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Context: Cardiovascular disease in the U.S. accounted for healthcare cost and productivity losses of
$330 billion in 2013−2014 and diabetes accounted for $327 billion in 2017. The impact is dispro-
portionate on minority and low-SES populations. This paper examines the available evidence on
cost, economic benefit, and cost effectiveness of interventions that engage community health work-
ers to prevent cardiovascular disease, prevent type 2 diabetes, and manage type 2 diabetes.

Evidence acquisition: Literature from the inception of databases through July 2016 was searched
for studies with economic information, yielding nine studies in cardiovascular disease prevention,
seven studies in type 2 diabetes prevention, and 13 studies in type 2 diabetes management. Analyses
were done in 2017. Monetary values are reported in 2016 U.S. dollars.

Evidence synthesis: The median intervention cost per patient per year was $329 for cardiovascular
disease prevention, $600 for type 2 diabetes prevention, and $571 for type 2 diabetes management.
The median change in healthcare cost per patient per year was −$82 for cardiovascular disease pre-
vention and −$72 for type 2 diabetes management. For type 2 diabetes prevention, one study saw no
change and another reported −$1,242 for healthcare cost. One study reported a favorable 1.8 return
on investment from engaging community health workers for cardiovascular disease prevention.
Median cost per quality-adjusted life year gained was $17,670 for cardiovascular disease prevention,
$17,138 (mean) for type 2 diabetes prevention, and $35,837 for type 2 diabetes management.

Conclusions: Interventions engaging community health workers are cost effective for cardiovas-
cular disease prevention and type 2 diabetes management, based on a conservative $50,000 bench-
mark for cost per quality-adjusted life year gained. Two cost per quality-adjusted life year estimates
for type 2 diabetes prevention were far below the $50,000 benchmark.
Am J Prev Med 2019;56(3):e95−e106. Published by Elsevier Inc. on behalf of American Journal of Preventive
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CONTEXT
Cardiovascular disease (CVD)−related cost of
treatment and loss of productivity in the U.S.
reached $330 billion in 2013−2014,1 accounting

for approximately 14% of U.S. healthcare expenditures
in that year. Diabetes-related treatment cost and produc-
tivity loss in the U.S. was $327 billion in 2017,2 constitut-
ing 14% of healthcare dollars spent in that year, and is
expected to grow in the near future as more undiagnosed
diabetes patients are diagnosed and treated, and some of
the estimated 84 million people with prediabetes prog-
ress to type 2 diabetes mellitus (T2DM).3

Risk factors for CVD, such as hypertension and
hyperlipidemia, are more prevalent in Hispanic, African
American, and other minority populations compared
with the general population,4 as is the prevalence of risk
factors for T2DM, such as smoking, obesity, physical
inactivity, and poor diet.5 Among those living with
T2DM, the relative burden is greatest among American
Indian/Alaska Natives, followed by those of Hispanic
ethnicity and Asians, due to higher prevalence, underdi-
agnosis, and barriers to health care.3 Interventions
engaging community health workers (CHWs) have been
proposed as one strategy to address these disparities in
health status and access to care in the U.S., based on the
growing evidence of their effectiveness in improving the
quality of care and individual health outcomes.6,7

Three previous systematic reviews from the Commu-
nity Guide established that interventions engaging CHWs
are effective in (1) preventing CVD,8 (2) preventing pro-
gression to T2DM,9 and (3) improving management of
and reducing complications from T2DM.10 The objective
of the present article is to report on the methods, results,
and conclusions from the systematic economic reviews of
the literature evaluating the cost, economic benefit, cost
benefit, and cost effectiveness of these interventions.
Interventions engaging CHWs are delivered in group

or individual sessions or some combined format within
community organizations, health systems, or homes.
CHWs may work alone or as part of a team of counselors,
clinicians, or other health professionals. Interventions
engaging CHWs for CVD prevention screen for and edu-
cate patients about high blood pressure, high cholesterol,
and behavioral risk factors for CVD, such as physical
inactivity and smoking. Support is provided for medica-
tion adherence and health behavior changes.8 Interven-
tions engaging CHWs to prevent T2DM aim to reduce
one or more risk factors primarily through improvements
in diet, physical activity, and weight management. Activi-
ties may include education about T2DM prevention
and lifestyle modification, or informal counseling and
coaching.9 Interventions engaging CHWs for T2DM
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management aim to improve T2DM care and self-man-
agement behaviors among people living with T2DM,
through education, coaching, or social support; specifi-
cally, interventions aim to improve T2DM testing and
monitoring, medication adherence, diet, physical activity,
or weight management.10
EVIDENCE ACQUISITION

