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Abstract

IMPORTANCE—Screening for breast, cervical, and colorectal cancers in the United States has
remained below the Healthy People 2020 goals, with evidence indicating that persistent screening
disparities still exist. The US Department of Health and Human Services has emphasized cross-
sectoral collaboration in aligning social determinants of health with public health and medical
services. Examining the economics of intervening through these novel methods in the realm of
cancer screening can inform program planners, health care providers, implementers, and policy
makers.

OBJECTIVE—To conduct a systematic review of economic evaluations of interventions
leveraging social determinants of health to improve screening for breast, cervical, and colorectal
cancer to guide implementation.

EVIDENCE REVIEW—A systematic literature search for economic evidence was performed in
MEDLINE, Embase, PsycINFO, Cochrane Library, Global Health, Scopus, Academic Search
Complete, Business Source Complete, EconLit, CINAHL (Cumulative Index to Nursing and
Allied Health Literature), ERIC (Education Resources Information Center), and Sociological
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Abstracts from January 1, 2004, to November 25, 2019. Included studies intervened on social
determinants of health to improve breast, cervical, and colorectal cancer screening in the United
States and reported intervention cost, incremental cost per additional person screened, and/or
incremental cost per quality-adjusted life-year (QALY). Risk of bias was assessed along with
qualitative assessment of quality to ensure complete reporting of economic measures, data sources,
and analytic methods. In addition, included studies with modeled outcomes had to define
structural elements and sources for input parameters, distinguish between programmatic and
literature-derived data, and assess uncertainty.

FINDINGS—Thirty unique articles with 94 706 real and 4.21 million simulated participants
satisfied our inclusion criteria and were included in the analysis. The median intervention cost per
participant was $123.87 (interquartile interval [1Q1], $24.44-$313.19; 34 estimates). The median
incremental cost per additional person screened was $250.37 (1QI, $44.67-$609.38; 17 estimates).
Studies that modeled final economic outcomes had a median incremental cost per person of
$122.96 (1QI, $46.96-$124.80; 5 estimates), a median incremental screening rate of 15% (1QI,
14%-20%; 5 estimates), and a median incremental QALY per person of 0.04 years (1Ql, 0.006—
0.06 year; 5 estimates). The median incremental cost per QALY gained of $3120.00 (1Ql,
$782.59-$33 600.00; 5 estimates) was lower than $50 000, an established, conservative threshold
of cost-effectiveness.

CONCLUSIONS AND RELEVANCE—Interventions focused on social determinants of health
to improve breast, cervical, and colorectal cancer screening appear to be cost-effective for
underserved, vulnerable populations in the United States. The increased screening rates were
associated with earlier diagnosis and treatment and in improved health outcomes with significant
gains in QALYs. These findings represent the latest economic evidence to guide implementation
of these interventions, which serve the dual purpose of enhancing health equity and economic
efficiency.

Introduction

Health disparities in the United States have contributed to approximately $93 billion in
excess medical care costs and $42 billion in productivity losses from related premature
deaths per year.! For breast, cervical, and colorectal cancers, persistent screening disparities
exist in the United States, especially for individuals who are uninsured or with no usual
source of care.? Use of screening tests in 2015 remained below the Healthy People 2020
targets by 9.6% for breast cancer, 10.0% for cervical cancer, and 8.1% for colorectal cancer.3
In 2016, to meet challenges of the evolving public health landscape, the US Department of
Health and Human Services developed the Public Health 3.0 model.# This model focused on
improving social determinants of health, the conditions in which individuals are born, grow,
live, work, and age,® through engagement across multiple sectors and community partners.
Other public health organizations continue to use Public Health 3.0 to inform their work,%-8
and the Department of Health and Human Services has maintained interest in social
determinants of health.?

