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A B S T R A C T

It is imperative that research interrogating the biological pathways linking stress processes to health continue to
translate the results of basic, preclinical experimental research to diverse and under-represented populations,
particularly those at elevated risk for morbidity and mortality. Conducting research within these populations and
in community settings involves a number of challenges that ultimately contribute to their rarity and uneven
quality in the scientific literature. In this review, we summarize the experiences and insights of members of an
expert panel on this topic held at the 2018 meeting of the International Society of Psychoneuroendocrinology in
Newport Beach, CA. The goals of the session were to identify challenges and share strategies for testing plausible
biopsychosocial models within diverse community samples in order to encourage others and improve future
research. The present paper is organized into three themes: 1) Recruitment and retention, 2) Collecting biolo-
gical samples outside of the laboratory, 3) Data analysis, interpretation, and dissemination. Our goal in com-
posing this overview of the conference session was to share within the field of psychoneuroendocrinology the
challenges inherent in translating basic research to community populations.

1. Introduction

During the past 50 years, our collective understanding of the ways
in which psychological and social factors influence health and disease
has grown exponentially. For example, early adversity, sleep dis-
turbances, and loneliness have all been linked to all-cause mortality
(Cappuccio et al., 2010; Chen et al., 2016; Holt-Lunstad et al., 2015).
Knowledge such as this has come from the parallel efforts of basic,
translational, and clinical scientists conducting experimental, observa-
tional, and intervention studies in both animals and humans. If the goal
of this work is to ultimately understand, prevent, and treat human
disease more effectively, then our findings need to be both widely
generalizable, and well-characterized in high-risk populations.

Translational science takes knowledge creation from “bench to
bedside” by translating findings from non-human experiments to hu-
mans, and experimental findings from laboratories into clinical and
community populations and settings (Rubio et al., 2010; Trochim et al.,
2011; Waldman and Terzic, 2010). Translating well-characterized

causal models related to health outcomes in biopsychosocial research
requires us to establish generalizability of our knowledge across po-
pulations. Yet biopsychosocial research is most commonly conducted
with convenience samples who represent a limited slice of the human
experience (e.g., college-aged, predominantly non-Hispanic White,
above average socioeconomic status, from industrialized countries)
(George et al., 2013; Henrich et al., 2010; Oh et al., 2015). As a con-
sequence, people of the global majority – an inclusive term for groups
historically referred to as racial and ethnic minorities (Baumgratz,
1995) – and individuals experiencing economic and educational dis-
advantage have been traditionally under-represented in research
(Yancey et al., 2006). This is an important omission in biopsychosocial
health-related research given the disproportionately higher rates of
chronic diseases and health disparities in traditionally under-re-
presented populations (Adler and Rehkopf, 2008).

To address this limitation, the National Institutes of Health (NIH)
have issued guidelines and policies aimed at increasing the recruitment
and outreach of racial and ethnic minority communities in health
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research (National Institutes of Health Revitalization Act of 1993, 1993,
Notice of the “NIH Guidelines on the Inclusion of Women and
Minorities as Subjects in Clinical Research.,”, 1994; Pérez-Stable and
Collins, 2019). These guidelines require that the NIH provide support
and resources to principal investigators to enhance the recruitment and
retention of women and minorities in their research studies. Yet, sig-
nificant deficiencies remain in enrolling racial and ethnic minorities in
studies and subsequent reporting of that enrollment in publications. For
example, there were 105 articles published in Psychoneuroendocrinology
in the first three issues of the journal this year. Yet, only 38.4% of the
empirical articles using data collected from human subjects reported
their sample characteristics by race / ethnicity. Fig. 1 illustrates the
proportion of human subjects studies published in Psychoneur-
oendocrinology in January, February, and March of this year that have
reported their sample composition by race / ethnicity. The failure to
report these types of demographic details in publications is unfortunate
because the work is actually quite diverse; these 86 publications using
human subjects were conducted across Asia, Europe, North America,
and South America and the publications that reported their sample’s
ethnic composition ranged from 0 to 100% White. More broadly, it is
estimated that 20 to 40% of published health research studies do not
report sample sizes by race and ethnicity (Geller et al., 2011; Walsh and
Ross, 2003), and up to 64% of clinical trials do not report intervention
effects by race and ethnicity (Geller et al., 2011). Accordingly, when the
ethnic and racial composition of samples is reported, significant dis-
parities exist, particularly within clinical trials (Braunstein et al., 2008;
Murthy et al., 2004; Stewart et al., 2007). Under-representation of in-
dividuals with elevated health risks may have major implications for
our understanding of the links between stress and health. Indeed, in a
systematic review of studies examining the link between childhood
adversity and either HPA axis or inflammatory responses to acute stress
(n=27), only 14 (51.9%) reported the ethnic/racial composition of
their sample (Zhuo et al., 2018). Importantly, studies that observed that
childhood adversity was associated with lower or attenuated in-
flammatory responses had a smaller proportion of White participants,
d= .71 (Nakamura et al., 2018). Thus, disparities in reporting and
enrolling participants from diverse backgrounds and from at-risk
groups leave an inherent, field-wide limitation to our knowledge of
underserved populations with the greatest need.

Importantly, concerted efforts in the past 15 years have been made
to encourage and aid researchers to use recruitment and retention
strategies aimed at enhancing representativeness and inclusion in re-
search study populations (Bonevski et al., 2014; Muñoz and Mendelson,
2005; Nicholson et al., 2015; Nueces et al., 2012; Yancey et al., 2006).