Concepts and Methods
This study was conducted using established methods for system-
atic economic reviews, available online at The Guide to Commu-
nity Preventive Services (The Community Guide),11 at the
Centers for Disease Control and Prevention. The review team
(team) worked under the guidance of the Community Preventive
Services Task Force, an independent, nonfederal panel of public
health and prevention experts that provides evidence-based find-
ings and recommendations about community preventive services,
programs, and other interventions aimed at improving population
health. The team included subject matter experts on CHW inter-
ventions, CVD, and T2DM from various agencies, organizations,
and academic institutions, in addition to members of the Commu-
nity Preventive Services Task Force and experts in systematic eco-
nomic reviews from the Community Guide branch at the Centers
for Disease Control and Prevention.

A societal perspective was taken for the three reviews, which
means costs and economic benefits are aggregated regardless of
who pays for, or benefits from, the intervention. The following
research questions were posed for each of the three interventions:
What is the cost to implement the intervention? What is the effect
of the intervention on healthcare cost? What is the effect of the
intervention on productivity of patients at their workplaces?
What is the net economic benefit of the intervention? What is the
cost effectiveness of the intervention?

The published literature was searched for evaluation studies
that answered one or more of the economic research questions for
the three interventions engaging CHWs. Criteria for an economic
study to be included as evidence were that it met the scope of the
intervention, matching what was described previously; was con-
ducted in a high-income country as defined by the World Bank;
was written in English; and included one or more economic out-
comes described in the research questions. Studies of patients
with established CVD were excluded in all three reviews and those
with established T2DM were excluded from the T2DM prevention
review. Concepts and methods for the accurate measurement of
intervention cost, expected benefits from averted healthcare cost
and improved productivity, total cost, net benefit, and cost per
quality-adjusted life year (QALY) gained were developed and are
described in detail below.

Intervention cost. Implementation of CHW interventions requires
labor and materials; the intervention may be combined with
additional interventions or may occur within a team-based orga-
nization of care. Team-based care (TBC) is an organizational
intervention in which primary care providers and patients work
together with other providers to improve the efficiency of care
delivery and self-management support for patients. The drivers
of intervention cost are CHW wages and benefits and the cost of
www.ajpmonline.org
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CHW training and supervision. Other costs include costs of edu-
cation materials, patient testing supplies, and overhead. From the
completeness of reporting in the included studies, estimates of
intervention cost were considered reasonable if they included
CHW wages and cost to supervise CHWs, plus the cost of any
additional intervention.

Healthcare cost. Changes in healthcare resource use are
expected as a result of the intervention, leading to a change in
healthcare cost. The components of healthcare cost are outpatient
visits, medications, labs, emergency room visits, and inpatient
stays. Effective interventions can lead to decreased use of health-
care resources because of improved health, or increased appropri-
ate use of healthcare resources because of improved access, such
as for underserved populations. The net effect on healthcare cost
is an empirical question and is also determined by the length of
time to the follow-up measurement. The components that drive
healthcare cost are medication, inpatient, outpatient, and emer-
gency room visits. From the completeness of reporting in the
included studies, estimates of healthcare cost were considered rea-
sonable if they included these cost drivers.

Total cost and cost effectiveness. Total cost is defined as the
cost of intervention plus the change in healthcare cost because of
the intervention, an estimator designed to capture possible health-
care cost savings from the perspective of health systems.

Total cost ¼ intervention costþ change in healthcare cost ð1Þ
Effective interventions are expected to improve health and

thereby reduce healthcare utilization and associated cost in the
longer term. Hence, the change in healthcare cost in (1) is
expected to be negative in the longer term, and total cost may also
be negative as a result, indicating overall cost saving.