Healthy People 2020, the US federal government’s health promotion and prevention agenda
for building a healthier nation,10 defines 5 key domains for social determinants: economic
stability, education, social and community context, health and health care, and neighborhood
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and built environment.1! The underlying areas associated with each of the domains for social
determinants of health are outlined in the Box.11:12 Although another review!3 has examined
multicomponent interventions focused on increasing community demand, community
access, and provider delivery of screening services, this is the first systematic review, to our
knowledge, to examine interventions based on the 5 key domains for social determinants of
health as defined by Healthy People 202011 in the realm of cancer screening. This review
identifies the costs of these interventions and whether they are cost-effective. By doing so,
we feature the latest economic evidence to inform decision makers and guide the
implementation of interventions promoting health equity by leveraging social determinants
of health to improve breast, cervical, and colorectal cancer screening in the United States.

We performed a systematic literature search from January 1, 2004, to November 25, 2019, to
identify economic evaluations using the following 12 databases: MEDLINE, Embase,
PsycINFO, Cochrane Library, Global Health, Scopus, Academic Search Complete, Business
Source Complete, EconLit, CINAHL (Cumulative Index to Nursing and Allied Health
Literature), ERIC (Education Resources Information Center), and Sociological Abstracts.
The search strategy for MEDLINE is provided in eTable 1 in the Supplement. This
systematic review focused on answering the following research questions:

1 What are the costs and incremental cost-effectiveness of interventions targeting
social determinants of health to improve cancer screening?

2. Avre any patterns observed in the intervention costs and incremental cost-
effectiveness of public health interventions aligning several domains of social
determinants of health to improve cancer screening?

3. Are interventions leveraging social determinants of health to improve cancer
screening cost-effective?

The Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA)
reporting guideline was used as a framework with flexibility of incorporating economic-
specific guidelines for study eligibility criteria, quality assessment, and analysis of results.14
All included articles were reviewed and reconciled by both authors to ensure satisfaction of
inclusion criteria as well as consistency in data abstraction and analysis. The following
inclusion criteria were used to screen articles:

1 Articles must be written in English.

2. Articles need to describe interventions aiming to improve breast, cervical, and/or
colorectal cancer screening.

3. Interventions must be conducted in the United States.

4, Interventions must focus on the key domains for social determinants of health as
defined by Healthy People 2020.
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5. Avrticles must report any of the following economic information: intervention
cost, incremental cost per additional person screened, or incremental cost per
quality-adjusted life-year (QALY) gained.

6. Articles using modeling must clearly articulate the structure of the model and
data sources used and evaluate uncertainty by performing a sensitivity analysis.

To satisfy inclusion criteria 5 and 6, qualitative assessment of quality was performed. This
assessment consisted of ensuring completeness of cost reporting, description of data sources,
and structural description of analysis. For studies with modeled outcomes, further
assessment ensured the following items were described: (1) the type of model constructed
(eg, decision-analytic model) and method of analysis (eg, individual participant simulation);
(2) the data used for the model (programmatic data vs data derived from literature sources);
(3) description of other elements associated with the simulation (transitional probabilities,
utility and cost of being in the health state, time per number of cycles spent in health state,
etc); and (4) assessment of uncertainty through sensitivity analysis. Studies satisfying all 4
of these categories were deemed good quality; those satisfying 3 categories were deemed
fair quality; and those satisfying 2 or fewer categories were deemed poor quality. The quality
assessment instrument is found in eTable 2 in the Supplement. Risk of bias (RoB) was
assessed using the Cochrane Risk-of-Bias Tool for Randomized Trials, version 2.0,1° for
randomized controlled trials (RCTSs); the Cochrane Risk of Bias in Nonrandomized Studies
of Interventions?8 for non-RCT studies; and the Prediction Model Risk of Bias Assessment
Tooll7 for modeled studies. The Robvis R package was used to visualize these assessments.
18 During abstraction, each article was categorized into 1 of the 5 domains for social
determinants (Box). Because most interventions leveraged multiple key domains, the total
numberof key domains intervened was also recorded.

