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Impact of Quality Improvement
(QI) Program on 5-Year Risk of
Diabetes-Related Complications:
A Simulation Study

Diabetes Care 2020;43:2847-2852 | https://doi.org/10.2337/dc20-0465

OBJECTIVE

We successfully implemented the American Diabetes Association’s (ADA) Diabetes
INSIDE (INspiring System Improvement with Data-Driven Excellence) quality
improvement (Ql) program at a university hospital and safety-net health system
(Tulane and Parkland), focused on system-wide improvement in poorly controlled
type 2 diabetes (HbA; . >8.0% [64 mmol/mol]). In this study, we estimated the 5-year
risk reduction in complications and mortality associated with the Ql program.

RESEARCH DESIGN AND METHODS

The Ql implementation period was 1 year, followed by the postintervention period
of 6 months to evaluate the impact of QI on clinical measures. We measured the
differences between the baseline and postintervention clinical outcomes in 2,429
individuals with HbA,. >8% (64 mmol/mol) at baseline and used the Building,
Relating, Assessing, and Validating Outcomes (BRAVO) diabetes model to project
the 5-year risk reduction of diabetes-related complications under the assumption
that intervention benefits persist over time. An alternative assumption that
intervention benefits diminish by 30% every year was also tested.

RESULTS

The Ql program was associated with reductions in HbA;. (—0.84%) and LDL
cholesterol (LDL-C) (—5.94 mg/dL) among individuals with HbA,. level >8.0%
(64 mmol/mol), with greater reduction in HbA; . (—1.67%) and LDL-C (—6.81 mg/dL)
among those with HbA, . level >9.5% at baseline (all P< 0.05). The implementation of
the Diabetes INSIDE QI program was associated with 5-year risk reductions in major
adverse cardiovascular events (MACE) (relative risk [RR] 0.78 [95% ClI 0.75-0.81])
and all-cause mortality (RR 0.83 [95% Cl 0.82-0.85]) among individuals with baseline
HbA, level >8.0% (64 mmol/mol), and MACE (RR 0.60 [95% Cl 0.56-0.65]) and all-cause
mortality (RR 0.61 [95% CI 0.59-0.64]) among individuals with baseline HbA,.
level >9.5% (80 mmol/mol). Sensitivity analysis also identified a substantially lower
risk of diabetes-related complications and mortality associated with the Ql
program.

CONCLUSIONS

Our modeling results suggest that the ADA’s Diabetes INSIDE QI program would
benefit the patients and population by substantially reducing the 5-year risk of
complications and mortality in individuals with diabetes.

Check for
updates

Hui Shao,” Vivian Fonseca,” Roy Furman,®

Luigi Meneghini,* and Lizheng Shi°

Department of Pharmaceutical Outcomes and
Policy, College of Pharmacy, University of Florida,
Gainesville, FL

2Department of Medicine and Pharmacology,
School of Medicine, Tulane University, New
Orleans, LA

3Quality Improvement Services, American Dia-
betes Association, Bala Cynwyd, PA

“The University of Texas Southwestern Medical Center
and Parkland Health & Hospital System, Dallas, TX
°Department of Health Policy and Management,
School of Public Health and Tropical Medicine,
Tulane University, New Orleans, LA

Corresponding author: Vivian Fonseca, vfonseca @
tulane.edu

Received 7 March 2020 and accepted 16 August
2020

This article contains supplementary material online
at https.//doi.org/10.2337/figshare.12815930.

© 2020 by the American Diabetes Association.
Readers may use this article as long as the work is
properly cited, the use is educational and not for
profit, and the work is not altered. More infor-
mation is available at https.//www.diabetesjournals
.org/content/license.

pd'G91,0029P/80E0ES/LY8T/ L LIS Y/IPA-BI01IE/81E0/WOD IIEYDISA|IS BPE//:ARY WO} papeojumo]

[e)
>
)
=]
o
<
>
w
(@]
c
5
P
>
2
O
2
m
>
™
(o]
[y
(@]
=
w
~



https://doi.org/10.2337/dc20-0465
http://crossmark.crossref.org/dialog/?doi=10.2337/dc20-0465&domain=pdf&date_stamp=2020-10-05
mailto:vfonseca@tulane.edu
mailto:vfonseca@tulane.edu
https://doi.org/10.2337/figshare.12815930
https://www.diabetesjournals.org/content/license
https://www.diabetesjournals.org/content/license