Effective CHW interventions increase the quantity and quality
of years lived by averting CVD and T2DM morbidity and mortal-
ity. Cost-effectiveness analysis seeks estimates for cost per QALY
gained, where cost is the sum of intervention cost, change in
healthcare cost, and other societal costs. An intervention is con-
sidered cost effective if the cost per QALY gained is less than a
conservative benchmark of $50,000.12,13

For CHW interventions to prevent CVD, reductions in systolic
blood pressure (SBP), when reported, were converted to QALYs
gained to assess cost effectiveness. Two conversions from the
published literature were used. Conversion (1) is from the Cardiff
DiabForecaster model,14 where a reduction of 1 mmHg of
SBP=0.009 QALY gained per model cycle (year). The simulated
population in the study had T2DM, mean age 52.6 years, 50%
female, baseline SBP of 129.5 mmHg, and baseline HbA1c of
10.0%. QALY was calculated for CVD and T2DM events based on
utility scores from literature. Conversion (2) was drawn from a
Markov model developed to evaluate control of blood pressure,15

where a reduction of 1 mmHg of SBP=0.093 QALY gained over a
lifetime (40 years). The simulated population in the study had
T2DM, mean age 56 years, 49% female, baseline SBP of 160
mmHg, and baseline HbA1c from 7.2% to 8.3%. QALY was esti-
mated with a Markov model for CVD events and utility scores
from literature.

For CHW interventions for T2DM management, the conver-
sion factor is drawn from the CORE-Diabetes model,16 where 1
percentage point reduction in HbA1c=0.38 QALY gained over
March 2019
35 years. The simulated population in the study had T2DM, mean
age 59 years, 51% female, and baseline HbA1c from 7.0 to 9.5 for
subgroups. QALYs were calculated with a Markov model simulat-
ing effects of reducing HbA1c independent of other risk factors.

No conversions were performed for CHW interventions to pre-
vent T2DM because the studies did not report physiologic out-
comes that could be converted to QALY gained.

Cost of intervention plus healthcare cost were cumulated over
the same time horizon specified in the conversion formulas:
20 years in Conversion (1) for SBP, 40 years in Conversion (2) for
SBP, and 35 years in the conversion for HbA1c. QALYs were
cumulated over 20 years in converting SBP to QALY using Con-
version (1). QALYs are already cumulated within the conversion
formulas for SBP using Conversion (2) and within the conversion
formula for HbA1c. A discount rate of 3% was assumed.

Productivity in the workplace. Interventions that reduce CVD
and T2DM lead to higher productivity from workers who are ill
less or not absent from their jobs as often. These lead to better
work performance and increased working years.

Cost benefit. Cost-benefit assessments, whether expressed as net
benefit or benefit-cost ratio, consider the cost of the resources nec-
essary to carry out the intervention against the expected mone-
tized benefits derived from reduction in healthcare cost, improved
worksite productivity, and increased years lived because of the
intervention.
Methods for Organization and Analysis
Studies that included other interventions in addition to the CHW
engagement were identified. The inclusion of additional interven-
tions has consequences for both intervention cost and interpreta-
tion of outcomes. Cost for the CHW intervention and the cost of
the additional intervention cannot be separated from the reported
combined cost and the change in healthcare cost and other out-
comes cannot be interpreted as being the result of the CHW inter-
vention alone. The change in healthcare cost reported in studies
also identifies whether the estimate from each study is based on
all causes, T2DM-related causes, or CVD-related causes in order
to clarify whether the outcome measured is commensurate with
the defined objective of intervention (i.e., prevent CVD, prevent
T2DM, or manage T2DM). Finally, it was noted for each study
whether the measured outcomes were observed and recorded dur-
ing the conduct of the study or were modeled.