All monetary values were adjusted for inflation to 2018 US dollars using the Consumer
Price Index.19 The starting year for inflation adjustment was assumed to be 1 year before
article publication unless specified in the article. At the time of analysis, only monthly
Consumer Price Index rates from January to October 2019 were available. Therefore, the
most recent available yearly annual Consumer Price Index from the US Bureau of Labor
Statistics from 2018 was used.1® Once all monetary values were inflation adjusted, medians
were calculated for the following economic measures: intervention cost, incremental cost per
additional person screened, and incremental cost per QALY gained; in cases of only 2
estimates, means were calculated. The intervention cost per participant included all
intervention-related costs (eg, personnel, materials, and delivery) without the cost of
screening. Along with calculating the overall intervention cost and incremental cost-
effectiveness, the evidence was additionally categorized by the type of cancer screening and
number of key domains to observe any trends. Economic evidence was represented as
medians because they are less sensitive to outliers than means. Medians were accompanied
by the interquartile interval (IQI), representing the 25th and 75th percentiles. For studies
reportinga final outcome of incremental cost per QALY, a median value was calculated and
compared with an established threshold. A median incremental cost per QALY of $50 000 or
less was determined to be cost-effective. Considering the use of cost-effectiveness thresholds
much higher in the field, ranging to $300 000 per QALY gained, the threshold used in this
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Results

review ($50 000/QALY) is indicative of an extremely conservative cost-effectiveness
determination.20

The economic literature search from January 1, 2004, to November 25, 2019, identified a
total of 48 576 articles (Figure). A total of 22 000 articles remained after duplicates were
removed. After screening using the inclusion criteria, a total of 30 unique articles with 94
706 real and 4.21 million simulated participants?1-50 were included. The age range for
participants varied depending on cancer type: the majority of breast cancer studies focused
on women aged 40 years and older,21-23 and 2 studies?8:32 focused on older populations
over 65 years; for cervical cancer,2%26:31.33.34 gty dies focused primarily on women over 18
years; for colorectal cancer,3>-49 most studies focused on both men and women aged 50
years and older, whereas 1 study®° focused exclusively on men aged 50 years and older.
Eight studies focused exclusively on Hispanic individuals,22:26.33:36,39.42.45.50 \yhereas some
studies focused exclusively on Vietnamese Americans,3! Korean Americans,3? and Chinese
Americans.34 Across 7 studies?2:27:36:39.42.44.50 reporting income level, approximately 56%
of study participants had a yearly income of less than $20 000. All studies reporting final
economic outcomes?1:22:26.31.50 focysed on vulnerable, underserved target populations, with
3 of 5 studies focused exclusively on Hispanic populations.22:26.:50

All included studies reported intervention costs, whereas 15
studies?5:28-30,32-36,38,40,41,43.47.49 renorted both intervention costs and incremental cost per
additional person screened. Five studies?1:22.26.31.50 reported intervention costs, incremental
QALYs, and incremental cost per QALY. Five studies?1-23:28.32 described interventions
aiming to improve breast cancer screening through mammography tests. Five
studies?>:26:31.33.34 described interventions aiming to improve cervical cancer screening
through Papanicolaou tests. Sixteen studies3>50 described interventions aiming to improve
colorectal cancer screening through the fecal occult blood test, fecal immunochemical test,
and colonoscopy. Two studies?’-30 described interventions for both breast and cervical
cancer screening. Two studies242° described interventions for both breast and colorectal
cancer screening.

All these studies intervened on multiple key domains for social determinants (Table 1).
Although 4 of the 5 domains were covered by the included studies, no studies focused on the
education domain, which indicates a potential research gap. Thirteen
studies?1:25.27,29,31,32,37,42-4547,49 ha( interventions that covered 2 domains for social
determinants, and 16 studies22-24.26,28-30,33-36,38-41.46 haq interventions covering 3 domains
for social determinants. Two studies*8:50 covered 4 domains for social determinants. One
study?® had both interventions for breast cancer screening that covered 2 domains and
interventions for colorectal cancer screening that covered 3 domains by having a mailed
fecal immunochemical test kit to reduce transportation burden in participants. For
neighborhood and physical environment, 8 studies?:2324.28,30,33,34.50 gescribed
interventions providing transportation assistance to attend screening appointments, whereas
15 studies?6:29.36-4143-49 redyced transportation burden by mailing home screening kits. For
economic stability, interventions reduced out-of-pocket costs for
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screening?2:24.28,29,35,.36,48,50 v providing vouchers or free screening services, whereas 1
study32 had an intervention that provided a cash incentive to participants for completing
screening. For the health and health care domain, most of the included studies focused on
health literacy22:2325-28,30-36,38-43,46-48,50 through the distribution of educational materials
in different forms. For community and social context support systems, 1 study33 hadan
intervention providing childcare assistance, whereas other studies had patient navigators
who provided appointment scheduling assistance,21:22:24,27.29,30,34,36,41,42,4548,50 g jtreach

and counseling support,21:22.26.29,30,35-40,42,44-46,48-50 g |anguage translation services.
21,23-25,30,31,34,35