2848 Quality Improvement Program and Diabetes

A large number of individuals with di-
abetes fail to meet their glycemic guide-
lines (1-3). There has been underuse of
process improvement and system-wide
strategies to improve treatment adher-
ence, despite increasing disease knowl-
edge, new technologies, and advocacy by
physicians and health care organizations
(4,5). Toimprove the quality of care for all
individuals with diabetes, the American
Diabetes Association (ADA) initiated the
Diabetes INSIDE (INspiring System Improve-
ment with Data-Driven Excellence) pro-
gram. This program was developed based
on established quality improvement (Ql)
principles and the Standards of Medical
Care in Diabetes (6); it is a structured,
system-wide program of care system re-
design, provider and patient training, edu-
cation, and support implemented at leading
health care systems across the U.S. (7).
We have successfully implemented the
ADA'’s Diabetes INSIDE QI program at a
university hospital and safety-net health
system (Tulane and Parkland Health &
Hospital System [Parkland]), focused on
system-wide improvement in individuals
with poorly controlled type 2 diabetes
mellitus (T2DM). The specific Ql strategies
of Diabetes INSIDE we implemented in-
clude: 1) individual provider and depart-
mental reports on clinical outcomes, 2)
patient outreach programs to improve
follow-up care, 3) campaigns to raise
patients’ understanding of achieving clin-
ical goals, 4) improving population mon-
itoring through improving electronic
health record (EHR) data capture, 5) pro-
fessional education and practice delivery
redesign, 6) an insulin initiation and
intensification program using shared
medical appointments, and 7) local Ql
committees to design and manage the
initiatives. These Ql interventions tar-
geted all adults treated for T2DM in the
family medicine, internal medicine, and
endocrinology departments. The overall
design of the Diabetes INSIDE programs
have been previously described (7).
The clinical efficacy of the QI program
on reducing HbA;. under testing, the
proportion of individuals with poorly con-
trolled HbA; ., and mean HbA, . level at the
Tulane site were reported recently (8,9).
Our analysis revealed a 15.5% relative
improvement in the patient proportion
with HbA;. >9% (75 mmol/mol) following
Ql interventions and a 2.1% reduction of
population mean HbA; from 7.4% (57 mmol/
mol) to 7.2% (55 mmol/mol) (P < 0.05).

There are large gaps in diabetes care
for a significant number of patients. Our
hypothesis is that population health
management strategies, such as Diabetes
INSIDE, with current therapies may po-
tentially have profound effects onimprov-
ing clinical outcomes. However, previous
studies using surrogates like HbA;. to
evaluate the efficacy of Ql intervention
can only help to provide short-term in-
sights on the program’s efficacy. There is a
substantial time lag between the improve-
ment of HbA;. control and the prevention
of complications in a longer period. Thus,
there is an urgent need for both clinicians
and policymakers to appreciate the mag-
nitude of Ql-related improvements on the
diabetes-related cardiovascular and mi-
crovascular outcomes to assess the true
impact of the QI program. Such appreci-
ation may encourage a more wide-spread
use of such population health programs.

Advanced analytical research using ob-
servational data from the Ql interventions
can model predicted hard outcomes and
help put into better perspective the po-
tential benefits of the QI intervention.
Simulation research has a long history of
supporting diabetes-related research. It
was often used to translate the short-term
clinical efficacy of diabetes treatment on
key biomarkers into cardiovascular and
mortality benefit predictions in a longer
period. There are several diabetes models
on the market, such as the UK Prospective
Diabetes Study (UKPDS) Outcomes Model,
the Centers for Disease Control and Pre-
vention-Research Triangle Institute (CDC-
RTI) Diabetes Cost-effectiveness Model,
and the IQVIA Core Diabetes Model (10).
The Building, Relating, Assessing, and
Validating Outcomes (BRAVO) diabetes
model represents a novel tool that was
recently developed (11), successfully val-
idated, and calibrated globally (12). Itis a
person-level discrete-time microsimula-
tion model, predicting the progression
of diabetes based on individuals’ dynamic
characteristics and treatment regimen
over a lifetime. The model provides pre-
dictions on the risk of macrovascular
events (i.e., myocardial infarction [MI],
congestive heart failure [CHF], stroke,
angina, and revascularization), microvas-
cular events (i.e., chronic kidney disease,
end-stage renal disease [ESRD], retinop-
athy, blindness, neuropathy, and ampu-
tation), and adverse events (e.g., hypoglycemia
and diabetic ketoacidosis) over a user-
specified time horizon.
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The objective of this study is to sim-
ulate and evaluate the projected 5-year
risk reduction in macrovascular and mi-
crovascular events, as well as mortality,
due to the Ql intervention. We used the
BRAVO diabetes model to project the
short-term clinical benefit of the Ql in-
tervention to estimate 5-year diabetes-
related outcomes.