Economic results and conclusions are presented separately for
each CHW intervention (i.e., CVD prevention, T2DM prevention,
and T2DM management). All monetary values are in 2016 U.S.
dollars, adjusted for inflation using the Consumer Price Index,17

and converted from foreign currency denominations using pur-
chasing power parities.18 All analyses were conducted in 2017.
Search Strategy
The search covered publications listed in CINAHL, Cochrane, Goo-
gle Scholar, National Technical Information Service, PubMed, Socio-
logical Abstracts, Social Science Research Network, WorldCat,
EconLit, and databases maintained at the Centre for Reviews and
Dissemination at the University of York. The search period was from
the inception of databases through July 2016. The detailed search
strategy is available on The Community Guide website.19 Reference
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lists of included studies were also searched, as were studies identified
by subject matter experts.
EVIDENCE SYNTHESIS

Results
A total of 14,435 papers were screened, yielding 29 studies
in 33 papers20−52 for inclusion (Figure 1). Nine
studies20−22,29,31,34,36,39,40,52,53 provided economic evi-
dence for interventions engaging CHWs for CVD preven-
tion, seven studies37,41−44,49,51 for interventions to prevent
T2DM, and 13 studies23−28,30,32,33,35,38,45−48,50 for inter-
ventions to manage T2DM (Table 1). (Multiple publica-
tions that covered the same population and intervention
were considered single studies and can be identified in
Table 1 as those studies with more than one citation.)
Seven20−22,31,36,39,40,52 of nine studies in CVD prevention,
one44 of seven studies in T2DM prevention, and
1123−28,35,38,45−48,50 of 13 studies in T2DM management
were interventions implemented for minority or low-SES
populations. Six21,22,29,34,36,39,40,53 of nine studies for CVD
prevention, five37,42−44,51 of seven studies for T2DM pre-
vention, and nine23,25−28,35,45−48,50 of 13 studies for
T2DMmanagement were RCTs, with the remaining stud-
ies being either models or pre to post without comparison
groups. The comparison group in most studies received
usual primary care. The average age of study patients was
60 years in CVD prevention, 57 years in T2DM
Figure 1. Economic evidence search yield.
CHW, community health worker; CVD, cardiovascular disease.
prevention, and 52 years in T2DM management. The
additional intervention of TBC occurred in three20,21,34 of
nine studies of CVD prevention and six23,28,30,32,33,38,45,48

of 13 studies of T2DM management; no additional inter-
ventions occurred within the seven studies of T2DM pre-
vention.
Although several studies reported intervention cost

and effects on healthcare cost, only one study29,53

reported productivity effects (Table 1). Also, only one
study39,40 performed a return-on-investment (ROI;
ROI=[(averted cost/intervention cost)−1.0]) analysis
from the perspective of a health plan. Ten
studies22−24,28,29,32,33,36,37,45,47,49,53 modeled the outcomes
to cost per QALY gained. Converted cost per QALY
gained estimates were derived for the three studies21,38,46

that provided both change in SBP or change in HbA1c
and the total cost of the intervention. Details for individ-
ual studies and the estimates they provided are in
Appendix Tables 1−4 (available online).
Estimates for intervention cost, healthcare cost, and

total cost are shown in Table 2. The median cost to imple-
ment the intervention was $329 per patient per year based
on eight studies20−22,29,31,34,36,52,53 for interventions
engaging CHWs for CVD prevention (median 293
patients), $600 per patient per year, based on seven stud-
ies37,41−44,49,51 for those to prevent T2DM (median 134
patients), and $571 per patient per year based on 13 stud-
ies23−26,28,30,32,33,35,38,45−48,50 for interventions to manage
www.ajpmonline.org



Table 1. Characteristics of Included Studies

Study

Minority or
low-SES
focus Design

Age,
mean,
years

Sample
size

Intervention
length,
months

Additional
intervention Comparison Setting

Actual
economic
outcomes

Modeled
economic
outcomes

CHWs for CVD
prevention

Adair 201220 Yes PP 61a 332 12 TBC None Primary care IC, HC —
Allen 201421 Yes RCT 54 261 12 TBC UC Community IC, HC —
Barton 201222 Yes RCT 53 72 12 No UC with

literature
Community IC, HC, SS, CE —

Dixon 201629,53 NR RCT 67 325 12 No UC Community IC, HC, Pr CE

Fedder 200331 Yes PP 57 238 37 No UC Community IC, HC —
Goeree 201334 No RCT 75 3,394 3 TBC UC Community IC, HC —
Hollenback 201436 Yes RCT 62 136 6 No UC Primary care IC HC, CE

