093

0

0

Stroke

2016

CM

46

31 522

31 522

0

0

ICD

2016

FFS

5

30 737

30 737

-

0

CABG

2014

CM

12

29 475

29 475

0

0

Fatal cardiac failure

2012

CM

8

28 400

28 400

0

0

CABG

2016

CM

9

28 157

28 157

0

0

Unstable angina

2012

CM

34

27 867

27 721

0

146

Acute renal failure

2013

CM

29

27 257

27 257

0

0

TAVI

2016

FFS

2

27 078

27 078

-

0

Chronic renal failure

2012

CM

10

26 538

26 538

0

0

Atrial ﬁbrillation

2013

CM

2

25 262

25 262

0

0

Fatal atrial ﬁbrillation

2014

CM

7

25 058

25 058

0

0

Other hospitalizations
Fatal esophagitis
Fatal laparotomy
Laparotomy
TSH
Hip fracture
Laminectomy
Fatal TSH
Oncology wound debridement
Hip replacement
Laminectomy
Hip replacement complications
Cerebral meninges
Craniotomy
Fracture reduction
Spinal Fusion
Multiple fractures
Spinal fusion
Spinal fusion
Pneumonia
Laparotomy

2016
2015
2015
2016
2014
2012
2012
2012
2012
2013
2012
2012
2014
2016
2014
2014
2013
2012
2012
2013

CM
CM
FFS
CM
FFS
FFS
CM
CM
CM
FFS
CM
CM
CM
CM
FFS
CM
FFS
CM
CM
FFS

40
27
45
62
49
18
18
21
17
12
10
16
9
21
12
36
7
7
20
9

161 444
103 530
84 955
77 168
72 062
61 797
59 670
55 847
39 557
37 787
35 492
33 973
32 842
29 973
28 661
27 555
27 074
26 118
25 471
24 897

161 410
103 530
84 955
77 168
72 062
61 793
59 670
55 817
39 557
37 405
35 492
33 973
32 842
29 973
28 659
27 538
27 074
26 106
25 448
24 393

0
0
0
0
0
0
0
0
0
0
0
0
0
-

34
0
0
0
0
4
0
30
0
382
0
0
0
0
2
17
0
12
23
504

CABG indicates coronary artery bypass graft; CM, capitated risk-sharing model; FFS, fee-for-service; ICD, implantable cardioverter deﬁbrillator; LOS, length of stay; T2DM,
type 2 diabetes mellitus; TAVI, transcatheter aortic valve implantation; TSH, traumatic subdural haemorrhage.

Capitation fees with administrative costs were additional
costs burdened on the insurer. Studies show that administrative
costs account for a substantial part of healthcare expenditure, as

seen in the United States where 62% of the healthcare expenditure was related to billing and insurance related expenditures.30
Another study that examined the impact of the type of health
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plan of Medicaid enrollees with T2DM found 14% more hospitalizations of patients on the capitated plan than those in FFS
plans.31
The 46 severely ill patients hospitalized for T2DM-related
high-cost events in our study accrued a total of $2 244 509
million; the greatest portion was reimbursed by the scheme and
the balance of $1158 paid by the DMP. Acute renal failure and
ketoacidosis were major cost drivers in addition to cardiovascular
complications in this study. Similarly, the greatest mean hospitalization cost reported in a Taiwan study in 201232 was attributed
to cardiovascular complications, for example, $10 411 for fatal
ischemic heart disease. DKA that ended up with longer hospital
stays and high costs was also reported in an inpatient audit conducted in the United Kingdom in 2012.33,34 High-cost patients
with T2DM accrued $52 000 more in total annual healthcare costs
than the not high-cost patients with T2DM in the United States
between 2005 and 2010.35 In our study, the T2DM-related hospital
unit median costs incurred in CM ranged from $1111 to $1905
during the 5-year period.
At present, in SA the proposed NHI system36 will have to adapt
the payment systems currently used in both the private and public
sectors. Based on the results of this study, a beneﬁt package could
be established for diabetes as part of NHI, and CM improved with
tighter management and a risk sharing for improved outcomes. A
discrete choice analysis should be conducted to understanding
what motivates providers, and the incentives could then be
aligned with these.
Capitation is a widespread form of reimbursement system for
medical care in countries such the United States (Medicare),
United Kingdom’s National Health Service, Israel’s NHI law, and
Sweden’s healthcare system,37-39 as well as Ghana’s NHI
scheme.40 Similarly, FFS is equally popular in Organization for
Economic Cooperation countries such as Belgium, Germany, Japan,
Switzerland, and the United States, where most physicians are
private and patients have the freedom to choose their physician.41
From the perspective of the NHI and the resource constraints in
SA, the present analysis demonstrates the inﬂuence of provider
payment systems and limitations of a restricted CM in the management of T2DM.

Limitations
Several limitations must be considered in this study. First, a
longitudinal study of the T2DM patient in this cohort was not
feasible, because patients voluntarily transferred between the
funding models. Our data could not differentiate the types of
service or medicine items charged separately or precisely. Hence,
the medicine and services costs were combined for both models.
Micro costing was not feasible.
The insurer pays all the hospitalization costs incurred by the
patients with T2DM on the scheme, directly to the hospital or
clinic, with the agreed-upon negotiated tariffs among the hospital groups. This analysis did not risk adjust the healthcare
costs or outcomes to account for the fact that there were older
and sicker patients with T2DM in FFS. This study was restricted
to direct medical costs from the insurer and CM’s perspective;
the indirect costs such as lost productivity and absenteeism
were not addressed. The data set did not include patientincurred costs, because the costs in this study were from the
provider’s perspective only. Further research would be necessary to assess costs incurred by the patient, because the
different models may shift the costs to the patients, and this
may adjust the perception of which model is more suitable for
the patient.
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Conclusions
The scheme incurred signiﬁcant healthcare costs and resource
utilization despite the patients with T2DM being on managed care
models. FFS patients accrued signiﬁcantly lower costs over the 5year period of the study, despite CM being touted as a costcontainment strategy with expected better health outcomes.
This study highlights that neither model is ideal and opens the
possibility for a value-based care model structured according to a
shared-savings and shared-risk model to lower diabetes-related
adverse outcomes and improve cost management.
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