RESEARCH DESIGN AND METHODS

Study Design and Data Source

Our previous study examined the impact
of the QI program on HbA;. levels in
patients with diabetes from Tulane (8). In
this study, we used the EHRs extracted
from both Tulane and Parkland Health &
Hospital System to evaluate the short-
term clinical efficacy of the Ql interven-
tion. Key biomarkers to measure clinical
efficacy not only included HbA;, but also
systolic blood pressure (SBP), LDL cho-
lesterol (LDL-C), and BMI. Due to a lack of
control group, this study used a pre-post
single-arm design to evaluate the treat-
ment effect of the Ql intervention, which
is a similar approach to the one we
published previously to evaluate the
Ql intervention on the Tulane experience
(8). All individuals with T2DM are the
subjects of the Ql intervention and
thus will be included in the analysis.
The baseline period was defined as
1 year before the start of the Ql in-
tervention, while the intervention period
was defined as the 12 months following
the start of the Ql intervention. The
postintervention period used to evaluate
the direct impact of the Ql effort on
biomarkers was defined as the subse-
quent 6 months. Parkland and Tulane
had a different starting time for the QI
intervention (Fig. 1). The EHR data were
extracted from multiyear records of all
patients with type 2 diabetes who had
visited during both the pre- and post-
periods. We only included individuals
with HbA;. >8% (64 mmol/mol) at the
baseline in this study because the Ql
intervention was aiming to improve
the clinical outcomes among those
with poorly controlled glycemic level.
Due to the geographic location of the
sites, we were abletostudytheimpact
of the intervention in lower socioeco-
nomic and ethnic groups (African
American and Hispanic) who are dispro-
portionally affected by diabetes and its
complications.
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| Figure 1—Definition of study periods in Tulane and Parkland safety-net health system.

The average values of biomarkers, in-
cluding HbA,., SBP, LDL, and BMI, were
summarized at both baseline and post-
intervention periods. The clinical efficacy of
the QI program was estimated by taking
the difference between values from the
postintervention period and the baseline
period. A t test was then conducted cor-
respondingly to examine if the clinical
efficacy is statistically significant from zero.

Simulation

The simulation was conducted using the
BRAVO diabetes model. The baseline
characteristics for each person included
in the study were extracted directly from
the EHRs. All baseline variables summa-
rizedin Table 1are required for the BRAVO
model’s input, which were extracted
based on EHR fields for the physical,
medical, laboratory, and ICD codes for
each individual patient. Deriving comor-
bidity information from EHRs relies on
clinician accuracy and completeness of

records as well as the ability to extract the
corresponding information. The included
diagnoses of comorbidities were based on
ICD diagnoses and problem lists that may
be subjective, overlooked for more urgent
concerns, referred to other specialists, or
lack specific interventions. One of the
critical variables needed for the simula-
tion model is the duration of diabetes.
Unfortunately, it is challenging to esti-
mate this variable from the EHRs. We have
previously developed a predictive model
using arandom forest algorithm to predict
the duration of diabetes, based on vari-
ables routinely collected in EMRs: age,
current HbA,, retinopathy history, num-
ber of oral antidiabetic drugs, number of
insulin classes, and use of sulfonylureas
(13). We used this algorithm to assign a
diabetes duration to each person in the
simulation.

