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Methodologies to Advance 

Health Equity

IntroductIon 

 Implementation research “is the 
scientific study of the use of strate-
gies to adopt and integrate evidence-
based health interventions into clini-
cal and community settings in order 
to improve patient outcomes and 
benefit population health.”1 More 
broadly, implementation science fo-
cuses on how to apply research ad-
vances in real-world service systems.2 
Too often, however, evidence-based 
interventions (EBIs) are applied in-
equitably across various settings and 
populations, skewing application of 

best available practices toward com-
munities and organizations with 
high capacity and resources. When 
this occurs, it can further exacerbate 
health disparities based on race/eth-
nicity, gender, sexual orientation, 
socioeconomic status, and other fac-
tors.3 This scientific inequity4 begins 
with the underrepresentation of his-
torically disadvantaged populations 
in clinical/preventive research5 and 
persists into wide-scale implemen-
tation of EBIs across settings and 
systems, where innovations can be 
slow in reaching or responding to 
the needs of populations who expe-
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Implementation science has great potential 
to improve the health of communities and 
individuals who are not achieving health 
equity. However, implementation science 
can exacerbate health disparities if its use is 
biased toward entities that already have the 
highest capacities for delivering evidence-
based interventions. In this article, we ex-
amine several methodologic approaches for 
conducting implementation research to ad-
vance equity both in our understanding of 
what historically disadvantaged populations 
would need—what we call scientific equi-
ty—and how this knowledge can be applied 
to produce health equity. We focus on rapid 
ways to gain knowledge on how to engage, 
design research, act, share, and sustain 
successes in partnership with communities. 
We begin by describing a principle-driven 
partnership process between community 
members and implementation researchers 
to overcome disparities. We then review 
three innovative implementation method 
paradigms to improve scientific and health 
equity and provide examples of each. The 
first paradigm involves making efficient use 
of existing data by applying epidemiologic 
and simulation modeling to understand 
what drives disparities and how they can be 
overcome. The second paradigm involves 
designing new research studies that include, 
but do not focus exclusively on, popula-
tions experiencing disparities in health 
domains such as cardiovascular disease and 
co-occurring mental health conditions. The 
third paradigm involves implementation 
research that focuses exclusively on popula-
tions who have experienced high levels of 
disparities. To date, our scientific enterprise 
has invested disproportionately in research 
that fails to eliminate health disparities. The 
implementation research methods discussed 
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rience avoidable health disparities. 
 Our methodologic perspective 
focuses on rapid ways to gain knowl-
edge on how to design and conduct 
research and share, adapt, and sus-
tain implementation and health care 
successes in partnership with com-
munities in order to diminish health 
inequities. In this article, we examine 
methodologic approaches to advance 
our understanding of both scientific 
equity in terms of what historically 
disadvantaged populations would 

ples of each paradigm are presented 
from diverse fields of medicine and 
behavioral health with document-
ed scientific and health inequities. 

HealtH equIty and 
HealtH dIsparItIes: 
conceptual and 
MetHodologIcal 
consIderatIons

 Health equity and health dis-
parities emerged in the academic 
literature around the same time in 
the early 1990s.6,7 While the two 
concepts are intertwined, health eq-
uity has roots in social justice and 
human rights, defined as “the state 
in which everyone has the opportu-
nity to attain full health potential 
and no one is disadvantaged from 
achieving this potential because 
of social position or any other so-
cially defined circumstance.”7,8 It 
can be seen as assurance of the 
conditions for optimal health for 
all people9 and represents a striv-
ing for the best possible standard 
of health.6,10 Health disparities are 
typically the metrics by which two 
different groups are compared. 
There are challenges to the use of 
health disparities as a metric that 
drives inquiry and any subsequent 
policy, rather than a focus on health 
equity where the goal is for all to 
achieve a certain level of health. 
While it is beyond the scope of this 
article to discuss the limitations of 
a health disparities perspective, we 
focus on health equity as a frame-
work that allows for resilience and 
health promotion as guiding prin-
ciples for implementation science.

BuIldIng partnersHIps 
for HealtH equIty

 Partnership building is a cru-
cial strategy for implementation re-
search.11-13 By building partnerships 
between key community and health 
system stakeholders, researchers can 
establish equal voices with legiti-
mate power and oversight concern-
ing the conduct of implementation 
research.13 Partnerships are essential 
to addressing social justice issues 
that result from intentional and un-
intentional discriminatory policies 
and social structures that create and 
perpetuate health inequities. Com-
munity-based participatory research 
(CBPR) and community-partnered 
participatory research (CPPR) are 
two well-known approaches devoted 
to the development of processes for 
engagement and continued participa-
tion of communities in research.14-16 
Through these approaches, commu-
nity engagement exists along a spec-
trum from community-as-advisors to 
full shared decision-making. Arriving 
at a shared research agenda in part-
nership with communities requires 
the development of a shared partner-
ship culture, which will depend on 
the level of trust, the perceived bene-
fit from the research, and researchers’ 
ongoing engagement and commit-
ment to the community’s priorities.17 

IMpleMentatIon 
researcH MetHods for 
addressIng HealtH 
InequItIes

 We present and then illustrate 
three methodologic paradigms for 

Too often, however, 
evidence-based 

interventions are applied 
inequitably across various 
settings and populations, 
skewing application of 
best available practices 

toward communities and 
organizations with high 
capacity and resources.

need, and how this knowledge can be 
applied to produce health equity. We 
begin with consideration of the term 
health equity and health disparities; 
we then discuss principles for the for-
mation of partnerships between im-
plementation researchers and com-
munity entities; and, finally, present 
three complementary methodologic 
paradigms that can inform research 
to reduce health disparities. Exam-
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conducting implementation research 
to address health inequity. We use 
the term “methodologies” broadly 
to encompass trial designs, measure-
ment metrics, and implementation 
strategies. The three paradigms dif-
fer in their objectives, as well as the 
amount of new data required, and 
consequently in the expense and re-
sources needed to carry out such 
studies. While these paradigms are 
distinct, they are complementary in 
that each can be used to inform and 
advance the others. Notably, exam-
ples of these paradigms exist in the 
literature; our goal is to better apply 
them as the science dictates and to 
increase their use to further equity. 

Paradigm 1: Using Existing 
Data
 The first paradigm is the simplest: 
make efficient use of existing data by 
applying epidemiologic and simula-
tion modeling to understand what 
drives disparities and how they can 
be overcome. This analytic approach 
relies on already existing data from ei-
ther administrative records or formal 
research studies, or both, that eluci-
date: 1) the extent of population-level 
disparities; 2) mechanisms that can 
explain them; and 3) the likely impact 
of specific implementation strategies 
on reducing disparities. The first two 
steps have long been examined using 
descriptive and analytic epidemiolog-
ic methods (eg, regression analysis) 
that can quantify the extent of dispar-
ities in the prevalence or incidence of 
a disorder for a minority population 
against a standard. When rates are 
clustered over a region (eg, counties) 
and/or longitudinally (eg, histories of 
acute myocardial infarctions), mixed 