All of this has bearing on the potential impact of psychoneur-
oendocrinology research which is uniquely positioned to address these
important issues.

1.1. Scope of this review

The purpose of this review was to provide a summary of a panel
discussion at the 48th annual meeting of the International Society for
Psychoneuroendocrinology in Newport Beach, California. The panelists
brought different perspectives from working, for example, in Latin
American communities in the U.S., studying ethnically and racially
diverse, and low-income samples across U.S. urban and rural areas,
conducting research with families in their homes in Los Angeles, and
LMIC collaborations. We organized this summary into three broad
sections, each reflecting challenges faced by researchers attempting to
increase representativeness in biopsychosocial research, along with
potential solutions. The three sections are: 1) Recruitment and reten-
tion, 2) Collecting biological samples outside the laboratory, and 3)
Data analysis, interpretation, and dissemination.

There are many methodological challenges involved in extending
the results of highly-controlled experiments using both animals and
humans; although these experiments produce elegant causal observa-
tions that inform our understanding of health and disease, the hy-
potheses and findings must also be tested in the communities at the
highest risk for the relevant health outcomes. The need for convergence
of public health initiatives with translational science in our field is il-
lustrated in Fig. 2. When faced with these challenges, many in-
vestigators opt for the participants they can recruit (e.g., convenience
sampling), or resign themselves to small samples with high rates of non-
compliance, missing data, and low retention. The goal of this summary
is to inspire optimism by offering some solutions to these common
challenges and increase the potential impact of our field on global
health.

The authors of this review are all actively engaged in research in-
volving low- and middle-income families, longitudinal cohorts of
pregnant women, women living in shelters following domestic violence,
refugees, predominantly Latino or Spanish-speaking communities,
foster children, and African-American mothers. Accordingly, re-
commendations in this paper are drawn from the authors’ collective
experiences applying previous knowledge, theory, and conceptual fra-
meworks, as well as input and feedback from experts in the field. We
recognize that our own experiences are also limited; for instance, most
of our experience involves working with under-represented racial and
ethnic groups within the United States of America. While under-

Fig. 1. Reporting of sample composition by race / ethnicity in recent issues of Psychoneuroendocrinology.
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representation as a function of race and ethnicity is a major issue as
described above, we recognize that other identities and statuses are also
under-represented. Ultimately, our goal is to highlight the challenges
inherent in conducting inclusive, and thus truly translational, research
and describe ways to meet those challenges.

2. Recruitment and retention

2.1. Challenges

There are several significant challenges faced by both health re-
searchers and community members that impede participation of under-
represented groups in research. These include factors that reduce an
individual’s motivation or ability to participate, as well as standard
practices on the part of researchers that inadvertently impede effective
recruitment.

Common factors that reduce the motivation or ability of target
communities to participate in studies include: lack of trust in the re-
search process, lack of transportation or childcare to enable participa-
tion, and a mismatch in the language of recruitment or study materials
and the preferred language of the prospective participants. It is well-
documented that community members are hesitant to work with re-
searchers from universities and other research-intensive institutions
due to a long history of experienced racism, mistreatment of vulnerable
populations by researchers, marginalization of specific racial/ethnic
groups by health care systems, and research findings traditionally not
being used to serve the needs of the community (see Horowitz et al.,
2009 for review). In particular, many health researchers are perceived
to engage in ‘helicopter research’ or ‘drive-by research’, collecting data
from these communities and leaving once data collection is completed
without any intention of sharing their study results, implementing
community-serving programs, or facilitating policy changes to address
the health needs of that community (Horowitz et al., 2009). Building
and demonstrating trust with community leaders is particularly salient
in biopsychosocial studies because the collection of biological speci-
mens requires greater transparency by researchers in communicating
how specimens are going to be used and confidentiality will be main-
tained.

An important barrier to participation in research that dis-
proportionately affects lower income families includes transportation to
the research site and availability of childcare during participation.
Research sites are often located far from the communities in which
target participants live and work. This distance may serve as a major
barrier for community members who do not have transportation,
cannot incur the costs of participating (i.e., time away from work and
childcare), or who do not feel comfortable leaving their community to
participate in research where biological samples are collected. Finally,
language barriers may also preclude participation if recruitment,

assessment, and intervention materials are not provided in multiple
languages or the research team does not reflect the diversity of the
population being studied (Nicholson et al., 2015). Similarly, literacy
issues may also be a barrier, depending on how research materials are
designed for individuals with different reading levels.

There is also an inadvertent tendency for researchers to design
studies largely from the perspective of what is feasible and cost-effec-
tive for the research team as opposed to what is convenient and com-
fortable for community members. For example, indirect or passive
methods of recruitment are often used (e.g., mass mailings, newspaper/
electronic advertisements, fliers), despite not being as effective in re-
cruiting racial/ethnic minorities as more direct and active methods
(e.g., face-to-face interaction in community settings). This phenomenon
is understandable given the significant additional resources (e.g., staff
time) and recruiter training involved in active recruitment methods
(Nicholson et al., 2015), but also come at a cost to inclusion and gen-
eralizability. Eligibility criteria have also been identified as a barrier to
study participation, with a recent review showing that medical co-
morbidities are one reason why racial and ethnic minorities are ex-
cluded from clinical trials (Nicholson et al., 2015). However, racial and
ethnic minorities are also approached less often for study participation
despite not differing in their willingness to participate in research
compared to their White counterparts (Nicholson et al., 2015). While
some eligibility criteria are related to exclusion of individuals with
medical comorbidities or those taking certain medications, other cri-
teria often include the requirement that participants travel to the in-
stitution where the research team is located. More broadly, requiring
participants to travel to research institutions assumes that participants
have the resources to meet this study requirement and can also take a
participant’s comfort for granted by requiring long research visits
where participants are often asked to abstain from eating and drinking.
Taken together, each of these common practices contribute in-
crementally to the underrepresentation of key demographics in biop-
sychosocial health research.