Included studies were conducted in the following US geographic regions: the Southwest,
22,23,25,26,36,39,42.48,50 Miclwest 27-32.37.44.46 Northwest, 25:3133,34,3840,45,49 5o theast 24
Northeast,2429:30,35.40.41,47 and West.28:43 Two studies had interventions conducted in
multiple regions.2425 One study covered a national program.2! Twenty included studies
were RCTs,25:27-34,37,38,40-4749 3 \yere observational studies?3:3648 and 8 studies modeled
outcomes.21:22:24,26,31,35,39,50 One study conducted an RCT and modeled long-term
outcomes using data from the trial and the literature.3!

RoB Assessment

The Cochrane Risk-of-Bias Tool for Randomized Trials, version 2.0, assessment indicated
that 16 studies (80% of RCTs) had an overall low RoB25:29.31-34,37,38,40,41,43-4749. 4 sty dies
were classified as having some concerns?:28:30.42: and no studies had a high RoB (eFigures
1 and 2 in the Supplement). Seventeen studies (85% of RCTs)25:29.31-34,37,38,40-47,49 haq
low RoB from the randomization process; 3 studies?”:28:30 had some concerns. Nineteen
studies (95% of RCTs)25:27-29,31-34,37,38,40-47,49 haq |ow RoB owingto deviations from
intended interventions; 1 study3? had some concerns. Nineteen studies (95% of
RCTs)25:27-34,37,38,40,41,43-47.49 had Jow RoB owing to missing outcome data; 1 study had
some concerns.*2 All RCTs had low RoB for outcome measurement and selection of the
reported result. The Cochrane Risk of Bias in Nonrandomized Studies of Interventions tool
indicated an overall moderate RoB for 3 non-RCT studies (eFigures 3 and 4 in the
Supplement).23:36:48 The Prediction Model Risk of Bias Assessment Tool indicated that 6 of
8 studies with modeled outcomes had overall low RoB and low concern for applicability
(eFigures 5 and 6 in the Supplement).21:22:26.31.3550 Tyyo modeled studies?439 were deemed
to have unclear RoB and unclear concern for applicability for predictors and outcomes. All 5
modeled studies reporting incremental cost per QALY used for the cost-effectiveness
determination21.22.26.31.50 ere deemed to have low risk of bias and low concern for
applicability.

Intervention Costs

The median intervention cost for all interventions focusing on social determinants of health
was $123.87 (IQI, $24.44-$313.19; 34 estimates) (Table 2).21-50 For interventions aiming to
improve breast cancer screening, the median intervention cost per participant was $160.10
(1Q1, $118.98-$370.84; 9 estimates).21-24.27-30.32 For interventions aiming to improve
cervical cancer screening, the median intervention cost was $160.10 (IQI, $105.02-$249.83;
7 estimates).25-27:30.31,33.34 For jnterventions aiming to improve colorectal cancer screening,
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Incremental

Incremental

the median intervention cost was $46.39 (1QI, $8.77-$268.01; 18 estimates).24:29.35-50 The
median costs for interventions covering key domains for social determinants was $33.72
(1QI, $5.50-$151.56; 14 estimates)?1:25:27,29,31,32,37,42-45,47.49 for 2 domains and $211.08
(1QI, $90.04-$370.84; 18 estimates)?22-24.26,28-30,33-36,38-41,46 for 3 domains. The mean cost
for interventions covering 4 domains was $275.39.48:50