effects models can account for such 
clustering across place or time.18-20 
The second step can be examined by 
conducting regression models with 
hypothesized mediator and modera-
tor variables21,22 and the interaction 
between moderators and baseline 
variables.23 However, the third step 
involving implementation strate-
gies typically requires more complex 
systems-level modeling.24 In this step, 
the use of specific EBIs can be mea-
sured through a variety of scenarios, 
allowing development and simulation 
of implementation strategies to opti-
mize desired clinical outcomes and 
ensure that the chosen intervention, 
as well as the delivery of the inter-
vention, results in reduction, rather 
than worsening, of health disparities. 
 One systems-science modeling 
approach is agent-based modeling 
(ABM), which we can use to model 
the impact of implementation strat-
egies. ABM is a method of building 
computational models that simulate 
complex systems25,26 by describing the 
entities (called ‘agents’) of a system 
and the behavioral rules that guide 
their interactions.27 These agents, 
which can be any element of a sys-
tem, interact with each other and the 
environment to produce emergent, 
system-level outcomes.28-31 In princi-
ple, these models can account for in-
dividual-level attitudes and health be-
haviors, as well as social determinants 
of health and of equity, including 
stigma, sexism, and individual and 
structural racism.32,33 The increased 
amount of data collected across the 
health care system presents new op-
portunities to better understand what 
drives disparities and how they can be 
overcome, but also to understand how 

various implementation strategies af-
fect the dynamics that result in dis-
parities at the individual and system 
levels. For example, we have applied 
ABM to the sexual activity of men-
who-have-sex-with-men (MSM) in 
Chicago in order to support the Chi-
cago Department of Public (CDPH) 
in their current efforts to eliminate 
HIV transmission. The specific ques-
tion facing CDPH is whether it is 
more effective to focus efforts on 
improving viral suppression, improv-
ing PrEP (pre-exposure prophylaxis) 
uptake, or some combination of the 
two. The effectiveness of these inter-
ventions is relatively well understood; 
however, the optimal combination 
for achieving maximum impact on 
the system and achieving health 
equity remains an open question.
 To explore these questions, we 
built an ABM simulating the full 
population of MSM in Chicago. 
Three data sources were combined 
to calibrate the model by creating a 
population of agents that reflects the 
demographics of the MSM popula-
tion, and to simulate the sexual be-
havior of the population. This model 
was then used to infer the impact of 
various combinations of interven-
tions. In particular, we explored in-
equity in the predicted effects on the 
African American and Latino MSM 
populations, and we analyzed the 
input parameter space to determine 
which combinations of EBIs were 
most effective in reducing HIV inci-
dence in these populations.34,35 As the 
ABM is a mechanistic model, we were 
consequently able to identify the im-
plementation drivers that should be 
leveraged to most effectively achieve 
this predicted impact in practice. 
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Paradigm 2: Including 
Populations with Health 
Inequities in New 
Implementation Research
 The second methods paradigm in-
volves designing new implementation 
research studies that include, but do 
not focus exclusively on, populations 
with a history of health disparities, 
such as multi-lingual, racial/ethnic 
minority, and low-income communi-
ties, ideally in a prospective manner 
and in a proportion that is repre-
sentative of the degree of the health 
disparity. This includes both multi-
cultural and minority communities. 
 To date, the majority of research 
includes a smaller number of racial/
ethnic, gender, and sexual minorities 
experiencing historical health dis-
parities despite higher rates of disease 
burden compared with advantaged 
populations. According to the latest 
NIH report, the proportion of ra-
cial and ethnic minorities enrolled in 
domestic clinical trial research stud-
ies is substantially less than that in 
the general population, especially for 
Hispanics (29% less than the popula-
tion percentage) and Native Ameri-
cans (77% less), but also for African 
Americans (10% less).36 Implementa-
tion research is not immune to this 
problem. Consequent to these lower 
numbers of minorities in research, 
implementation inferences based on a 
smaller underrepresented population 
(eg, transwomen) or linguistic group 
would be less precise than those per-
taining to the majority population. 
Single research studies that do little 
to recruit minorities or recruit blindly 
by not asking questions such as sexual 
orientation or linguistic background 
often contribute little to health equity. 

 Implementation research com-
monly results in heterogeneous popu-
lations within a study sample due to 
the testing of implementation strat-
egies on higher-level units, such as 
health department jurisdictions and 
state and national policies. Unlike tri-
als that target individual-level change 
and can recruit a defined population, 
the reality of testing implementa-
tion strategies is that they are likely 
to be administered to a more hetero-
geneous population. Thus, imple-
mentation researchers would ideally 
design studies with units that contain 
a large proportion of the target dis-
advantaged populations. Even if this 
is not the case, this paradigm pro-
vides a way of generating informa-
tion that increases scientific equity. In 
the following examples, we illustrate 
implementation research that targets 
a high proportion of disadvantaged 
populations, though not exclusively. 
 
The Collaborative Care Model
 Designed for patients with de-
pression in primary care clinics in 
the Northwestern Medicine system, 
researchers on our team (JDS, IBZ, 
CHB) are conducting a random-
ized rollout implementation trial. 
Socio-economically disadvantaged, 
racial/ethnic minority adults are at 
increased risk for psychiatric condi-
tions, such as stress, depression, and 
anxiety, which are closely linked to 
chronic health conditions such as 
obesity, diabetes and cardiovascu-
lar disease; all of which are more 
prevalent among Black and Hispanic 
adults.37 However, Black and His-
panic adults are 40%-60% less likely 
than Whites to receive mental health 
treatment38,39 and less likely to receive 

adequate treatment38,39 or treatments 
that are consistent with their prefer-
ences.40 Antidepressant medication 
is the cornerstone of the Collabora-
tive Care Model, which is highly ef-
ficacious,41 but Black and Hispanic 
adults are less likely than Whites to 
find antidepressants acceptable, less 
likely to be adherent and more likely 
to hold negative beliefs about them.40 
Thus, there is a need to consider the 
role of alternative EBIs that might be 
more palatable than antidepressants 
for Blacks and Hispanics.42-44 Al-
though the Northwestern Medicine 
system serves predominantly White 
patients, we focus on the experience 
of participants from disadvantaged 
backgrounds to inform a subsequent 
implementation trial of this model 
in practices serving majority Black 
and Hispanic patients by examining 
heterogeneity in effects, engagement, 
adherence, and program satisfaction. 

Implementation Research in Co-
Occurring Cardiovascular Disease 
and Mental Health
 Health care in the United States 
has witnessed a significant push to-
ward models of care in which inter-
disciplinary services are coordinated, 
comprehensive, and delivered in one 
setting.45 Integrating mental and be-
havioral health care into safety-net 
primary care settings could facilitate 
greater access to care for those who 
are unable to access, or prefer not to 
use, specialty behavioral health care, 
while reducing the systemic and psy-
chological barriers that contribute to 
treatment disparities among under-
served individuals. One such study 
by members of our investigative team 
(JDS, CG) is an effectiveness-imple-
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mentation hybrid trial testing a fam-
ily-based behavioral intervention for 
the prevention of obesity in pediatric 
primary care. This trial, including a 
majority of Hispanic families, was de-
signed to test two strategies for imple-
mentation in primary care: integrated/
co-located care and referral to exter-
nal service providers.46 This trial aims 
to identify implementation strategy 
differences in engagement, effective-
ness, acceptability, costs, and other 
salient outcomes that would impact 
the population benefit of the program 
for families experiencing disparities 
and perhaps even widen the disparity 
compared with White participants. 
In this example, designing a trial to 
test various strategies to implement 
integrated care models for behavioral 
health services in primary care holds 
promise for achieving health equity.