Based on patients’ characteristics
and the trajectory of biomarkers, two
simulation scenarios were conducted to

Table 1—Baseline demographics and biomarkers for the target population

HbA. >8.0%
(64 mmol/mol) overall

Variables

HbA;. 8.0-9.5%
(64-80 mmol/mol) subgroup

evaluate the clinical benefits of the QI
program at 5 years. In the first, baseline
biomarkers (i.e., HbA;., SBP, LDL-C, and
BMI) remained constant over the course
of 5 years, serving as the control group. In
the second simulation, the baseline bio-
markers were changed as observed in
the EHRs and remained constant over
time, following evidence from the pre-
vious studies (14-16). For each simula-
tion scenario, five macrovascular events
(i.e., MI, CHF, stroke, angina, and re-
vascularization), three microvascular
events (i.e., ESRD, blindness, and neu-
ropathy), as well as mortality rates were
estimated for a 5-year window. We then
calculated the relative risks (RRs) for the
Ql program by comparing the cumulative
incidence of each outcome in the 5-year
study period between the two scenarios.
We have also input the upper and lower
bounds of the Cl of the clinical efficacy to
populate the simulation, in order to
estimate the probability Cls of the RR

HbA,;. >9.5%
(80 mmol/mol) subgroup

Age (years)
Proportion female (%)
Duration diabetes (years)
Non-Hispanic White (%)
Non-Hispanic Black (%)
Hispanic (%)
Others (%)
Proportion of smokers (%)
HbA, (%)
SBP (mmHg)
LDL-C (mg/dL)
BMI (kg/m?)
Complication histories
Stroke (%)
CHF (%)
Ml (%)
Angina (%)
Revascularization (%)

56.9 58.1
63.9 64.3
10.6 10.6
8.9 8.7
29.4 29.5
57.3 56.6
4.4 5.1
23.7 22.7
9.7 8.7
134.9 134.6
100.1 95.3
333 33.8
1.3 1.1
4.1 5.0
0.8 1.0
0.6 0.8
0.5 0.6

55.2
63.4
10.5
8.7
28.9
58.9
3.5
25.2
11.0
135.1
106.6
32.7

1.5
3.0
0.7
0.4

0.4
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for the QI program. The persistence of
the Ql program relied on how the Ql
program was implemented and whether
the physicians follow the Ql program’s
protocol. Thus, as a conservative esti-
mate, we have also conducted a sensi-
tivity analysis assuming treatment effect
diminishes at a rate of 30% per year. We
have summarized the results from the
sensitivity analysis in Supplementary
Appendix 1.

The simulation was conducted at an
individual level, and the model simulated
the projected outcome event probabilities
100,000 times for each patient before
averaging individual outcome estimates
to calculate the population estimate run
100,000 times for each person to get
converged estimates.

RESULTS

Records of 2,429 individuals with HbA;.
>8% (64 mmol/mol) at baseline were
extracted from the EHRs. The average
baseline characteristics of the identified
individuals were summarized in Table 1.
We've summarized the baseline charac-
teristics among the overall population
(i.e., HbA;. >8% [64 mmol/mol]) and two
subgroups with HbA;. 8.0% (64 mmol/
mol) to 9.5% (80 mmol/mol) and >9.5%.
The average age of the identified pop-
ulation is 56.9 years old, with 10 years of
diabetes duration, 64% female, and 57%
Hispanics. The average baseline HbA;.
was 9.7%. Baseline SBP, LDL-C, and BMI
are 134.9 mmHg, 100.1 mg/dL, and 33.3
kg/m?, respectively.

We summarized the clinical efficacy of
the Ql program on key biomarkers in
Table 2. The Ql program was associated
with reductions in HbA;. (—0.84%) and
LDL-C (—5.94 mg/dL) among individuals
with HbA; . level >8.0% (64 mmol/mol),
with greater reduction in HbA,. (—1.67%)
and LDL-C (—6.81 mg/dL) among those
with HbA;. level >9.5% at baseline (all
P < 0.05). No significant impact on SBP
and BMI was observed following the
Ql program.

Figure 2 shows the 5-year projected
risk reduction of clinical outcomes fol-
lowing the Ql intervention. Among pa-
tients with baseline HbA,. >8% (64
mmol/mol), the model estimated the QI
program to significantly reduce the 5-year
risk of all-cause mortality (RR 0.83 [95% Cl
0.82-0.85]), cardiovascular disease (CVD)
death (RR 0.76 [95% CI 0.73-0.79]),
nonfatal or fatal Ml (RR 0.84 [95% CI

0.82-0.86]), nonfatal or fatal stroke (RR
0.73[95% C10.69-0.78]), hospitalization
for CHF (RR 0.92 [95% CI 0.89-0.95]),
ESRD (RR 0.89 [95% CI 0.88-0.92]), major
cardiovascular adverse event (RR 0.78
[95% CI 0.75-0.81]), blindness (RR 0.85
[95% Cl 0.83—-0.88]), and neuropathy (RR
0.78 [95% Cl 0.75-0.81]).