Kangovi 201639,40 Yes RCT 56 NR NR No UC with goal
setting

Primary care IC, HC —

Yun 201552 Yes PP 52 4,405 12 No UC Community IC —
Median (mean)
across studies

57 (60) 293 (1,145) 12 (13)

CHWs for T2DM
prevention
Irvine 201137 NR RCT 59 177 7 No UC Community IC, HC, CE —
Kramer 201141 No PP 53 81 12 No None Community IC —
Krukowski 201342 No RCT 71 116 12 No UC with attention

control
Senior centers IC —

Lawlor 201343 No RCT 60 151 24 No UC with dietitian
and client reminders

Community IC, HC —

Ockene 201244 Yes RCT 52 312 12 No UC Community IC —
Smith 201049 No Model 55 NR 36 No UC Primary care IC HC, CE

Vadheim 201051 No RCT 51 84 10 No UC Community IC —
Median (mean)
across studies

55 (57) 134 (154) 12 (16)

CHWs for T2DM
management

Bellary 200823 Yes RCT 57 868 12 TBC UC Primary care IC, HC, CE —
Brown 200226 Yes RCT 54 252 12 No UC Community IC —
Brown 200525,27 Yes RCT 50 216 12 No Longer intervention Community IC —
Brown 201224 Yes PP 50 30 18 No None Community IC HC, CE

Esperat 201230 NR PP NR 152 6 TBC None Community IC —
Gilmer 200732,33 Mixed Model 47 to 55 575 to 1,345 480 TBC UC Primary care IC HC, CE

(continued on next page )
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T2DM (median 90 patients). The substantial part of all
three CHW interventions is made up of CHW wages, the
cost of CHW supervision, and any additional interven-
tion, such as TBC. Most studies included the wages of
CHWs and the cost of any additional intervention in the
estimates of intervention cost, but many did not report
adequately to determine whether supervision of CHWs
was included. Individual study details along with compo-
nents of intervention cost included in the estimate are
presented in Appendix Table 1 (available online).
The median change in healthcare cost was a reduction

of $82 per patient per year for CHW interventions to
prevent CVD, based on seven studies20−22,29,31,34,36,53

(Table 2). Three studies estimated the change in health-
care cost for CHW interventions to prevent T2DM: one
showing a decrease of $1,242 per patient per year,43 the
second showing no change,37 and the third not reporting
the estimated value but including the effect of the inter-
vention on healthcare cost in its model for cost per
QALY gained.49 For CHW interventions to manage
T2DM, the median change in healthcare cost was a
reduction of $72 per patient per year, based on four
studies.32,33,38,46,48 Among the studies that provided
healthcare cost estimates, five20,21,29,34,36,53 of the seven
studies for CVD prevention included only CVD-related
healthcare spending in the estimation, all studies for
T2DM prevention included “all-causes” or CVD-related
spending, and all studies for T2DM management
included only T2DM-related spending. Therefore, the
estimates for change in healthcare cost in the three
reviews were appropriate for the objectives of the inter-
ventions, namely CVD prevention, T2DM prevention,
and T2DM management, respectively. Outpatient care
and medication were included in estimates for health-
care cost effects in most studies of CVD and T2DM pre-
vention, but were not included or not reported clearly in
about half of the six estimates for T2DM management.
Inpatient stays and emergency room visits were included
in estimates of change in healthcare cost for most studies
that reported the inclusion/exclusion of components.
Details about the studies and the estimates for change in
healthcare cost related to the intervention are shown in
Appendix Table 2 (available online).
The median total cost for CHW interventions to pre-