Technology to Adapt a Behavioral 
Intervention to Populations 
Experiencing Health Disparities 
 Interventions delivered via In-
ternet, text messaging, and mobile 
phone apps (ie, eHealth, mHealth) 
have the potential for rapid and effi-
cient scale up with widespread reach 
into diverse populations, in particular 
touching minority groups who might 
not seek treatment through tradi-
tional health care service systems. 
Guy2Guy (G2G) is a technology-
delivered peer-based text messaging 
intervention that can be tailored to 
diverse groups based on shared lin-
guistic features. It is used to engage 
and deliver HIV prevention content 
to adolescent MSM aged 14 to 18 
years.47 In a randomized trial, G2G 
was shown to improve HIV testing 
but not reduce condomless sex acts 

in adolescent MSM—demonstrating 
the potential of the intervention.47 
 Subsequent analysis of text mes-
sages in the peer-to-peer platform 
showed that the linguistic style of 
texters could predict engagement,48 
demonstrating the feasibility of mon-
itoring engagement and optimizing 
peer matching based on language. 
Tailoring the intervention based on 
the linguistic profile of each partici-
pant may prove important to improv-
ing engagement and outcomes of 
technology-based EBIs for popula-
tions experiencing disparities. For 
instance, Hispanics are experienc-
ing an increased HIV incidence,49,50 
which requires researchers to deliver 
adequate interventions in a linguisti-
cally and culturally suitable manner.51 
Rather than creating entire interven-
tions for specific populations, this 
individual tailoring approach can 
be an alternative to address the het-
erogeneity of the target population. 

Paradigm 3: Implementation 
Research Focused Exclusively 
on Populations Experiencing 
Inequities 
 The third methodologic paradigm 
involves conducting implementation 
research that brings EBIs to popula-
tions that have experienced high lev-
els of disparities. There is no substi-
tute for this type of study when the 
context of living in a community of 
low opportunity plays a major role 
in awareness, availability, or access 
to care. Stratification of opportuni-
ties is the norm in many US cities; 
50% of African American children 
in Chicago are living in such neigh-
borhoods compared with only 2% 
of those who are White.52 Similarly, 

stratification of risk factors by neigh-
borhood has been documented; in 
one study, 39% of the sexual partners 
of young Black MSM lived in neigh-
borhoods of high HIV prevalence, 
whereas that was the case for only 
5% of the partners of young White 
MSM.53 By not accounting for such 
social determinants, an implementa-
tion strategy that functions well in a 
neighborhood with high opportunity 
may have no or even detrimental ef-
fect in one with low opportunity. In 
such cases as low-opportunity neigh-
borhoods, a distinct implementation 
strategy that addresses these contex-
tual barriers would need to be tested. 
 Delivering EBIs to populations 
experiencing high levels of health dis-
parities remains challenging, particu-
larly when populations most in need 
have been underrepresented in effec-
tiveness trials, and furthermore may 
be less likely to access the traditional 
health care system. Some implementa-
tion science methods have developed 
to expand the reach of an EBI by scal-
ing up to similar settings and popula-
tions as used in the original effective-
ness studies. In contrast, methods for 
scaling out—that allow for adapting 
EBIs to new populations, new health 
care systems, or both—for highest 
public health impact need to consider 
specific factors of the target group in 
order to reach those populations.54 

PrEP: Scaling Out of a Biomedical 
Intervention 
 HIV pre-exposure prophylaxis, 
or PrEP, has been shown to be high-
ly effective for preventing HIV.55 
We know that young Black MSM 
(YBMSM) have the highest rate of 
HIV diagnoses in the United States, 
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yet few participate in trials and they 
are among the least likely to use 
PrEP.56,57 This may be due, in part, 
to the guidelines for PrEP initiation 
and monitoring that can be prohibi-
tive for key populations.58-61 Scaling 
out of PrEP to YBMSM will require 
considering novel and adapted de-
livery methods. One strategy to ad-
dress barriers involves expedited 
(same day start) PrEP, both within 
and outside of traditional health 
care settings. A “one size fits all” 
method for PrEP delivery should be 
reassessed since younger populations 
may need more frequent interactions 
to encourage adherence, while older 
populations may not.60,61 Implemen-
tation research methodologies can 
be applied to test these hypotheses 
and provide “differentiated” care 
based on individual client needs. 

Scaling Out Known EBIs for CVD 
to People Living with HIV 
 Morbidity and mortality in per-
sons living and aging with HIV is 
now primarily due to non-HIV/
AIDS related causes, including car-
diovascular diseases (CVD) such as 
cardiomyopathy and coronary ar-
tery disease.62,63 Persons living with 
HIV (PLWH) in the United States, 
who are disproportionately repre-
sented by racial and sexual/gender 
minorities, have higher incidence of 
hyperlipidemia, hypertension, and 
metabolic abnormalities than the 
general population.64-66 Accordingly, 
care for PLWH has shifted to detec-
tion, prevention, and treatment of 
these comorbidities.67 While exist-
ing guidelines and EBIs apply to the 
prevention of CVD in the general 
population, it is not as well known if 

these guidelines and other interven-
tions are appropriate for PLWH.67 As 
an implementation research meth-
odology, scaling out of known EBIs 
for the prevention and treatment of 
CVD will involve adapting them to 
PLWH.68 For instance, interventions 
that increase adherence to antiretro-
viral medications, thereby decreasing 
inflammation caused by HIV, may 
be more effective in reducing CVD 
among PLWH, perhaps in combina-
tion with interventions that aid in 
smoking cessation and treatment of 
hyperlipidemia and hypertension. 
Implementation trial designs, includ-
ing sequential multiple assignment 
randomized trial (SMART) designs 
and adaptive approaches, afford the 
flexibility to compare combinations 
of interventions and implementation 
strategies to determine differential 
effects and optimal delivery across 
populations.69-72 Interventions that 
have been shown to reduce cardio-
vascular disparities in Blacks may be 
especially salient to adapt and scale 
out for populations living with HIV 
in order to achieve health equity.73 

dIscussIon 

 Health disparities continue to ex-
ist in the United States and around 
the world. Despite the availability 
of EBIs for many of the conditions 
with the greatest disparities, there re-
main significant gaps in implemen-
tation that thwart achieving health 
equity. The three paradigms we have 
described offer insight into imple-
mentation research methods to ad-
dress the persistence of health ineq-
uities and should be used in concert 

for maximum effect. Focusing exclu-
sively on a disadvantaged population 
(Paradigm 3) can be informed by 
the results of studies that included a 
proportion of that population (Para-
digm 2) that found differential effects 
of the EBI as a result of its imple-
mentation. In addition, studies that 
would fall within Paradigm 3 can be 
informed by existing data (Paradigm 
1), with modeling incorporated into 
the study design phase. With the ad-
vancement of these methodologies, 
there are new opportunities to ad-
dress health inequities through de-

Scaling out should be 
the guiding methodology 

to achieve more rapid 
implementation that can 
ultimately reduce health 

disparities.