Individuals with HbA;. >9.5% (80
mmol/mol) at baseline experienced even
larger predicted clinical benefits over
5 years following the Ql intervention
than those with baseline HbA;. >8%
(64 mmol/mol). In these patients, the model
estimated the Ql program to significantly
reduce the 5-year risk of all-cause mor-
tality (RR 0.61 [95% Cl 0.59-0.64]), CVD
death (RR 0.52 [95% CI 0.49-0.55]), non-
fatal or fatal Ml (RR 0.73 [95% Cl 0.69—
0.76]), nonfatal or fatal stroke (RR 0.56
[95% CI 0.51-0.62]), hospitalization for
CHF (RR 0.85 [95% Cl 0.81-0.90]), ESRD
(RR 0.82 [95% CI 0.79-0.84]), major
adverse cardiovascular event (MACE)
(RR 0.60 [95% Cl 0.56—0.65]), blindness
(RR 0.74 [95% CI 0.71-0.78]), and neu-
ropathy (RR 0.62 [95% Cl 0.58-0.65]).

We have presented results of the
sensitivity analysis in Supplementary
Appendix 1. Under a conservative as-
sumption on the persistency of the Ql
program’s clinical efficacy, the Ql pro-
gram is estimated to reduce the 5-year
risk of all-cause mortality (RR 0.93 [95%
Cl 0.92-0.94]), CVD death (RR 0.90 [95%
Cl 0.88-0.91]), nonfatal or fatal MI (RR
0.94[95% C10.93-0.95]), nonfatal or fatal
stroke (RR 0.89 [95% CI 0.87-0.91]),
hospitalization for CHF (RR 0.95 [95%
Cl 0.95-0.98]), ESRD (RR 0.96 [95% CI
0.94-0.96]), MACE (RR0.91 [95% CI 0.90—
0.92]), blindness (RR 0.94 [95% CI 0.94—
0.96]), and neuropathy (RR 0.91 [95% ClI
0.91-0.92]) among patients with base-
line HbA;. >8% (64 mmol/mol). The QI
program can potentially achieve a larger
predicted clinical benefits in individuals
with HbA;. >9.5% (80 mmol/mol) at
baseline, with reductions of all-cause
mortality (RR 0.82 [95% CI 0.80-0.83]),
CVD death (RR 0.78 [95% Cl 0.75-0.79]),
nonfatal or fatal MI (RR 0.89 [95% CI
0.87-0.91]), nonfatal or fatal stroke (RR
0.81 [95% CI 0.78-0.84]), hospitalization
for CHF (RR 0.94 [95% Cl 0.92-0.96]),
ESRD (RR0.93[95% C10.91-0.93]), MACE
(RR 0.83 [95% CI 0.80—0.85]), blindness
(RR 0.90 [95% CI 0.88-0.92]), and neu-
ropathy (RR 0.84 [95% Cl 0.83—-0.86]) in
5 years.

CONCLUSIONS

Our results illustrate clinically significant
projected reductions in diabetes-related
outcomes and mortality in patients with
poor glycemic control (i.e., HbA;. >8%
[64 mmol/mol]) following a QI program
intervention such as that offered by Di-
abetes INSIDE. Our study identified a
similar effect size on HbA;. reduction
as our previous study (8) and several
studies conducted by others (17). Addi-
tionally, we examined the clinical efficacy
of the QI program on individuals with
very poor diabetes control (i.e., HbA;,
>9.5% [80 mmol/mol]) and found that
the QI program is especially effective in
these individuals, with ~20% reduction
(or —1.67% absolute change) in the
HbA, level after a 1-year interval; these
data can be further extrapolated into
reductions in 5-year risks of diabetes-
related complications by up to 48%. The
substantial clinical benefit predicted for
this poorly controlled group of patients
with type 2 diabetes should translate into
lower health care costs that should po-
tentially offset the expense needed to
deliver similar Ql programs. A very lim-
ited HbA ;. reduction was observed among
patients with a baseline HbA,. of 8-9.5%,
suggesting that the Ql program might not
benefit this subpopulation in terms of
glucose control. However, a reduction
of 5.08 mg/dL in LDL and 0.21 in BMI
suggests that the QI program will likely
reduce the risk of 5-year cardiovascular
outcomes in this subpopulation through
better control of lipids and body weights.