2.2. Solutions

Many of the factors that contribute to underrepresentation of
minorities in biopsychosocial research can be addressed by adopting a
community-based participatory research (CBPR) framework (BeLue
et al., 2014; Christopher et al., 2008; Israel et al., 1998; Shalowitz et al.,
2009). CBPR involves creating a collaborative network of research and
community stakeholders (e.g., research team, directors of community
organizations, community leaders, community members) who work
together to design, implement, evaluate, and disseminate research to
address a community health need (Horowitz et al., 2009). An important
component of CBPR is recognizing the strengths that each stakeholder
contributes to the research process. CBPR has a long history in public

Fig. 2. Characterizing the pathogenesis of a disease and its maintenance requires translation of observations related to causal disease mechanisms to populations at
greatest risk for the disease of interest.
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health research and was adopted in the mid-1980s by the World Health
Organization as a novel approach to health promotion in underserved
communities (Minkler and Wallerstein, 2005). A key role for health
researchers utilizing a CBPR framework is to help empower commu-
nities to be actively involved in social change to address health dis-
parities.

Another major challenge for researchers is developing trust within
the community with whom they want to conduct research. With this
goal in mind, the first step in the CBPR process is often to discuss the
pressing health issues and gaps in resources identified by community
leaders from local hospitals, health organizations, departments of
health, schools, and churches. For example, in one of our community-
based studies, these discussions brought to our attention that funding
for staff salaries in community clinics are often cut substantially and
with little notice. As a result, salary support for clinic staff was included
in the project budget (Thornburgh et al., 2017). This was mutually
beneficial to the community and the academic partner as it guaranteed
staff availability to oversee study outreach and facilitate proposed
community health interventions while also assured support of clinic
staff for an extended period of time.

Conversations with community leaders should also lead to the de-
velopment of a memorandum of understanding (MOU) whenever pos-
sible. An MOU is a contract often used to formalize community-aca-
demic partnerships (Israel et al., 1998; Ross et al., 2010). The content of
MOUs typically include the mission, mutual goals, responsibilities, and
deliverables of each key stakeholder. Table 1 provides a summary of the
common elements of an effective MOU. Additionally, we have included
a template for developing an MOU for mutually beneficial research with
community partners that was published by the Engagement Lab at
Emerson College in our supplementary material (See supplement 1;
Gordon and Racin, 2018). An example MOU from one of our authors’
past projects is also included (See Supplement 2; Urizar et al., 2019).
The Engagement Lab template was designed to be completed during a
conversation between all members of the collaboration to identify
mutually beneficial goals and project outcomes. An effective MOU can
be invaluable if there is turnover in leadership within community or-
ganizations, to provide clarification in roles and responsibilities during
project implementation, and to orient new individuals who enter an
established partnership. For example, the clinic director may leave
unexpectedly for another position in the middle of an ongoing clinical
trial. With an MOU in place, the new leadership is more likely to honor
the commitment to the research project’s success and completion in the
ways stated in the MOU.

Importantly, the process of creating an MOU can go a long way in
helping build the community’s trust of the research team while
achieving the project’s goals. Some issues that can emerge from these
conversations are common barriers to appointment attendance in the
target community, determinations of what language(s) should be used
for recruitment and study materials, and identifying overarching values
and norms within the population; all of which can be addressed in an
MOU.

As noted previously, certain study logistics (e.g., traveling to the

research institution) may serve as barriers to study participation.
Recruitment and retention in studies can be aided considerably by
providing reimbursements or vouchers for transportation to and from
the research visits. Reimbursing participants for the costs of transpor-
tation incurred by participating in the project may also serve as a
mutual benefit to the individual and the research team. In particular, if
the study is being conducted in a community clinic and occurring in
conjunction with regular or scheduled healthcare visits, remediation of
transportation costs may improve continuity of care for the individual
and the clinic. Similarly, a common barrier to study participation is the
need for childcare during study visits which can require some creativity
to overcome. To address the barrier of childcare, one study developed
and provided an age-appropriate educational program for African-
American children that paralleled the intervention program that was
being taught to the mothers (Thornburgh et al., 2017). In this case, not
only were the mothers available to participate in the intervention study,
they were motivated to have their child benefit from engagement in the
childcare provided. If your study staff is not capable of offering child
care to participants during study visits, many hospitals and clinics have
child care centers whose participation in child care services that sup-
port this ongoing study could be included in the MOU.

Strong community partners may even identify research spaces that
are more convenient for community members. For example, in a study
by one of the authors, partnering with the director of a large, public
prenatal clinic resulted in access to several spaces in the clinic for re-
cruitment, holding focus groups with patients (in Spanish and in
English) to receive feedback from community members on study ma-
terials, protocols, and procedures (including biological collection pro-
cedures), and teaching a stress-management intervention (Urizar et al.,
2016, 2019). Given the central location of the clinic and the volume of
patients they serve, recruitment goals were achieved, serving an eth-
nically-diverse population of low-income women and their infants (69%
Latina, 18% African-American) with high retention rates of 88% to 96%
up to one-year following their baseline assessment (Urizar et al., 2019).
Other sites that may suit community members best are community
health centers, public libraries, and churches which some of us have
used in studies in Los Angeles.