livery of EBIs to populations most in 
need. There has been renewed focus 
on addressing health inequities with-
in the medical community, which 
provides opportunities for research-
ers who seek to make an impact in 
this area. In addition, implementa-
tion research is garnering more wide-
spread attention as crucial to the 
success of EBIs and now has support 
through dedicated funding sources.
 Despite these opportunities, 
challenges remain overall and with-
in each of the paradigms described 
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here. While the use of existing data 
may appear to be low hanging fruit, 
the data necessary for such models 
are not always readily available and 
relying on data that are primar-
ily from populations that do not 
experience disparities is perilous. 
This is particularly true for different 
implementation strategies, as much 
of the effectiveness and implemen-
tation research being done either 
lacks specificity in reporting of the 
strategies being used or has not yet 
reached that area of inquiry (eg, for 
newer interventions). The lack of an 
intervention effect can be due en-
tirely or in part to the implementa-
tion. If there is poor reach into the 
population, low engagement, or 
poor fidelity, the overall impact will 
inherently be low as well.74 In addi-
tion, we must consider the typical 
17 years it takes for EBIs to go from 
initial development and testing to 
the intended communities who 
might benefit, and the time required 
to successfully sustain them once 
implemented.75 This lag contributes 
to generations of people impacted 
by health inequities receiving little 
direct benefit from research. This, 
in turn, affects trust when trying 
to build community partnerships. 
Implementation researchers must 
be committed to understanding and 
addressing the needs of communi-
ties in these contexts. When effec-
tive interventions for disadvantaged 
communities are identified, there 
needs to be an explicit endeavor 
to more rapidly disseminate and 
implement. Scaling out should be 
the guiding methodology to achieve 
more rapid implementation that can 
ultimately reduce health disparities. 

conclusIons 

 Implementation is inherently 
messy, in that many variables play a 
role in the final outcome, making it 
challenging to discern the root cause 
of an outcome if the proper measures 
are not considered from the begin-
ning. Thus, implementation must be 
recognized as a key component from 
inception of every research initia-
tive. Given the multiple variables of 
implementation that contribute to 
an overall effect, it is critical to go 
beyond simple effect size compari-
son and delve deeply into the imple-
mentation processes that contribute 
to health disparities and inequities. 
While appreciation of implementa-
tion research has grown, the field 
needs to gain more momentum to 
address scientific and health inequity. 
This requires that the field of imple-
mentation science acknowledges the 
need for equity, so that trainees and 
established researchers are continually 
encouraged to address disparities that 
will deepen if new technologies are 
implemented disproportionately and 
only offered to communities and or-
ganizations with the most resources. 

acknowledgMents 
 Support for this article was provided 
by National Institutes of Health grant P30 
DA027828 to Hendricks Brown and Brian 
Mustanski in support of all the authors; 
grant R25MH080916 to Enola Proctor (in 
support of J.D. Smith); U01DA036936, 
U01MD011281, R01MH118113, and 
R01MH096660 to Brian Mustanski; 
R01DA039934 to John Schneider; and pilot 
grants from the Third Coast Center for AIDS 
Research (P30AI117943) to Carlos Gallo, 
Inger Burnett-Zeigler, and Moira McNulty. 
Support was also provided by Centers of 
Disease Control and Prevention grant 
U18DP006255 to J.D. Smith and Cady 
Berkel.

Conflict of Interest
 No conflicts of interest to report. 

Author Contributions
 Research concept and design:McNulty, 
Smith, Villamar, Burnett-Zeigler, Vermeer, 
Benbow, Gallo, Wilensky, Hjorth, Mustan-
ski, Brown; Data analysis and interpretation: 
Gallo, Wilensky, Hjorth, Schneider, Brown; 
Manuscript draft: McNulty, Smith, Villamar, 
Burnett-Zeigler, Vermeer, Benbow, Gallo, 
Wilensky, Mustanski, Schneider, Brown; Sta-
tistical expertise: Smith, Vermeer, Wilensky, 
Hjorth, Schneider, Brown; Acquisition of 
funding: Smith, Burnett-Zeigler, Mustanski, 
Brown; Administrative: McNulty, Villamar, 
Gallo, Mustanski, Brown; Supervision: Mc-
Nulty, Benbow, Gallo, Schneider

References 
1. Department of Health and Human Services. 

Dissemination and Implementation Re-
search in Health (R01). 2017. Last accessed 
January 3, 2019 from https://grants.nih.gov/
grants/guide/pa-files/par-16-238.html. 

2. Brownson RC, Colditz GA, Proctor EK, eds. 
Dissemination and Implementation Research 
in Health: Translating Science to Practice. 
2nd ed. New York, NY: Oxford Univer-
sity Press; 2017. https://doi.org/10.1093/
oso/9780190683214.001.0001

3. Chinman M, Woodward EN, Curran GM, 
Hausmann LRM. Harnessing implementa-
tion science to increase the impact of health 
equity research. Med Care. 2017;55 Suppl 9 
Suppl 2:S16-S23. https://doi.org/10.1097/
MLR.0000000000000769 PMID: 
28806362

4. Perrino T, Beardslee W, Bernal G, et al. 
Toward scientific equity for the prevention 
of depression and depressive symptoms in 
vulnerable youth. Prev Sci. 2015;16(5):642-
651. https://doi.org/10.1007/s11121-014-
0518-7 PMID:25349137

5. Bonevski B, Randell M, Paul C, et al. 
Reaching the hard-to-reach: a system-
atic review of strategies for improving 
health and medical research with so-
cially disadvantaged groups. BMC Med 
Res Methodol. 2014;14(1):42. https://
doi.org/10.1186/1471-2288-14-42 
PMID:24669751

6. Braveman P. What are health dispari-
ties and health equity? We need to be 
clear. Public Health Rep. 2014;129(1_
suppl2)(suppl 2):5-8. https://doi.
org/10.1177/00333549141291S203 
PMID:24385658

7. Whitehead M. The concepts and prin-
ciples of equity and health. Int J Health 
Serv. 1992;22(3):429-445. https://doi.
org/10.2190/986L-LHQ6-2VTE-YRRN 

https://grants.nih.gov/grants/guide/pa-files/par-16-238.html
https://grants.nih.gov/grants/guide/pa-files/par-16-238.html
https://doi.org/10.1093/oso/9780190683214.001.0001
https://doi.org/10.1093/oso/9780190683214.001.0001
https://doi.org/10.1097/MLR.0000000000000769
https://doi.org/10.1097/MLR.0000000000000769
https://doi.org/10.1007/s11121-014-0518-7
https://doi.org/10.1007/s11121-014-0518-7
https://www.ncbi.nlm.nih.gov/pubmed/25349137
https://doi.org/10.1186/1471-2288-14-42
https://doi.org/10.1186/1471-2288-14-42
https://www.ncbi.nlm.nih.gov/pubmed/24669751
https://doi.org/10.1177/00333549141291S203
https://doi.org/10.1177/00333549141291S203
https://www.ncbi.nlm.nih.gov/pubmed/24385658
https://doi.org/10.2190/986L-LHQ6-2VTE-YRRN
https://doi.org/10.2190/986L-LHQ6-2VTE-YRRN


Ethnicity & Disease, Volume 29, Supplement 1, 201990

Implementation Research for Health Equity - McNulty et al

PMID:1644507
8. National Academies of Sciences, Engineer-

ing and Medicine. Communities in Action: 
Pathways to Health Equity. Washington, 
DC: The National Academies Press; 2017. 
https://doi.org/10.17226/24624.