The diabetes simulation approach has
been shown to be an important meth-
odology to predict the longer-term pro-
gram impact in the field of diabetes. In
chronic conditions like diabetes, mean-
ingful reductions in diabetes-related clin-
ical outcomes following an intervention
require years to manifest. Thus, research-
ers often use surrogate end points such
as a change in HbA;. over a relatively
shorter time window to evaluate the ef-
fectiveness of an intervention (17-19).
Unfortunately, surrogate end points or
intermediate markers such as HbA;. fail
to provide evidence on risk reduction of
diabetes complications. Thus, alternative
methodologies need to be implemented to
translate the clinical efficacy of surrogate
end points achievement into risk reduction
for diabetes-related complications. A di-
abetes simulation model that has been
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Table 2—Treatment effects of QI program across subgroups

Treatment effect

Subgroups N HbA;. (%) SBP (mmHg) LDL (mg/dL) BMI
HbA;. >8%

(64 mmol/mol) 2,429 —0.84 (—0.92to —0.76)* 0.26 (—0.41to 0.92) —5.94 (—7.84to —4.04)* 0.05 (—0.09 to 0.18)
HbA,. 8-9.5%

(64-80 mmol/mol) 1,326 —0.20 (—0.29 to —0.12)* 0.43 (—0.46 to 1.31) —5.08 (—7.47 to —2.69)* —0.21 (—0.36 to —0.06)*
HbA;. >9.5%

(64-80 mmol/mol) 1,103 —1.67 (—1.80 to —1.54)* 0.19 (—0.84to 1.23) —6.81 (—9.96to —3.65)*  0.36 (0.11 to 0.61)*

*P < 0.05.

extensively validated against a large num-
ber of known trials is the key to generate
evidence with a high level of validity. In this
study, we chose to use the BRAVO diabetes
model, because this model has been val-
idated and calibrated against 18 recently
conducted clinical trials (12), building ev-
idence on the validity in using this model to
draw clinical implications. We used a 5-year
simulation experiment to extrapolate the
clinical efficacy of the Diabetes INSIDE QI
program on key biomarkers achieved at
1yearto predict the 5-yearrisk reductionin
diabetes-related complications; this was
based on the assumption that the impact
of the QI program on biomarkers at year
1 will persist over the next 4 years, an
assumption that has been validated by
previous studies (14-16). Further, the na-
ture of computerized EMR-based popula-
tion health interventions is that they are
easy to sustain long term. Individuals
whose HbA. regresses would be identified

5-YEAR REL
Alc >9.5% at baseline 0.40 0.50 0.60
All-cause Mortality I
CVD Death .52 (0.4
Nonfatal or fatal Mi
Nonfatal or fatal stroke I ()
Hospitalization for CHF
ESRD
1ACE [===—==xi

Blindness
Neuropathy

Alc >8.0% at baseline

All-cause

Mortality

CVD Death

Nonfatal or fatal MI

0.78

56 (0.51-0.62)

.62 (0.58-0.65)

(0.75-0.81) mmmm

again and appear periodically on their
physicians’ dashboard as needing inter-
vention, which could address the thera-
peutic inertia pervasive among health
systems, including ours. Similar ap-
proaches have been successfully used
in other studies (20). Nevertheless, the
sustainability of the clinical benéefit relied
on how the Ql program was implemented
and how physicians adhere to the pro-
gram’s protocol. Thus, to further under-
stand the impact of the Ql program, we
have also conducted a sensitivity analysis
andfound that, under a diminishing yearly
rate of 30% in achieving biomarker out-
comes, the Ql program can still resultin a
substantial risk reduction in cardiovas-
cular outcomes (RR 0.81-0.94), micro-
vascular outcomes (RR 0.84-0.93), and
mortality (RR 0.82) in individuals with
HbA;. >9.5%.