Cost per Additional Person Screened

The median incremental cost per additional person screened for all interventions focused on
social determinants of health was $250.37 (1QI, $44.67-$609.38; 17 estimates) (Table 2).
25,28-30,32-36,38,40,41,43,47.49 The median incremental costs per additional person screened
were $279.17 (1QI, $189.13-$527.89; 4 estimates) for breast cancer,28-30:32 $314.65 (1QI,
$188.91-$552.94; 4 estimates) for cervical cancer,2%:30.33.34 and $110.09 (1QI, $44.67-
$609.38; 9 estimates) for colorectal cancer.29:35.36,38.40.41,434749 The median incremental
costs per additional person screened for interventions covering key domains for social
determinants were $77.82 (IQI, $24.13-$833.76; 6 estimates)2°:29:32.43.4749 for 2 domains
and $307.96 (IQI, $178.46-$497.82; 11 estimates)28-30.33-36,38.4041 for 3 domains.

Cost per QALY

For studies modelingfinal economic outcomes, the median incremental cost per person was
$122.96 (IQI, $46.96-$124.80; 5 estimates), the median incremental screening rate was 15%
(1Q1, 14%-20%; 5 estimates), and the median incremental QALY per person was 0.04 years
(1Ql, 0.006-0.06; 5 estimates).21:22:26:31.50 The median incremental cost per QALY gained
was $3120.00 (1QI, $782.59-$33 600.00; 5 estimates) (Table 2).21:22:26.31.50 Tyyg studies
reported incremental cost per QALY gained for interventions aimingto increase breast
cancer screening, with a mean of $18 360.00 ($3120.00 and $33 6 00.00; 2 estimates).21:22
Two studies reported incremental cost per QALY gained for interventions aiming to increase
cervical cancer screening, with a mean of $17 957.00 ($782.59 and $35131.66; 2 estimates).
26,31 One study reported incremental cost per QALY of -$3993.55 for interventions aiming
to increase colorectal cancer screening.% The mean incremental cost per QALY was $34
365.68 (IQI, $33 600.00 and $35 131.36; 2 estimates) for interventions covering 2 key
domains for social determinants of health.21:31 The mean incremental cost per QALY was
$1951.30 ($782.59 and $3120.00; 2 estimates) for interventions covering 3 key domains for
social determinants of health.22:26

Cost-effectiveness Determination

The median incremental cost per QALY of $3120.00 (1QI, $782.59-$33 600.00; 5 estimates)
(Table 2)21.22,26.31,50 yas [ower than the well-established, conservative threshold for cost-
effectiveness of $50 000.00/QALY gained. In addition, the reported individual estimates (-
$3993.55,%0 $782.59,26 $3120.00,22 $33 600.00,2! and $35 131.6631) were all lower than
$50 000.00/QALY gained (Table 3).20
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Discussion

Summary of the Findings

This systematic review is the first, to our knowledge, to examine economic evaluations of
interventions targeting social determinants of health in the realm of improving cancer
screening. The findings indicate that leveraging social determinants of health to improve
screening for breast, cervical, and colorectal cancer is cost-effective for underserved,
vulnerable populations in the United States. These interventions had a median intervention
cost of $123.87, a median incremental cost per additional person screened of $250.37, and a
median incremental cost per QALY of $3120.00. The median intervention cost per
participant and incremental cost per additional person screened were higher for 3 domains
compared with 2; however, the mean incremental cost per QALY was much lower. In
addition, these values were lower for colorectal cancer when compared with breast and
cervical cancer. The lone incremental cost per QALY estimate for colorectal cancer was
negative, demonstrating net cost savings. All 5 estimates reporting incremental cost per
QALY?21.22.26,31,50 \nere below the well-established conservative threshold of $50 000.00/
QALY.20 Many researchers in the field are also using larger thresholds of 2 to 3 times the
per-capita annual income, which are well above $100 000.00.2° Considering the median
incremental cost per QALY was $3120.00 and the highest estimated incremental cost per
QALY value was $35 131.66, the conservative nature of the cost-effectiveness findings are
further strengthened.