9. Jones CP. Systems of power, axes of 
inequity: parallels, intersections, braid-
ing the strands. Med Care. 2014;52(10)
(suppl 3):S71-S75. https://doi.org/10.1097/
MLR.0000000000000216 PMID:25215922

10. Jones CP, Jones CY, Perry GS, Barclay G, 
Jones CA. Addressing the social determi-
nants of children’s health: a cliff analogy. J 
Health Care Poor Underserved. 2009;20(4)
(suppl):1-12. https://doi.org/10.1353/
hpu.0.0228 PMID:20168027

11. Waltz TJ, Powell BJ, Matthieu MM, et al. 
Use of concept mapping to characterize rela-
tionships among implementation strategies 
and assess their feasibility and importance: 
results from the Expert Recommendations 
for Implementing Change (ERIC) study. 
Implement Sci. 2015;10(1):109. https://
doi.org/10.1186/s13012-015-0295-0 
PMID:26249843

12. Huang KY, Kwon SC, Cheng S, et al. 
Unpacking partnership, engagement, and 
collaboration research to inform implemen-
tation strategies development: theoretical 
frameworks and emerging methodologies. 
Front Public Health. 2018;6:190. https://
doi.org/10.3389/fpubh.2018.00190 
PMID:30050895

13. Boothroyd RI, Flint AY, Lapiz AM, Lyons 
S, Jarboe KL, Aldridge WA II. Active in-
volved community partnerships: co-creating 
implementation infrastructure for getting 
to and sustaining social impact. Transl 
Behav Med. 2017;7(3):467-477. https://
doi.org/10.1007/s13142-017-0503-3 
PMID:28573356

14. Israel BA, Schulz AJ, Parker EA, Becker 
AB. Review of community-based re-
search: assessing partnership approaches 
to improve public health. Annu Rev Public 
Health. 1998;19(1):173-202. https://doi.
org/10.1146/annurev.publhealth.19.1.173 
PMID:9611617

15. Wells K, Jones L. “Research” in commu-
nity-partnered, participatory research. 
JAMA. 2009;302(3):320-321. https://
doi.org/10.1001/jama.2009.1033 
PMID:19602693

16. Jones L, Wells K, Norris K, Meade B, Koe-
gel P. The vision, valley, and victory of com-
munity engagement. Ethn Dis. 2009;19(4 
Suppl 6):S6-3-7. PMCID: PMC4841676

17. Goodman MS, Sanders Thompson VL. 
The science of stakeholder engagement 
in research: classification, implemen-
tation, and evaluation. Transl Behav 
Med. 2017;7(3):486-491. https://
doi.org/10.1007/s13142-017-0495-z 

PMID:28397159
18. Gibbons RD. Design and analysis of 

longitudinal studies. Psychiatr Ann. 
2008;38(12):758-761. https://doi.
org/10.3928/00485713-20081201-03 
PMID:20552038

19. Gibbons RD, Hedeker D, Waternaux C, 
Davis JM. Random regression models: a 
comprehensive approach to the analysis 
of longitudinal psychiatric data. Psycho-
pharmacol Bull. 1988;24(3):438-443. 
PMID:3153505

20. Gibbons RD, Hedeker D. Random 
effects probit and logistic regression 
models for three-level data. Biometrics. 
1997;53(4):1527-1537. https://doi.
org/10.2307/2533520 PMID:9423267

21. MacKinnon DP. Introduction to Mediation 
with Application to Implementation Research. 
Tempe, AZ: Arizona State University; 2015.

22. MacKinnon DP, Lockwood CM, 
Brown CH, Wang W, Hoffman JM. 
The intermediate endpoint effect in 
logistic and probit regression. Clin 
Trials. 2007;4(5):499-513. https://
doi.org/10.1177/1740774507083434 
PMID:17942466

23. Brown CH, Wang W, Kellam SG, et al; Pre-
vention Science and Methodology Group. 
Methods for testing theory and evaluating 
impact in randomized field trials: intent-to-
treat analyses for integrating the perspectives 
of person, place, and time. Drug Alcohol De-
pend. 2008;95(suppl 1):S74-S104. https://
doi.org/10.1016/j.drugalcdep.2007.11.013 
PMID:18215473

24. Lich KH, Ginexi EM, Osgood ND, 
Mabry PL. A call to address complex-
ity in prevention science research. 
Prev Sci. 2013;14(3):279-289. https://
doi.org/10.1007/s11121-012-0285-2 
PMID:22983746

25. Holland JH. Hidden Order: How Adaptation 
Builds Complexity. Reading, Mass.: Addison-
Wesley; 1995.

26. Bar-Yam Y. Dynamics of Complex Systems. 
Vol 213. Reading, Mass.: Addison-Wesley; 
1997.

27. Wilensky U, Rand W. An Introduction to 
Agent-Based Modeling: Modeling Natural, 
Social, and Engineered Complex Systems with 
NetLogo. Cambridge, MA: MIT Press; 2015.

28. Maroulis S, Bakshy E, Gomez L, Wilensky 
U. Modeling the transition to public school 
choice. J Artif Soc Soc Simul. 2014;17(2):3. 
https://doi.org/10.18564/jasss.2402

29. Wilensky U. Modeling Nature’s Emergent 
Patterns with Multi-Agent Languages. Pro-
ceedings of EuroLogo 2001; Linz, Austria. 
Last accessed January 3, 2019 from https://
ccl.northwestern.edu/2013/mnep9.pdf

30. Epstein JM, Axtell RL. Growing Artificial 
Societies: Social Science from the Bottom Up. 
Washington, D.C.: Brookings Institution 

Press & MIT Press; 1996. https://doi.
org/10.7551/mitpress/3374.001.0001

31. Epstein JM. Agent-based computa-
tional models and generative social 
science. Complexity. 1999;4(5):41-60. 
https://doi.org/10.1002/(SICI)1099-
0526(199905/06)4:53.0.CO;2-F

32. Brown CH, PoVey C, Hjorth A, et al. 
Computational and technical approaches to 
improve the implementation of prevention 
programs. Implement Sci. 2015;10(S1):A28. 
https://doi.org/10.1186/1748-5908-10-S1-
A28

33. Brown CH, Mohr DC, Gallo CG, et al. A 
computational future for preventing HIV 
in minority communities: how advanced 
technology can improve implementation of 
effective programs. J Acquir Immune Defic 
Syndr. 2013;63(suppl 1):S72-S84. https://
doi.org/10.1097/QAI.0b013e31829372bd 
PMID:23673892

34. Janulis P, Phillips G, Birkett M, Mustan-
ski B. Sexual networks of racially diverse 
young MSM differ in racial homophily but 
not concurrency. J Acquir Immune Defic 
Syndr. 2018;77(5):459-466. https://doi.
org/10.1097/QAI.0000000000001620 
PMID:29280767

35. Morgan E, Moran K, Ryan DT, Mustanski 
B, Newcomb ME. Threefold increase in 
PrEP uptake over time with high adherence 
among young men who have sex with men 
in Chicago. AIDS Behav. 2018;22(11):3637-
3644. https://doi.org/10.1007/s10461-018-
2122-5 PMID:29728949

36. National Institutes of Health. Monitoring 
Adherence to the NIH Policy on the Inclusion 
of Women and Minorities as Subjects in Clini-
cal Research. Comprehensive Report: Tracking 
of Human Subjects Research as Reported in 
Fiscal Year 2011 and Fiscal Year 2012. 2013. 
Last accessed January 3, 2019 from https://
orwh.od.nih.gov/resources/pdf/Inclusion-
ComprehensiveReport-FY-2011-2012.pdf. 