vent CVD was an increase of $310 per patient per year
based on seven studies20−22,29,31,34,36,53 (Table 2). From
the results of two studies, the change in total cost for
CHW interventions to prevent T2DM was a reduction
of $85643 and an increase of $60037 per patient per
year, respectively. For CHW interventions to manage
T2DM, the median change in total cost was an increase
of $1,454 per patient per year based on four stud-
ies.32,33,38,46,48 Most studies did not adequately report
www.ajpmonline.org
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the components to determine the completeness of the
estimates for total cost. Details for individual studies
that contributed to the estimates are in Appendix Table 3
(available online).
The study39,40 that performed an ROI analysis from

the health plan perspective of a large urban service pro-
vider found that the savings in healthcare cost compared
with the cost of intervention generated an ROI of 1.8.
Although the perspective is not societal, this study indi-
cated that the engagement of CHWs for CVD preven-
tion produced a favorable rate of ROI in the short term.
Table 3 provides study by study time horizon, patient

demographics, clinical outcomes, incremental cost,
incremental QALY, methods used to derive QALYs, and
cost per QALY gained. Individual study estimates are
followed by mean and median summaries across the
studies. Estimates that were computed by the reviewers
by converting SBP or HbA1c reductions to QALY gained
are identified as such, with the conversion formula pro-
vided. Mean patient age was just less than 60 years for
CVD and T2DM prevention and just more than 50 years
for T2DM management. Among patients in the CVD
prevention interventions, the percentage with T2DM
ranged from 13% to 53%. Mean reduction in SBP in the
CVD prevention interventions was −5.7 mmHg from a
baseline of about 142 mmHg, and the mean reduction in
HbA1c in the T2DM management interventions was
0.91 percentage points from a baseline of 8.6.
The median cost per QALY gained for interventions

engaging CHWs for CVD prevention was $17,670
(mean=$18,521), based on five estimates from four
studies,21,22,29,36,53 each of which were below the bench-
mark. One study21 was a TBC intervention that engaged
CHWs. The time horizon for the cost-effectiveness
assessments varied widely, from 6-month within-trial
assessments to lifetime models covering 480 months.
QALYs were estimated using EuroQol-5D (EQ-5D) or
modeled health states with utility scores drawn from
standard or literature-based scores. Of the two cost per
QALY estimates that were computed by the reviewers
for one study,21 the estimate based on Conversion (2)
may be more accurate given the similarity in baseline
SBP and HbA1c for this study population and the popu-
lation for which the conversion formula was drawn,
SBP=160 mmHg and HbA1c=7.2 to 8.3.
Two37,49 studies of CHW interventions to prevent

T2DM reported cost per QALY gained at $4,76749 and
$29,509,37 respectively, both less than the $50,000
benchmark. Neither of these studies had interventions in
addition to the CHW engagement. QALYs were esti-
mated based on EQ-5D and standard utility scores37 and
a Markov model for T2DM health states with assumed
utility weights.49



Table 3. Cost-effectiveness: Cost per QALY Gained

Study
Time,
months +TBC

Age,
mean,
years % Female % T2DM

Change, mean
(Baseline)

QALY
gained,
mean QALY method

Incremental
cost,
mean

Cost per
QALY
gainedA1c SBP

CHW for CVD
prevention

Allen 201421 240 Yes 54 71 NR −0.5 (8.9) −6.2 (139.7) 0.830 Conversion (1): −1
mmHg SBP=0.009
QALY per year14

$14,669 $17,670

Allen 201421 480 Yes 54 71 NR −0.5 (8.9) −6.2 (139.7) 0.576 Conversion (2): −1
mmHg=0.093

QALY per 40 years15

$2,291 $39,534

Barton 201222 6 No 53 59 13 NR (NR) NR (NR) 0.007 Health state: EQ-5D;
Utility scores: York

$140 $20,722

Dixon
201629,53

480 No 67 20 24 NR (NR) −2.7 (147.6) 0.026 Health state: EQ-5D;
Utility scores: UK

EuroQoL

$72 $2,719

Hollenback
201436

120 No 62 65 53 NR (NR) −7.68 (140.5) 0.160 Markov model for
blood pressure

medication; Utility
scores from literature

$1,916 $11,960a

Summary,
mean across
studies (except
as noted)