Another creative example of how barriers to enrollment and parti-
cipation in research studies can be mitigated is by eliminating the need
for travel altogether, such as by using a mobile laboratory. Mobile la-
boratories have been embraced in medicine and other physical sciences
with great success. Equipping a converted van, tractor-trailer, or re-
creational vehicle (RV) with everything needed to conduct your re-
search means that researchers can actively recruit members of the
community at fairs, festivals, and other local events that are more likely
to be representative of the community than a passively recruited
sample. Part of the goal of a CBPR framework would be to help the
research team learn how to tailor recruitment efforts specifically to the
target community.

The solutions to language and literacy barriers are somewhat self-
evident. If the research materials are only available in one language and
that language is not the participant’s first language, the participant may

Table 1
Summary of essential elements of an effective memorandum of understanding.

Element Description

Timeframe Date MOU was established and timeframe for the collaborative relationship
Partners Names, contact information, and brief descriptions of the partners participating in the collaborative relationship
Purpose A description of the mutually agreed upon purpose of the collaboration and MOU
Planned activities An itemized list of roles and responsibilities each partner will be accountable for while the MOU is active (e.g., planned meetings, allocation of

resources, protection and maintenance of data/information, agreed upon procedures for managing conflict, likely barriers to recruitment/enrollment/
retention and how they can be addressed by each party).

Financial responsibilities A clear statement of which partner(s) will be responsible for any costs associated with the work conducted as part of the collaboration
Execution of agreement Names, titles, signatures, and dates that authorized individuals within each partner organization agreed to the terms of the MOU

K.R. Kuhlman, et al. Psychoneuroendocrinology 107 (2019) 191–200

194



struggle through the consent and questionnaires at the expense of their
understanding and, ultimately, the data they provide. Conversations
when developing the community partnership may elucidate the target
population’s literacy and competencies in different languages and guide
the research team to translate important materials into one or more
languages.

Further, community partners are likely to point out whether the
proposed eligibility criteria are too exclusionary, the research protocol
is too long or questions too invasive for prospective participants, and
they may have suggestions for improvement. It is common for re-
searchers to have standard exclusion criteria for their studies without
consideration for which of these exclusion criteria may inadvertently
bias their sample and their results. Instead of adopting such a con-
servative approach to exclusion, particularly for comorbid conditions,
each eligibility and exclusion criterion should be carefully evaluated for
its prevalence in the target community and whether it can be adjusted
for statistically with an appropriately-powered sample. In fact, it may
be timely for our field to develop consensus guidelines regarding which
factors can be accounted for statistically and which are necessary to
exclude from a sample altogether (e.g., O’Connor et al., 2009). Finally,
community stakeholders may identify whether long protocols should
include breaks, refreshments, or modification of invasive procedures
which will contribute positively to retention rates and recruitment
through word-of-mouth. As demonstrated by these examples, devel-
oping strong and long-lasting research partnerships in the target com-
munity, such as using the CBPR framework, can lead to successful im-
plementation and testing of biopsychosocial models in underserved
populations.

3. Collecting biological samples in the community

There has never been a better time to be conducting field research
on biological mechanisms of health and disease. Biomarkers are not
only collected in smaller scale field and lab research, but also in po-
pulation studies (Adam and Kumari, 2009; McDade et al., 2007). Sci-
entists and laypersons are somewhat more accepting of collecting per-
sonal data in participants’ day-to-day lives because of widespread use of
mobile and “smart home” technologies. Greater public acceptability has
increased feasibility of collecting biological data at home and work
such as accelerometry, ambulatory blood pressure and heart rate, and
home sampling of biological specimens. Among the samples now
commonly collected are saliva, urine, hair, and fecal samples. Fur-
thermore, guidelines now exist for measuring many neuroendocrine
parameters in daily life (Adam and Kumari, 2009; Kuhlman et al., 2019;
Saxbe, 2008; Stalder et al., 2016). Written standardized protocols are a
good starting point for achieving reliability and precision, compar-
ability across research groups, and external validity. However, col-
lecting biological samples from people in the community also requires
minimizing participant burden and maximizing participant trust in the
researchers and the broader research enterprise. Nonetheless, there are
many challenges involved in collecting samples outside the laboratory
and in participants’ daily lives, and, fortunately, there is also a growing
number of potential solutions to these challenges.

3.1. Challenges

Reliably collecting biological samples during everyday life requires
recognition that participants have to change their behavior in some way
to engage in data collection procedures and protocols. For example,
having to take a saliva sample before getting out of bed or refrigerating
infant diapers for microbiome samples are not usual behaviors in one’s
routine. New procedures and skills must be learned, daily routines al-
tered, and those changes remembered. Researchers often underestimate
the size of this request to their participants. However, requesting that
these changes be maintained over days or weeks requires significant
motivation on the part of the participants. Theories of behavior change

may help frame challenges and potential solutions particularly for
studies requiring this sort of serial biological sampling at home
(Sheeran et al., 2017). One framework that integrates across multiple
theories, the behavior change wheel, proposes that behavior change is a
function of motivation, capability, and opportunity (Michie et al., 2011).
Although not all studies require this sort of major behavioral change,
the application of this theory is a way to frame the problems and so-
lutions in studies that do.