37. Mensah GA, Mokdad AH, Ford ES, 
Greenlund KJ, Croft JB. State of 
disparities in cardiovascular health 
in the United States. Circulation. 
2005;111(10):1233-1241. https://doi.
org/10.1161/01.CIR.0000158136.76824.04 
PMID:15769763

38. Neighbors HW, Caldwell C, Williams 
DR, et al. Race, ethnicity, and the use of 
services for mental disorders: results from 
the National Survey of American Life. 
Arch Gen Psychiatry. 2007;64(4):485-494. 
https://doi.org/10.1001/archpsyc.64.4.485 
PMID:17404125

39. Alegría M, Chatterji P, Wells K, et 
al. Disparity in depression treatment 
among racial and ethnic minority popu-
lations in the United States. Psychiatr 
Serv. 2008;59(11):1264-1272. https://
doi.org/10.1176/ps.2008.59.11.1264 

https://www.ncbi.nlm.nih.gov/pubmed/1644507
https://doi.org/10.1097/MLR.0000000000000216
https://doi.org/10.1097/MLR.0000000000000216
https://www.ncbi.nlm.nih.gov/pubmed/25215922
https://doi.org/10.1353/hpu.0.0228
https://doi.org/10.1353/hpu.0.0228
https://www.ncbi.nlm.nih.gov/pubmed/20168027
https://doi.org/10.1186/s13012-015-0295-0
https://doi.org/10.1186/s13012-015-0295-0
https://www.ncbi.nlm.nih.gov/pubmed/26249843
https://doi.org/10.3389/fpubh.2018.00190
https://doi.org/10.3389/fpubh.2018.00190
https://www.ncbi.nlm.nih.gov/pubmed/30050895
https://doi.org/10.1007/s13142-017-0503-3
https://doi.org/10.1007/s13142-017-0503-3
https://www.ncbi.nlm.nih.gov/pubmed/28573356
https://doi.org/10.1146/annurev.publhealth.19.1.173
https://doi.org/10.1146/annurev.publhealth.19.1.173
https://www.ncbi.nlm.nih.gov/pubmed/9611617
https://doi.org/10.1001/jama.2009.1033
https://doi.org/10.1001/jama.2009.1033
https://www.ncbi.nlm.nih.gov/pubmed/19602693
https://doi.org/10.1007/s13142-017-0495-z
https://doi.org/10.1007/s13142-017-0495-z
https://www.ncbi.nlm.nih.gov/pubmed/28397159
https://doi.org/10.3928/00485713-20081201-03
https://doi.org/10.3928/00485713-20081201-03
https://www.ncbi.nlm.nih.gov/pubmed/20552038
https://www.ncbi.nlm.nih.gov/pubmed/3153505
https://doi.org/10.2307/2533520
https://doi.org/10.2307/2533520
https://www.ncbi.nlm.nih.gov/pubmed/9423267
https://doi.org/10.1177/1740774507083434
https://doi.org/10.1177/1740774507083434
https://www.ncbi.nlm.nih.gov/pubmed/17942466
https://doi.org/10.1016/j.drugalcdep.2007.11.013
https://doi.org/10.1016/j.drugalcdep.2007.11.013
https://www.ncbi.nlm.nih.gov/pubmed/18215473
https://doi.org/10.1007/s11121-012-0285-2
https://doi.org/10.1007/s11121-012-0285-2
https://www.ncbi.nlm.nih.gov/pubmed/22983746
https://doi.org/10.18564/jasss.2402
https://ccl.northwestern.edu/2013/mnep9.pdf
https://ccl.northwestern.edu/2013/mnep9.pdf
https://doi.org/10.7551/mitpress/3374.001.0001
https://doi.org/10.7551/mitpress/3374.001.0001
https://doi.org/10.1002/(SICI)1099-0526(199905/06)4:5%3c41::AID-CPLX9%3e3.0.CO;2-F
https://doi.org/10.1002/(SICI)1099-0526(199905/06)4:5%3c41::AID-CPLX9%3e3.0.CO;2-F
https://doi.org/10.1186/1748-5908-10-S1-A28
https://doi.org/10.1186/1748-5908-10-S1-A28
https://doi.org/10.1097/QAI.0b013e31829372bd
https://doi.org/10.1097/QAI.0b013e31829372bd
https://www.ncbi.nlm.nih.gov/pubmed/23673892
https://doi.org/10.1097/QAI.0000000000001620
https://doi.org/10.1097/QAI.0000000000001620
https://www.ncbi.nlm.nih.gov/pubmed/29280767
https://doi.org/10.1007/s10461-018-2122-5
https://doi.org/10.1007/s10461-018-2122-5
https://www.ncbi.nlm.nih.gov/pubmed/29728949
https://orwh.od.nih.gov/resources/pdf/Inclusion-ComprehensiveReport-FY-2011-2012.pdf
https://orwh.od.nih.gov/resources/pdf/Inclusion-ComprehensiveReport-FY-2011-2012.pdf
https://orwh.od.nih.gov/resources/pdf/Inclusion-ComprehensiveReport-FY-2011-2012.pdf
https://doi.org/10.1161/01.CIR.0000158136.76824.04
https://doi.org/10.1161/01.CIR.0000158136.76824.04
https://www.ncbi.nlm.nih.gov/pubmed/15769763
https://doi.org/10.1001/archpsyc.64.4.485
https://www.ncbi.nlm.nih.gov/pubmed/17404125
https://doi.org/10.1176/ps.2008.59.11.1264
https://doi.org/10.1176/ps.2008.59.11.1264


Ethnicity & Disease, Volume 29, Supplement 1, 2019 91

Implementation Research for Health Equity - McNulty et al

PMID:18971402
40. Givens JL, Houston TK, Van Voorhees BW, 

Ford DE, Cooper LA. Ethnicity and prefer-
ences for depression treatment. Gen Hosp 
Psychiatry. 2007;29(3):182-191. https://doi.
org/10.1016/j.genhosppsych.2006.11.002 
PMID:17484934

41. Archer J, Bower P, Gilbody S, et al. 
Collaborative care for depression and 
anxiety problems. Cochrane Database Syst 
Rev. 2012;10:CD006525. https://doi.
org/10.1002/14651858.CD006525.pub2 
PMID:23076925

42. Horne R, Weinman J, Barber N, et al. 
Concordance, Adherence and Compliance in 
Medicine Taking. London: NCCSDO; 2005.

43. Bane C, Hughes CM, McElnay JC. 
The impact of depressive symptoms and 
psychosocial factors on medication adher-
ence in cardiovascular disease. Patient 
Educ Couns. 2006;60(2):187-193. https://
doi.org/10.1016/j.pec.2005.01.003 
PMID:16253468

44. Carney RM, Freedland KE, Eisen SA, 
Rich MW, Jaffe AS. Major depression and 
medication adherence in elderly patients 
with coronary artery disease. Health 
Psychol. 1995;14(1):88-90. https://
doi.org/10.1037/0278-6133.14.1.88 
PMID:7737079

45. Asarnow JR, Landsverk JA. The research 
landscape for primary care and children’s 
behavioral health. In: National Academies 
of Sciences, Engineering, and Medicine. 
2015. Opportunities to Promote Children’s 
Behavioral Health: Health Care Reform and 
Beyond: Workshop Summary. Washington, 
DC: The National Academies Press. https://
doi.org/10.17226/21795.