265 — 58 67 31 −0.5 (8.9) −5.7 (141.9) 0.320 — $3,818 $18,521
Median
$17,670

IQI ($7,340 to
$30,128)

CHW for T2DM prevention

Irvine 201137 7 No 59 46 0 NR (NR) NR (NR) 0.013 Health state: EQ-5D;
Utility scores: York

$379 $29,509

Smith 201049 36 No 55 75 0 NR (NR) NR (NR) 0.010 Markov model for
T2DM progression;
Assumed utility

weights for treated,
untreated,

complicated,
uncomplicated, no

disease

$48 $4,767

Summary,
mean across
studies

22 — 57 61 0 NR (NR) NR (NR) 0.012 — $214 $17,138
$29,509 and

$4,767

(continued on next page )
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Table 3. Cost-effectiveness: Cost per QALYAuthor: In Table 3, is it intentional that the row for Gilmer 200732,33 is mostly blank?X XGained (continued)

Study
Time,
months +TBC

Age,
mean,
years % Female % T2DM

Change, mean
(Baseline)

QALY
gained,
mean QALY method

Incremental
cost,
mean

Cost per
QALY
gainedA1c SBP

CHW for T2DM management

Bellary 200823 24 Yes 57 48 100 −0.18 (8.2) −0.4 (140.1) 0.015 EQ-5D; Utility scores:
No details provided

$661 $44,060

Brown 201224 240 No 50 13 100 −2.7 (9.9) NR (NR) 0.06 Archimedes model for
T2DM; Utility weights:

built-in

NR $36,673

Gilmer
200732,33

CORE-Diabetes model;
Utility weights: built-in

Uninsured 240 Yes 47 64 100 −1.3 (9.4) −3.1 (123.8) 0.562 — $3,935 $7,000

County
medical
services

240 Yes 51 59 100 −0.8 (8.6) −2.8 (128.9) 0.297 — $10,400 $35,000

Medi-Cal 240 Yes 52 68 100 −0.5 (8.2) −1.9 (126.7) 0.188 — $12,500 $67,000

Commercial
insured

240 Yes 55 49 100 −0.4 (7.8) 0 (122.6) 0.113 — $14,318 $127,000

Kane 201638 420 Yes 50 61 100 −0.9 (8.3) −3.8 (129) 0.342 Conversion: −1 pct pt
A1c=0.38 QALY per 35

years16

$5,973 $17,466

Prezio
201428,45

240 Yes 46 64 100 −0.94 (9.5) NR (126) 0.056 Archimedes model for
T2DM; Utility weights:

built-in

NR $371

Rothschild
201446

420 No 54 67 100 −0.69 (8.5) 0 (133.6) 0.262 Conversion: −1 pct pt
A1c=0.38 QALY per 35

years16

$25,376 $96,783

Ryabov 201447 480 No 55 80 100 −0.7 (7.6) +4.7 (132) 0.700 CDC Diabetes Cost-
effectiveness Model:
Utility weights: Built-in

$10,776 $15,395

Summary,
mean
across studies
(except as
noted)

278 — 52 57 100 −0.91 (8.6) −0.9 (129) 0.249 — $10,492 $44,675
Median
$35,837

IQI ($13,296
to $74,446)

aReasonably complete estimate.
A1c, hemoglobin A1c; CDC, Centers for Disease Control and Prevention; CORE,;CVD, cardiovascular disease; EQ-5D, EuroQol-5D; IQI, interquartile interval; NR, not reported; pct pt, percentage point;
QALY, quality-adjusted life year; SBP, systolic blood pressure; T2DM, type 2 diabetes mellitus; TBC, team-based care; York, Centre for Health Economics at the University of York.
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The median cost per QALY gained for CHW interven-
tions to manage T2DM was $35,837 (mean=$44,675), less
than the $50,000 benchmark, based on ten estimates from
seven studies.23,24,28,32,33,38,45−47 One study23 assessed cost
effectiveness within the trial horizon of 24 months, whereas
the others modeled out 240, 420, and 480 months. The
studies estimated QALY gained using established models
from T2DM research and one23 used EQ-5D. The
reviewers computed two estimates of cost per QALY from
two studies.38,46 Three of ten individual estimates of cost
per QALY were >$50,000, one from a study46 that had a
high intervention cost per patient and the remaining two
for subgroups within one study population32,33 that had
lower baseline HbA1c, smaller reductions in HbA1c, and
higher cost per patient. The cost per QALY gained was
<$50,000 benchmark for two24,47 of three studies24,46,47 of
CHW interventions to manage T2DM that did not have
TBC as an additional intervention.
In summary, the evidence indicates that interventions