Here, we focus primarily on participants collecting samples from
themselves. Regardless of self- or staff-collection, some populations are
less likely to provide biological samples out of concern that samples
could be used unethically or even maliciously. For example, fears that
biological samples will be tested for substances that result either in the
removal of benefits such as from sheltered living situations, or that
scientific results could be subpoenaed in child custody proceedings.
Such concerns are often shared by key stakeholders in affected com-
munities who do not want to risk having their clients inadvertently
harmed. In addition, some populations are wary of genetic testing done
without their awareness. Indeed, African-American populations con-
tinue to experience such fears and mistrust in researchers due to his-
torical precedents that occurred prior to the institutionalization of
strong human subject research protections (see Horowitz et al., 2009
for review).

Above all else, participants must have the motivation to first parti-
cipate and then comply with researchers’ instructions. This includes
reflective motivation (conscious plans and evaluative beliefs about
what is desirable or undesirable) and automatic motivation (implicit
attitudes, biases, goals, and habits). When participants and the research
team have a superficial and time-limited relationship, and when there is
little participant investment or trust in the researchers’ intentions, the
research process, or outcomes, motivation is further diminished. More
broadly, when the study concepts, measures, or procedures are viewed
as inappropriate by the participants’ culture, motivation may also de-
crease. This issue can be particularly salient at the community level, as
described in the previous section on recruitment and retention. Of
course, motivation can also be impeded by issues of capability and
opportunity. Capability refers to the physical ability, knowledge, skills,
and stamina to perform a behavior. Physical ability and stamina are
typically a concern for specific populations, such as infants, young
children, or individuals with physical disabilities. The major challenge
is that all participants must acquire new knowledge and skills to collect
samples in a reliable manner. One barrier can be differences in lan-
guage and literacy between the research team and participants. In ad-
dition, default education and training methods often involve passive
learning, in which participants are instructed on what to do but have no
opportunity for specific feedback from the trainer. However, passive
learning, in the context of STEM education, is related to poorer reten-
tion (Freeman et al., 2014).

Factors that influence opportunity involve the physical (including
time, resources, locations, and cues) and social environment. Collecting
daily samples can disrupt individuals’ physical environment and rou-
tines. For example, in in one of our studies, a family reported that
collecting samples just before dinner disrupted their normal routine of
eating outside the home because they wanted to avoid collecting
samples in public. Social environments consist of immediate inter-
personal influences like individuals living in the home, one’s social and
occupational circles, and relationships with larger institutions and or-
ganizations (Sallis et al., 2015; Stokols, 1992). The cues and norms that
are transmitted (explicitly and implicitly) in those social environments
can be a barrier to reliable sample collection. For instance, a participant
may delay taking a saliva sample to avoid embarrassment from drooling
in front of others. Important high-status people (parents, teachers, su-
pervisors, colleagues) who are not involved in the study may also dis-
approve of a participant deviating from their normal routine to collect
samples.
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3.2. Solutions

The first critical step toward increasing motivation to participate in
research that involves biological sampling is to mitigate mistrust of the
research process in the community. The composition of a particular
research team can also be a factor in making or breaking trust with the
community. Creating opportunities during the research process where
study staff and participants can build relationships that are friendly and
supportive, where both parties care about one another’s well-being, can
increase motivation to participate in research and go a long way toward
increasing participant retention and compliance with procedures. This
can be accomplished by having research staff with experience with the
target communities or even from those communities, and also by
making hiring of research staff who have excellent interpersonal and
teaching skills a priority. The opportunities for these friendly and
supportive interactions between study staff and participants will also
increase if active recruitment methods and interactive protocol training
are employed.

Active engagement in local and social media is also a useful strategy
for maintaining relationships between your research team and the
community that may further reduce the mistrust communities have for
studies requesting biological samples. For example, the research team
can share results of their research with members of the community as a
demonstration of how biological data is used and how those results can
impact health in their community and beyond. Many labs also publish a
newsletter with updates on their lab’s projects which can help to keep
members of the community engaged. Another helpful strategy can be to
provide more information to prospective participants about the safe-
guards in place to protect their privacy. This can include explaining the
role and involvement of the institutional review board in protecting
participants, as well as the explicit permissions the research team does
and does not have for analyzing their data. Engaging directly in this
conversation may help participants better appreciate the limitations
placed on researchers when handling their sensitive information such as
medical history and biological samples that can be used to extract their
DNA.

To increase participant capability, education and training are a
starting point. Important topics include: the degree of flexibility around
sample timing and collection procedures, and the importance of hon-
estly self-reporting sample collection date, time, and confounds.
Importantly, instructions should be accessible in multiple formats (e.g.,
written, illustrated, video), and researchers should provide hands-on
training on how to perform procedures (See Supplement 3 for an ex-
ample of written saliva sampling instructions; Urizar et al., 2019).
When these strategies are actively engaged, research teams report ex-
cellent fidelity with at-home collection of biological samples (Kuhlman
et al., 2017, 2016; O’Campo et al., 2016). Researchers must also take
steps to reduce communication and didactic barriers. Materials and
didactic procedures must be clear and understandable with regard to
participant language, reading ability, and culture. Training must pro-
mote active rather than passive learning. For instance, collaborative
interactions between trainers and participants that involve specific
feedback from the trainer are related to better educational outcomes,
due to better retention, metacognition, and motivation.

Modifying physical and social environments can be a powerful way
to increase opportunity for participants to reliably collect samples.
Training in the contexts where collection will occur, such as the home,
school, or workplace, combined with collaborating with participants to
identify where to place materials increases convenience and more im-
portantly, provides physical cues that sample collection must take
place. Understanding a participants’ expected routines can facilitate
collaborative efforts to conveniently and creatively insert sample col-
lection into those routines, and create a system of written or electronic
reminders. Researchers can also work with participants to identify and
manage social environments. For instance, participants could indicate
(after considering the risks and benefits of disclosure) if they are willing

to disclose to family members or co-workers that they are participating
in a study. To this end, collecting samples from social groups (i.e.,
studying families, work teams) can actually help facilitate compliance
and precision in home biological sampling. For example, in one of our
studies, family members reported reminding each other to collect
samples on time when several family members were collecting samples
at the same time.