Comparability and Generalizability

The 5 studies reporting incremental cost per QALY?21:22:26.31.50 modeled long-term health
and economic outcomes from a societal perspective. These studies focused on underserved,
vulnerable target populations and were deemed to be good-quality modeled studies with
complete reporting of information, low RoB, and low concern for applicability (Table 3).
The studies had similar analytic methods, distinguished between data source for input
parameters (programmati vs literature-derived data), and assessed uncertainty through
sensitivity analyses. The comparator groups all consisted of the status quo of not receiving
an intervention from an economic basis. The generalizability of findings can often be limited
by a small body of evidence, lack of high-quality studies, and wide variation in costs and
effects across geographical boundaries.>1 However, in this review, the studies reporting
incremental cost per QALY were of good quality and broadly comparable, demonstrating the
robustness of cost-effectiveness findings across cancer types, location, and intervention
context. In addition, intricacies in the data source for these modeled studies might affect
generalizability. One of the 5 modeled studies used data from an RCT,3! which usually
applies stricter inclusion criteria, leading to narrower predictor distributions.>2 Compared
with the other 4 modeled studies that had wider distribution in data for characteristics,
predictors, and outcomes,21:22:26.50 the modeled study using RCT data,3! although highly
applicable to a specific context, could potentially have a lower degree of generalizability.>2

Implementation Considerations

Translating evidence of intervening on social determinants of health into practice can require
multiple levels of collaboration and partnership across social and health systems. When
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addressing the complexities associated with health inequalities observed for cancer
screening in the United States, it can be especially beneficial to adopt a comprehensive
approach that leverages social determinants of health as demonstrated by studies reporting
final economic outcomes.21:22:26.31.50 |ntervening on these determinants requires recognition
of the dynamic, multifactorial interactions at play along with associated synergisms and
antagonisms.®3 To effectively address these relationships, a multilevel partnership model can
be used during intervention planning and implementation to bring together academic
researchers, public health entities, community-level stakeholders, health systems, and policy
makers to help ensure effectiveness, scale, and sustainability of these interventions.>3

Program planners and implementers can cover multiple social determinants of health in a
cost-effective manner through the use of cross-cutting workforce components, such as
patient navigators. As seen in most of the included studies,21-27:29-31,33-42,44-46,48-50
patient navigators intervened on the social and community context by providing support to
vulnerable populations in overcoming the anxiety and barriers faced when navigating
through the complexities of the health care system. One way to strengthen these
interventions is through the use of behavioral economics principles, which 2 final outcome
studies adopted.22:26 Behavioral economics consider the implications of individuals not
making rational decisions by combining the economics of incentives with psychology.>
Factors that can strengthen patient navigation include understanding and invoking social
norms, estimating risk, personalizing information, and providing incentives.>> Recognizing
these aspects and integrating them into interventions is an investment that can result in
improved screening and cost-effectiveness.22:26 By understanding decision-making drivers
such as habits, biases, and actions of individuals in the target population, program planners
can design interventions that leverage behavioral economics insights to strengthen and
complement patient navigation services to further encourage screening.

For hard-to-reach populations, navigators providing outreach counseling and home visits
could help bring these individuals into the health care system as seen in the studies reporting
final economic outcomes.21:22:26.31.50 Once these individuals are navigated into the health
care system, health care providers can further assess barriers to screening services and link
them to hospital- and/or community-based programs to potentially relieve barriers. This
requires collaborative partnerships across health systems. The American College of
Physicians supports collaborative models that encourage a team-based approach to treating
vulnerable populations along with integration of social determinants of health in all levels of
medical education and training to ensure provider awareness, recognition, and action with
at-risk populations.®® Providers play a key role as stewards of medical care by cultivating
effective communication across teams and sectors to promote preventive care uptake.>®
These efforts can be reinforced by having patient navigators guide clients from entry into the
health care system to postscreening follow-up with the provider to prevent attrition. It takes
a great deal of effort to get hard-to-reach populations to enter the health care system,%” and
investing in navigation services throughout the continuum of preventive care has been shown
to improve successful screening uptake, diagnosis, and follow-up, resulting in earlier
diagnoses and treatment and eventually contributing to gains in QALY,21:22,26,31,50
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Limitations

Most of the interventions captured in this review covered several different domains for social
determinants of health without providing a breakdown of costs per specific intervention
activity. This limitation presents challenges in identifying cost drivers and performing
comparative analysis of cost and cost-effectiveness of individual key domains and
underlying areas. However, it is useful for decision makers to see the distribution of domains
covered by the included studies as well as the overall intervention costs and incremental
cost-effectiveness. Table 1 shows the variety of interventions successfully implemented in
the field and highlights an evidence gap for the education domain, which may limit informed
decision-making for long-term policies in this area including early-life interventions.