engaging CHWs for prevention of CVD and interven-
tions engaging CHWs for management of T2DM are
cost effective, based on the conservative $50,000 bench-
mark for cost per QALY. Two studies evaluating inter-
ventions engaging CHWs for prevention of T2DM
reported estimates for cost per QALY that were both far
below the benchmark.
DISCUSSION

In the literature, CHW engagement and responsibilities
are typically categorized by models of care54 and core
roles.55 The studies in the economic evidence engaged
CHWs across many of the same models and core roles
(Appendix Table 4, available online), similar to the studies
included in the three systematic reviews of effectiveness.8
−10 The most common model provided health education
to patients, followed by CHWs engaged as members of
the care delivery team. The three economic reviews did
not provide enough evidence to determine the compara-
tive cost effectiveness across CHW models of care and
core roles.
The present reviews focused on CVD and T2DM so

that the estimated cost and benefit that result from the
interventions are well defined and meaningful to imple-
menters and funders. The conclusions reached in sepa-
rate systematic reviews for different diseases and risks
should be considered in the aggregate when assessing
the economic merits of CHW engagements that serve a
diverse patient population because CHWs can be trained
to perform the required roles.
Limitations
Some studies did not include important components
considered to be drivers of the magnitude of estimates
and others reported estimates without an adequate
description of the components that went into their esti-
mation (Appendix Tables 1−3, available online). Hence,
there is uncertainty about the reasonable capture of key
and important drivers of estimates for intervention cost,
healthcare cost, and cost per QALY gained.
Two estimates for cost per QALY in CVD prevention

and two in T2DM management were computed by
reviewers assuming a linear relationship from reductions
in SBP and HbA1c, respectively, to QALY gained. This
is obviously less than the ideal of direct evaluations of
change in QALY using questionnaires, such as EQ-5D,
and modeling of outcomes starting from trial data. How-
ever, and even if such resources were available for sys-
tematic reviews, it is quite rare for reviewers to have
access to patient-level data from each study.
Some studies for CVD prevention and T2DM man-

agement had interventions added to the core interven-
tion engaging the CHWs. In these cases, the reported
cost of implementation and any economic benefit cannot
be ascribed to the CHW engagement only. CHWs may
add the most to the care process when they are embed-
ded within care delivery teams, such as those organized
as TBC, but the evidence did not allow the reviewers to
draw such comparisons across the models of care.
Evidence Gaps
The lack of reasonable capture of important components
of the cost of intervention and change in healthcare cost
because of the intervention is a gap that needs to be
addressed in future studies. Evaluations of interventions
to prevent CVD and manage T2DM need also to mea-
sure and report appropriate physiologic outcomes, such
as reductions in blood pressure and HbA1c, so that sim-
ple conversions of these intermediate outcomes to long-
term QALY gained may be attempted, as done in the
present reviews. Further research should also determine
the comparative cost and economic benefit across the
different CHWmodels of care and core roles.
CONCLUSIONS

Interventions engaging CHWs are cost effective for CVD
prevention and T2DM management. For interventions
engaging CHWs for T2DM prevention, two studies
reported cost per QALY that were far below a conserva-
tive $50,000 benchmark for cost effectiveness. Also, the
evidence indicates the cost-effectiveness conclusions
hold whether the CHW engagement occurred within
care organized as TBC or otherwise. The evidence for
www.ajpmonline.org
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cost effectiveness came substantially from studies of
interventions that were implemented among low-SES
and minority populations, who are the most burdened
by CVD and T2DM in the U.S.
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