46. Smith JD, Berkel C, Jordan N, et al. 
An individually tailored family-centered 
intervention for pediatric obesity in primary 
care: study protocol of a randomized type 
II hybrid effectiveness-implementation trial 
(Raising Healthy Children study). Implement 
Sci. 2018;13(1):11. https://doi.org/10.1186/
s13012-017-0697-2 PMID:29334983

47. Ybarra ML, Prescott TL, Phillips II GL, Bull 
SS, Parsons JT, Mustanski B. Pilot RCT 
results of an mHealth HIV prevention pro-
gram for sexual minority male adolescents. 
2018; In preparation.

48. Gallo C, Moran K, Brown CH, Mustanski, 
B. Using computational linguistics to scale 
out evidence-based mHealth interventions. 
Abstract presented at the 10th Annual Con-
ference on th Science of Dissemination and 
Implementation in Health, December 4-6, 
2017; Washington, DC: National Institutes 
of Health and AcademyHealth. 

49. Centers for Disease Control and Prevention. 
HIV Among Hispanics/Latinos. Last accessed 
January 3, 2019 from https://www.cdc.gov/
hiv/group/racialethnic/hispaniclatinos/index.

html. 
50. Centers for Disease Control and Preven-

tion. HIV among Gay and Bisexual Men. Last 
accessed January 3, 2019 from https://www.
cdc.gov/hiv/group/msm/index.html.

51. Prado G, Pantin H. Reducing substance 
use and HIV health disparities among 
Hispanic youth in the U.S.A.: The Familias 
Unidas Program of Research. Interv Psicosoc. 
2011;20(1):63-73. https://doi.org/10.5093/
in2011v20n1a6 PMID:21743790

52. Acevedo-Garcia D, McArdle N, Hardy 
EF, et al. The child opportunity index: 
improving collaboration between commu-
nity development and public health. Health 
Aff (Millwood). 2014;33(11):1948-1957. 
https://doi.org/10.1377/hlthaff.2014.0679 
PMID:25367989

53. Mustanski B, Birkett M, Kuhns LM, Latkin 
CA, Muth SQ. The role of geographic 
and network factors in racial disparities in 
HIV among young men who have sex with 
men: an egocentric network study. AIDS 
Behav. 2015;19(6):1037-1047. https://
doi.org/10.1007/s10461-014-0955-0 
PMID:25430501

54. Aarons GA, Sklar M, Mustanski B, Benbow 
N, Brown CH. “Scaling-out” evidence-based 
interventions to new populations or new 
health care delivery systems. Implement Sci. 
2017;12(1):111. https://doi.org/10.1186/
s13012-017-0640-6 PMID:28877746

55. Fonner VA, Dalglish SL, Kennedy CE, 
et al. Effectiveness and safety of oral HIV 
preexposure prophylaxis for all populations. 
AIDS. 2016;30(12):1973-1983. https://doi.
org/10.1097/QAD.0000000000001145 
PMID:27149090

56. Centers for Disease Control and Prevention. 
HIV Surveillance Report, 2016. 2017;28:1-
125. Last accessed January 3, 2019 from 
https://www.cdc.gov/hiv/pdf/library/reports/
surveillance/cdc-hiv-surveillance-report-
2016-vol-28.pdf

57. Hosek SG, Rudy B, Landovitz R, et al; Ado-
lescent Trials Network (ATN) for HIVAIDS 
Interventions. An HIV preexposure pro-
phylaxis demonstration project and safety 
study for young MSM. J Acquir Immune 
Defic Syndr. 2017;74(1):21-29. https://
doi.org/10.1097/QAI.0000000000001179 
PMID:27632233

58. Centers for Disease Control and Preven-
tion (CDC). Preexposure Prophylaxis for the 
Prevention of HIV Infection in the United 
States: A Clinical Practice Guideline – 2017 
Update. Last accessed January 3, 2019 from 
https://www.cdc.gov/hiv/pdf/risk/prep/cdc-
hiv-prep-guidelines-2017.pdf

59. Lancki N, Almirol E, Alon L, McNulty 
M, Schneider JA. Preexposure prophy-
laxis guidelines have low sensitivity for 
identifying seroconverters in a sample of 
young Black MSM in Chicago. AIDS. 

2018;32(3):383-392. PMID:29194116
60. Rusie LK, Orengo C, Burrell D, et al. 

Preexposure prophylaxis initiation and 
retention in care over 5 years, 2012-2017: 
are quarterly visits too much? Clin Infect 
Dis. 2018;67(2):283-287. https://doi.
org/10.1093/cid/ciy160 PMID:29506057

61. Hosek S, Celum C, Wilson CM, Kapogi-
annis B, Delany-Moretlwe S, Bekker LG. 
Preventing HIV among adolescents with 
oral PrEP: observations and challenges in the 
United States and South Africa. J Int AIDS 
Soc. 2016;19(7(Suppl 6))(suppl 6):21107. 
https://doi.org/10.7448/IAS.19.7.21107 
PMID:27760684

62. Mocroft A, Ledergerber B, Katlama C, 
et al; EuroSIDA study group. Decline in 
the AIDS and death rates in the Eu-
roSIDA study: an observational study. 
Lancet. 2003;362(9377):22-29. https://
doi.org/10.1016/S0140-6736(03)13802-0 
PMID:12853195

63. Negredo E, Back D, Blanco JR, et 
al. Aging in HIV-infected subjects: a 
new scenario and a new view. BioMed 
Res Int. 2017;2017:5897298. https://
doi.org/10.1155/2017/5897298 
PMID:29430462

64. Serrano-Villar S, Gutiérrez F, Miralles C, 
et al. Human immunodeficiency virus as 
a chronic disease: evaluation and manage-
ment of nonacquired immune deficiency 
syndrome-defining conditions. Open Forum 
Infect Dis. 2016;3(2):ofw097. https://doi.
org/10.1093/ofid/ofw097 PMID:27419169

65. Lang S, Boccara F, Mary-Krause M, 
Cohen A. Epidemiology of coronary heart 
disease in HIV-infected versus uninfected 
individuals in developed countries. Arch 
Cardiovasc Dis. 2015;108(3):206-215. 
https://doi.org/10.1016/j.acvd.2015.01.004 
PMID:25725995

66. Vachiat A, McCutcheon K, Tsabedze 
N, Zachariah D, Manga P. HIV and 
ischemic heart disease. J Am Coll 
Cardiol. 2017;69(1):73-82. https://
doi.org/10.1016/j.jacc.2016.09.979 
PMID:28057253

67. Triant VA. Cardiovascular disease 
and HIV infection. Curr HIV/AIDS 
Rep. 2013;10(3):199-206. https://
doi.org/10.1007/s11904-013-0168-6 
PMID:23793823

68. Mensah GA, Cooper RS, Siega-Riz AM, 
et al. Reducing cardiovascular disparities 
through community-engaged implementa-
tion research: a National Heart, Lung, 
and Blood Institute workshop report. Circ 
Res. 2018;122(2):213-230. https://doi.
org/10.1161/CIRCRESAHA.117.312243 
PMID:29348251