Only 5 studies in this review?1:22:26.31.50 measured incremental cost per QALY, representing
morbidity and mortality information for cost-effectiveness determinations. Most of the
studies reported incremental cost per additional person screened. These intermediate values
cannot be used to make overall cost-effectiveness determinations, because no established
threshold exists for these values. Researchers could supplement the intervention program
data with utility values and other literature-derived input parameters to simulate the long-
term effects of the interventions through decision-analytic modeling. This procedure would
result in the measurement of incremental QALY gains from the intervention, leading to
calculation of incremental cost per QALY that can be compared with an existing threshold
for cost-effectiveness. For the 5 studies reporting incremental cost per QALY,21:22:26,31,50
most targeted their respective interventions for underserved populations, with several
focusing specifically on low-income, uninsured Hispanic populations. These populations are
vulnerable and may require multiple levels of support to effectively navigate through the
complex health care system. The results of this review are not representative of the national
population but show significant gains for vulnerable, underserved populations when social
support is provided through these interventions.

Because this systematic review focused on economic evaluations, it was not appropriate to
use traditional meta-analysis technigues to combine results from different study designs and
analytic methods.®! Nonetheless, through descriptive statistical measures, this review
provides decision makers with the intricate sources of variation across studies successfully
implementing interventions in US communities. Future research examining the application
of these interventions to other population groups as well potentially targeting the educational
attainment domain can fill evidence gaps.

Conclusions

In this systematic review, interventions focused around social determinants of health to
improve breast, cervical, and colorectal cancer screening appear to be cost-effective in
underserved, vulnerable populations in the United States. The findings can inform and guide
program planners, providers, implementers, and policy makers with design and
implementation of these interventions in similar target populations while ensuring resources
are efficiently allocated to maximize gains in QALYSs.

JAMA Oncol. Author manuscript; available in PMC 2021 September 01.
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Box.

The Social Determinants of Health Categorized Into 5 Key Domains With a List of
Underlying Areas Within Each Domain1.12

Neighborhood and built environment.
Transportation

Housing quality

Safety (crime and violence)
Walkability

Environmental conditions
Zip code/geography

Parks and playgrounds
Access to healthy foods to support healthy eating
Economic stability.
Employment

Income

Expenses

Debt

Medical bills

Support

Poverty

Food insecurity

Housing instability
Education.

Language

Literacy

Early childhood education
Vocational training

High school graduation
Higher education

Health and health care.
Health coverage

Access to primary care
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Provider availability

Provider linguistic and cultural competency
Health literacy

Quality of care

Social and community context.
Social integration

Social cohesion

Support systems

Civic participation

Community engagement
Discrimination

Incarceration

Stress
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Key Points
Question

What are the costs of interventions leveraging social determinants of health to improve
breast, cervical, and colorectal cancer screening, and are they cost-effective?

Findings

In this systematic review of 30 unique economic evaluations, the median intervention
cost per participant was $123.87, the median incremental cost per additional person
screened was $250.37, and the median incremental cost per quality-adjusted life-year
gained was $3120.00, which was considerably lower than an established conservative
threshold for cost-effectiveness.

Meaning

This study found that interventions focused on social determinants of health to improve
breast, cervical, and colorectal cancer screening appear to be cost-effective for
underserved, vulnerable populations in the United States.
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48576 Records identified through database
searching

v
22000 After duplicates removed ‘

v
3145 Relevant to topic ‘

)‘

67 Full-text articles assessed for eligibility ‘

23

14

30 Included for economic analysis

Page 18

3078 Excluded

37 Excluded

Intervention not focused on social
determinants of health

Did not report relevant economic
information

Y vy

10 Reporting only intervention cost ‘ 15 Reporting intervention cost and
incremental cost per additional
person screened

Figure.
Flowchart of the Literature Search and Exclusion of Studies

QALY indicates quality-adjusted life-year.
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