4. Data analysis, interpretation, and dissemination

4.1. Challenges

The challenges associated with collecting biopsychosocial data in
the community do not necessarily end with the completion of data
collection but extend into data analysis, interpretation, and dis-
seminating the results. One major challenge is related to sample size.
The labor-intensive nature of many community-based studies relative to
convenience sampling combined with the high cost of testing biological
samples often results in relatively small samples. For example, a sys-
tematic review of more than 200 studies of biological and psychological
predictors of postpartum depression contrasts the mean sample size of
studies with a biological measure at 238 (range: 16 – 1,084) to a sample
size of 960 (range: 35 – 15,389) for studies relying solely on psycho-
social measures (Yim et al., 2015). These smaller sample sizes have
implications for our growing knowledge base. Indeed, the average
sample size for studies looking at neuroendocrine functioning via the
cortisol awakening response (CAR) is 245 participants despite meta-
analytic evidence that at least 617 participants may be needed in a
cross-sectional study to reliably detect an effect of a psychosocial pre-
dictor on the CAR (Boggero et al., 2017). While achieving large sample
sizes is possible, there are financial and time-demands to this type of
study that disproportionally affect biopsychosocial work in the com-
munity.

Small sample sizes obviously affect statistical power and also limit
the statistical methods that can be confidently applied to the data. As a
result, the data-analytic approach is often limited to simple compar-
isons with few independent variables. Further, limiting data analyses to
simple comparisons prevents a thoughtful, theory-driven consideration
of the influence of confounding, moderating, and mediating variables
that may be especially knowledge-generating in heterogeneous com-
munity samples. Moreover, because of the issues related to participant
compliance with biological sampling (see section 3.1 above), missing
data is more likely to occur in studies outside of the laboratory, parti-
cularly in longitudinal designs, further compounding concerns about
adequate statistical power.

There can also be significant barriers to getting studies with small
sample sizes published, particularly in high impact and mainstream
journals. In part, this makes sense because studies with larger sample
sizes allow for more rigorous statistical analyses that can control for
confounds, rule out alternative explanations, and incorporate tests of
mediating and moderating factors. Thus, larger samples sizes increase
confidence in the internal validity of the findings reported. However, if
the tradeoff for larger samples is that they are homogenous middle- to
high-income, educated, and White, then external validity is sacrificed at
the expense of sample size. Therefore, these concerns can hinder the
generalizability and relevance of our research to difficult-to-recruit,
often disadvantaged, and traditionally under-represented populations,
such as abuse survivors, homeless individuals, or low-literacy popula-
tions (See Bonevski et al., 2014 for review).

We note that barriers to publishing work on under-represented
community samples may present themselves at different stages of the
review process. The peer review process in scientific journals is plagued
by implicit biases (Kuehn, 2017; McNutt, 2016; Pinholster, 2016), such
that papers may be more likely to be desk-rejected or triaged by the
editorial team of a journal because of a perceived lower potential for
impact, or a less favorable perception of the quality and rigor of the
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work in small samples with missing data.
When a paper passes this initial hurdle, studies conducted on under-

represented community samples face additional challenges during peer
review. For interdisciplinary, biopsychosocial community studies, nor-
mative reviewer biases (e.g., confirmatory bias, negative results bias,
gender, and race orientation; Hojat et al., 2003) are compounded by
nominating peer reviewers who may each be experts in one but not all
disciplinary aspects of the study. In particular, peer reviewers may
undervalue the integrative contribution of a study or be unaware of the
conceptual and logistical challenges involved in conducting research
with under-represented groups (Laudel, 2006). As a consequence, this
type of study may be more likely to be rejected or eventually published
in less visible, “niche” journals that neither have the same scientific
impact nor attract the same degree of public attention. Ultimately, these
challenges create small echo chambers, where there is little cross-talk
between researchers who read and publish in mainstream journals and
researchers who study disease processes in under-represented commu-
nities.

In sum, researchers who study under-represented communities face
additional analytic and publishing challenges compared to scholars
conducting research using convenience sampling of easily accessible
populations. This has significant implications for a scholar’s career
development which is determined, in large part, by the number and
impact of their publications. Until we, as a scientific community, agree
to more flexibly evaluate inclusive research, and find concrete ways in
which to incentivize and reward researchers engaging in this type of
research, we will not only systematically disadvantage researchers
committed to inclusive research, but also systematically exclude the
parts of our society with the greatest need from participation to the
detriment of public health.

4.2. Solutions

Enacting the strategies summarized in Sections 2 and 3 of this re-
view would mitigate some of the problems that plague research in
under-represented communities at this stage of the research process.
However, a range of statistical and methodological approaches to in-
creasing power without increasing sample size have been suggested,
including blocking, using designs with planned missingness, and bor-
rowing information from larger data sets (Fritz et al., 2015). Boot-
strapping techniques may also be helpful, in particular when assump-
tions of normality or homoscedasticity are violated (Erceg-Hurn and
Mirosevich, 2008).