69. Chambers DA, Norton WE. The Adaptome: 
advancing the science of intervention adap-
tation. Am J Prev Med. 2016;51(4)(suppl 

https://www.ncbi.nlm.nih.gov/pubmed/18971402
https://doi.org/10.1016/j.genhosppsych.2006.11.002
https://doi.org/10.1016/j.genhosppsych.2006.11.002
https://www.ncbi.nlm.nih.gov/pubmed/17484934
https://doi.org/10.1002/14651858.CD006525.pub2
https://doi.org/10.1002/14651858.CD006525.pub2
https://www.ncbi.nlm.nih.gov/pubmed/23076925
https://doi.org/10.1016/j.pec.2005.01.003
https://doi.org/10.1016/j.pec.2005.01.003
https://www.ncbi.nlm.nih.gov/pubmed/16253468
https://doi.org/10.1037/0278-6133.14.1.88
https://doi.org/10.1037/0278-6133.14.1.88
https://www.ncbi.nlm.nih.gov/pubmed/7737079
https://doi.org/10.17226/21795
https://doi.org/10.17226/21795
https://doi.org/10.1186/s13012-017-0697-2
https://doi.org/10.1186/s13012-017-0697-2
https://www.ncbi.nlm.nih.gov/pubmed/29334983
https://www.cdc.gov/hiv/group/racialethnic/hispaniclatinos/index.html
https://www.cdc.gov/hiv/group/racialethnic/hispaniclatinos/index.html
https://www.cdc.gov/hiv/group/racialethnic/hispaniclatinos/index.html
https://www.cdc.gov/hiv/group/msm/index.html
https://www.cdc.gov/hiv/group/msm/index.html
https://doi.org/10.5093/in2011v20n1a6
https://doi.org/10.5093/in2011v20n1a6
https://www.ncbi.nlm.nih.gov/pubmed/21743790
https://doi.org/10.1377/hlthaff.2014.0679
https://www.ncbi.nlm.nih.gov/pubmed/25367989
https://doi.org/10.1007/s10461-014-0955-0
https://doi.org/10.1007/s10461-014-0955-0
https://www.ncbi.nlm.nih.gov/pubmed/25430501
https://doi.org/10.1186/s13012-017-0640-6
https://doi.org/10.1186/s13012-017-0640-6
https://www.ncbi.nlm.nih.gov/pubmed/28877746
https://doi.org/10.1097/QAD.0000000000001145
https://doi.org/10.1097/QAD.0000000000001145
https://www.ncbi.nlm.nih.gov/pubmed/27149090
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-report-2016-vol-28.pdf
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-report-2016-vol-28.pdf
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-report-2016-vol-28.pdf
https://doi.org/10.1097/QAI.0000000000001179
https://doi.org/10.1097/QAI.0000000000001179
https://www.ncbi.nlm.nih.gov/pubmed/27632233
https://www.cdc.gov/hiv/pdf/risk/prep/cdc-hiv-prep-guidelines-2017.pdf
https://www.cdc.gov/hiv/pdf/risk/prep/cdc-hiv-prep-guidelines-2017.pdf
https://www.ncbi.nlm.nih.gov/pubmed/29194116
https://doi.org/10.1093/cid/ciy160
https://doi.org/10.1093/cid/ciy160
https://www.ncbi.nlm.nih.gov/pubmed/29506057
https://doi.org/10.7448/IAS.19.7.21107
https://www.ncbi.nlm.nih.gov/pubmed/27760684
https://doi.org/10.1016/S0140-6736(03)13802-0
https://doi.org/10.1016/S0140-6736(03)13802-0
https://www.ncbi.nlm.nih.gov/pubmed/12853195
https://doi.org/10.1155/2017/5897298
https://doi.org/10.1155/2017/5897298
https://www.ncbi.nlm.nih.gov/pubmed/29430462
https://doi.org/10.1093/ofid/ofw097
https://doi.org/10.1093/ofid/ofw097
https://www.ncbi.nlm.nih.gov/pubmed/27419169
https://doi.org/10.1016/j.acvd.2015.01.004
https://www.ncbi.nlm.nih.gov/pubmed/25725995
https://doi.org/10.1016/j.jacc.2016.09.979
https://doi.org/10.1016/j.jacc.2016.09.979
https://www.ncbi.nlm.nih.gov/pubmed/28057253
https://doi.org/10.1007/s11904-013-0168-6
https://doi.org/10.1007/s11904-013-0168-6
https://www.ncbi.nlm.nih.gov/pubmed/23793823
https://doi.org/10.1161/CIRCRESAHA.117.312243
https://doi.org/10.1161/CIRCRESAHA.117.312243
https://www.ncbi.nlm.nih.gov/pubmed/29348251


Ethnicity & Disease, Volume 29, Supplement 1, 201992

Implementation Research for Health Equity - McNulty et al

2):S124-S131. https://doi.org/10.1016/j.
amepre.2016.05.011 PMID:27371105

70. Aarons GA, Green AE, Palinkas LA, et al. 
Dynamic adaptation process to implement 
an evidence-based child maltreatment 
intervention. Implement Sci. 2012;7(1):32. 
https://doi.org/10.1186/1748-5908-7-32 
PMID:22512914

71. Kilbourne AM, Almirall D, Eisenberg D, 
et al. Protocol: Adaptive Implementation 
of Effective Programs Trial (ADEPT): 
cluster randomized SMART trial comparing 
a standard versus enhanced implementa-
tion strategy to improve outcomes of a 
mood disorders program. Implement Sci. 
2014;9(1):132. https://doi.org/10.1186/
s13012-014-0132-x PMID:25267385

72. Johnson JE, Wiltsey-Stirman S, Sikorskii 
A, et al. Protocol for the ROSE sustain-
ment (ROSES) study, a sequential multiple 
assignment randomized trial to determine 
the minimum necessary intervention 
to maintain a postpartum depression 
prevention program in prenatal clinics 
serving low-income women. Implement Sci. 
2018;13(1):115. https://doi.org/10.1186/
s13012-018-0807-9 PMID:30134941

73. Crook ED, Bryan NB, Hanks R, et al. A 
review of interventions to reduce health dis-
parities in cardiovascular disease in African 
Americans. Ethn Dis. 2009;19(2):204-208. 
PMID:19537234

74. Gaglio B, Shoup JA, Glasgow RE. 
The RE-AIM framework: a system-
atic review of use over time. Am J Public 
Health. 2013;103(6):e38-e46. https://
doi.org/10.2105/AJPH.2013.301299 
PMID:23597377

75. Balas EA, Boren SA. Yearbook of Medical 
Informatics 2000: Patient-Centered Systems. 
Bemmel J, McCray AT, eds. Stuttgart, Ger-
many: Schattauer Verlagsgesellschaft mbH; 
2000:65-70.

https://doi.org/10.1016/j.amepre.2016.05.011
https://doi.org/10.1016/j.amepre.2016.05.011
https://www.ncbi.nlm.nih.gov/pubmed/27371105
https://doi.org/10.1186/1748-5908-7-32
https://www.ncbi.nlm.nih.gov/pubmed/22512914
https://doi.org/10.1186/s13012-014-0132-x
https://doi.org/10.1186/s13012-014-0132-x
https://www.ncbi.nlm.nih.gov/pubmed/25267385
https://doi.org/10.1186/s13012-018-0807-9
https://doi.org/10.1186/s13012-018-0807-9
https://www.ncbi.nlm.nih.gov/pubmed/30134941
https://www.ncbi.nlm.nih.gov/pubmed/19537234
https://doi.org/10.2105/AJPH.2013.301299
https://doi.org/10.2105/AJPH.2013.301299
https://www.ncbi.nlm.nih.gov/pubmed/23597377