Tothe best of our knowledge, this is the
first study to evaluate the impact of a Ql

ATIVE RISKS (Ql VS NON-QI)

0.70 0.80 0.90 1.00 1.10

0.61 (0.59-0.64)
9-0.55)
(.73 (0.69-0.76)

0.85 (0.81-0.90) N—
B (.82 (0.79-0.84)
0.60 (0.56-0.65)
N .74 (0.71-0.78)

0.83 (0.82-0.85) mmm
m 0.76(0.73-0.79)
0.84 (0.82-0.86) mmm
(.73 (0.69-0.78)
0.92 (0.89-0.95) =
0.89(0.88-0.92) mmm
I 0.78(0.75-0.81)
0.85 (0.83-0.88) ==

<« | »
Prefer Ql Prefer non-Ql

Figure 2—5-year RR of diabetes-related complications (Ql vs. non-Ql). Numbers at the end of
columns denote RRs (Ql vs. non-Ql), with 95% Cls in parentheses.

program for health management of the
population with diabetes, which evalu-
ated the 5-year direct risk reduction in
diabetes-related complications based on
surrogate outcomes such as HbA;. goal
achievement rates (19). We found that the
ADA’s Diabetes INSIDE QI program can
potentially lead to risk reductions in a
number of cardiovascular, microvascu-
lar, and mortality outcomes. The effect
size in risk reduction of complications
varies from 48% (CVD death) to 8% (CHF),
which is clinically meaningful and surpris-
ingly large, considering the fact that the QI
program targets disease-management
workflows, instead of direct pharmaco-
logic intervention. Our simulation exper-
iment generates useful evidence on the
long-term clinical impact of the Diabetes
INSIDE Ql program and thus could serve
as areference for designing a policy, with
clear long-term objectives. A systematic
literature review conducted by Nuckols
etal. (21) has found that Ql interventions
that lower HbA,. are likely to be of fair-
to-good value relative to usual care,
depending on the willingness of the
corresponding society and policy envi-
ronment to fund these efforts. While the
incremental cost for implementing the
ADA’s Diabetes INSIDE QI program was
not examined in this study, we are op-
timistic that given the robust reduction
in HbA;. (—0.84% [and —1.74% among
those with HbA;. >9.5% (80 mmol/mol)])
compared with the study by Nuckols
et al. (—0.26%), a Ql program such as
Diabetes INSIDE would be welcomed by
clinicians and patients alike. The study
has a few limitations. First, the pre-post
study might suffer from time-related
confounding issues. In other words, new,
or changing, postintervention treatments
may have a long-term health impact that
biases our model estimates. Second, the
sustainability of the Ql program on bio-
markers reduction is not clear. Although
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there is indirect evidence supporting the
sustainability of such programs (14) over a
3-year period, it is also possible that the
intervention effect could diminish over a
longer time frame. The success of the QI
program relies on the endurance of the
program’s impact and requires persistent
monitoring of population biomarkers to
sustain improvement over time, including
continuous Ql. Third, ourtarget population
comprises a large proportion of minority
groups, mostly Hispanics in Dallas and
African Americans in New Orleans. This
may also represent a strength of the in-
tervention demonstrating success in lower
socioeconomic and ethnic groups who are
disproportionally affected by diabetes and
its complications. Nevertheless, more
studies are warranted to further explore
the feasibility and impact of the Ql pro-
gram in other health systems and environ-
ments, covering populations with different
clinical and demographic characteristics.
It is possible that since Ql is about care
quality process improvement, it will nat-
urally have lesser effects in healthier
populations. Nevertheless, Ql is about
sustaining healthier populations. Fourth,
while cost-effectiveness assessment is a
vital piece to understand the long-term
impact of launching the QI program, this
was not an objective of the underlying
projects, and data on health care utili-
zation, drug costs, and hospitalizations
were not routinely collected. Thus, attri-
butions of cost reductions would have
to make assumptions on costs that may
not apply to the population studied.

Conclusion

We conclude that our outcomes model
suggests that the observed risk factor
reduction from the ADA Diabetes INSIDE
Ql program is projected to lead to clin-
ically significant reductions in the 5-year
risk of vascular events and other disease
complications for high-risk patients and
over time lessen the health burden for
this patient population.
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