Another way for our field to begin combatting problems of small
sample sizes would be to more aggressively engage in data sharing and
data pooling such as through the Open Science Framework. Initiatives
like the Human Connectome Project (http://www.
humanconnectomeproject.org/) and the ENIGMA (enigma.ini.usc.edu)
have resulted in a burst of knowledge creation within neuroscience.
With a similar initiative in psychoneuroendocrinology, labs and the
field more broadly would be more likely to generate generalizable
findings. For example, imagine what we might know about human
stress reactivity if we could compile a dataset of HPA axis reactivity
across all studies that have administered the Trier Social Stress Test.
This may be particularly informative given the differences in HPA axis
regulation observed in racial minority groups following acute stress
(Hostinar et al., 2014). Much like neuroimaging research, the metho-
dological nuances of psychoneuroendocrine research and variability in
those methods across labs would be a limitation. Members of the In-
ternational Society of Psychoneuroendocrinology are well-positioned to
compose standardized protocols for sample collection, assays, and data
processing that is so far monitored solely through the peer-review
process after a study has been completed. In some ways, members of the
society are already beginning to establish these standards through the
publication of expert consensus guidelines (Stalder et al., 2016), yet
many standards in the field remain poorly documented.

One strategy to mitigate publication barriers for small studies in
diverse community samples is providing strong and detailed arguments
in manuscripts for the contribution of interrogating established biop-
sychosocial processes in a target community within a translational
science framework. Investigators can also more consistently provide
demographic information on their study sample in order to adhere to
the guidelines established by the NIH. Additionally, investigators can
routinely address the strengths and limitations of their studies in the
context of those sample characteristics. If your study was inclusive of
under-represented groups, what are the implications of that for the
broader field? If the study was not inclusive, what are the important
next steps in this area? In composing this summary of our panel, there is
simply a paucity of peer-reviewed documentation of many of these
challenges and solutions to conducting biopsychosocial research within
under-represented groups that can easily be addressed by the way we
document our methods. For example, what recruitment methods were
used, which of these methods were most effective, how many people
were excluded based on each exclusion criteria. In other words, what
wisdom can be passed to the field about working with this population?
This approach may go a long way in educating interdisciplinary peer
reviewers on the challenges inherent in conducting community research
while also underscoring its importance to public health.

Scientists, editors, and reviewers across disciplines are increasingly
aware of the necessity of conducting more research with traditionally
under-represented populations which may help to solve some of the
challenges in this regard with time (e.g., Pérez-Stable and Collins,
2019). In some ways, the field of psychoneuroendocrinology is better
prepared to address this challenge because assessing biomarkers in
large samples is often cost-prohibitive, placing financial limits on
sample sizes. Thus, peer reviewers in our subfield are more likely to be
familiar with the challenges and the value of studies with small sample
sizes. On the other hand, the challenges of community research are not
limited to a small sample size per se. Steps that can be taken by pub-
lishers, editors, and editorial boards would be to enforce the reporting
of demographic characteristics in submitted manuscripts, and reflect
upon the representation of community-based research on their editorial
boards as internal advocates of the value of translating biological
models of stress and health to under-represented communities. Simi-
larly, monitoring the frequency of diverse samples represented within
each issue and across each year would go a long way in highlighting the
deficit of translation into under-represented and high-risk communities
endemic in the field. Finally, sponsorship of special issues aimed di-
rectly at translating our existing animal and human models linking
stress processes and health to different at-risk, and hard-to-reach
communities would be a valuable next step. Again, the field of psy-
choneuroendocrinology may be particularly well positioned to accom-
plish this given that each issue boasts rigorous tests of links between the
brain, hormones, and behavior in both animals and humans.

With respect to career advancement, taking all of the aforemen-
tioned steps may help to mitigate the costs of conducting translational
psychoneuroendocrinology in hard-to-recruit populations by increasing
sample sizes, data quality, and the overall impact of translational
community research. Further steps that can be taken by researchers
include asserting the importance of community research within a
translational science framework within both manuscripts and promo-
tion materials. Clearly explaining why translating the results of basic
research to the target population is critical to understanding and re-
ducing health disparities. Secondary to asserting the value of observa-
tions, it can be helpful to describe the efforts taken to recruit and retain
participants. Providing more detailed descriptions of these methods will
benefit the field by documenting effective recruitment strategies, but
also highlight the considerable efforts involved in developing effective
partnerships with the community. This is also a place where use of data
sharing and pooling may be beneficial to the field. Researchers con-
cerned about the limitations to their data may disproportionately
benefit from sharing and using standardized protocols so that their data
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may be pooled with that of other translational psychoneur-
oendocrinologists. Likewise, these same researchers may be able to
increase the impact of their work by testing their research questions

about how basic research translates to high-risk populations in large,
publicly available datasets; which are currently underutilized.
Ultimately, steps taken by individual researchers will pale in

Table 2
Summary of challenges faced by researchers studying stress and health mechanisms in diverse communities and proposed solutions.

Challenges Solutions

Recruitment and Retention

• Mistrust of researchers and research institutions especially in racial/ethnic minority
communities

• Develop a written memorandum of understanding with local clinics and community
centers to create continuity within the research relationship

• Create a way to show your investment in using your research findings to better meet
community’s needs (e.g., present results of studies to the community with an
emphasis on its contribution to our understanding)

• Utilize data to help fund health initiatives needed by the community• Provide information to prospective participants about the role of the IRB and steps
taken to assure the security of their information

• Share results of research studies using biological samples with the community
through local media and other sources trusted by the community as a demonstration
of how data is used

• Cost and inconvenience of travel for participants to and from the research
institution

• Develop partnerships to conduct the work in community sites where target
participants live and work

• Write salary support for local clinic/community center staff into grants to help recruit
and conduct study

• Reimburse participants for transportation costs to and from research visits or provide
transportation vouchers

Develop complimentary programs to provide childcare during parent participation

• Mismatch in language between research materials and preferred language of
prospective participant

• Work with community partners or focus groups to anticipate any common language
or literacy issues that may emerge with research materials and translate or edit as
needed

• Commonly used and passive recruitment strategies such as mass mailings,
newspaper and online advertisements, fliers that tend to under-recruit members of
racial/ethnic minority participants

• Use active recruitment methods especially face-to-face interactions within
community settings to recruit participants and community members as partners in
recruitment

• Strict health-related inclusion criteria often exclude individuals from racial/ethnic
minority groups

• Power studies to account for comorbidities rather than exclude them where possible

• Study procedures are or are perceived to be invasive, excessively long, or
uncomfortable

• Design research procedures from the perspective of the participant’s comfort (e.g.,
build breaks into long protocols, offer snacks if possible)

Collecting biological samples

• Collecting biological specimens inherently requires participants to change their
behavior

• Use existing research on behavior change to identify ways to increase participant
motivation, capability, and opportunity to participate and comply with the study
protocol

• Adhering to sample collection protocols requires new skills and knowledge about
how to correctly collect specimens and why adherence to collection protocols is
important

• Engage participants in active rather than passive training (e.g., detailed in-person
explanation and demonstration of sampling in the location where samples will be
collected such as the participants’ homes)

• Share results of previous research using similar samples to demonstrate how samples
will be used

• Conduct focus groups to identify parts of protocol that are confusing or unlikely to be
adhered to

• Provide multiple forms of information including, in person demonstration, written,
illustrated, and video training on sample collection to emphasize the importance of
timing and adherence to protocols and honest reporting of collection times

• Biological sample collection procedures interfere with participants’ daily routines • Incorporate discussion of barriers to compliance in sample collection into in-home
trainings and how to proactively minimize them (e.g., identify physical cues and set
reminders)

• Interpersonal contexts may interfere with participant motivation to adhere to study
protocols (e.g., expectation to collect samples before dinner even though not all
family dinners are at home)

• Consider engaging social groups in sample collection (e.g., families, teams)

• Diminished participant engagement across time in longitudinal studies • Hire enthusiastic, friendly, committed, and diverse staff (preferably that come from
the target community) that develop rapport with the participants

• Create staff consistency for participants (e.g., assign one well-chosen staff person to
participant contact or use the same person to maintain the participant connection
throughout the project as much as possible)

Data analysis, interpretation, and dissemination

• Small study sample sizes with more limited options for data analysis • Use blocking, planned missingness, and borrow from larger datasets when power is
low

• Use bootstrapping techniques when assumptions of normality cannot be met• Contribute to data sharing / pooling initiatives that harness the strengths of diverse
samples across multiple studies

• Use large, publicly-available datasets to test research questions if possible• Rejection of papers from target journals • Provide strong rationale in manuscripts about the importance of biopsychosocial
processes in the target population including both basic and translational rationales
where relevant

• Obstacles to tenure and promotion • Assert importance of your research in target communities within a translational
science framework, details on difficulty of the recruitment, retention, and
procedural work involved in studying your target population, as well as the long-
term benefits of working relationships with community partners to long-term
projects in promotion materials
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comparison to efforts to change the institutions and contexts within
which our scholarly work is conducted and evaluated.

5. Conclusion

In this review, we have summarized the content of an expert panel
on testing plausible biopsychosocial models in diverse community
samples that occurred at the 2018 meeting of the International Society of
Psychoenuroendocrinology. Three themes emerged. First, the difficulties
in recruitment and retention of under-represented groups such as racial
and ethnic minorities and low-income populations are often greater
than in studies of higher income and less diverse samples who have
been studied most often in biopsychosocial research. Second, difficul-
ties in collecting biological samples outside of the laboratory in the
understudied communities experiencing health disparities can in-
troduce challenges that may undermine the rigor and generalizability of
the data. Third, researchers conducting studies of biopsychosocial
processes in traditionally under-represented samples may face addi-
tional challenges in knowledge dissemination. Among these are edi-
torial and reviewer biases, smaller samples sizes that preclude the use of
advanced statistical methods, and higher rates of missing data. Table 2
provides a summary of these challenges facing researchers who study
stress and health within under-represented communities along with the
solutions proposed by this panel. Of note, the challenges and solutions
summarized in this review are not exhaustive. Rather, they reflect a
combination of the experiences of our expert panel, questions raised by
the audience, and the ensuing discussion about the research process
from recruitment to publication. It should also be noted that diversity in
this panel largely focused on racial, ethnic, and socioeconomic di-
versity, which are only a few of the many dimensions of diversity to
consider.

This discussion is placed in the context of the current focus on
translational science across many sub-disciplines for which one main
objective is to reduce rates of disease including stress-related illness.
The aim of the panel, and this summary, was to foster a formal dis-
course within the field on these topics and generate shared knowledge
across research labs and disciplines in order to more effectively test
plausible biopsychosocial mechanisms in the communities at the
greatest risk of health disparities broadly, and stress-related diseases
specifically.

In conclusion, biopsychosocial health researchers, and those with
whom they collaborate, must meet the challenge of studying all people
especially populations at the greatest risk of disease. The challenges are
notable and, like most methodological challenges, may seem in-
surmountable at times. Yet science will only progress for the public
good if these methodological challenges lead to new strategies, tech-
niques, creative solutions, and efforts to surmount them.
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