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Abstract

Social determinants of health (SDOH) refer to the broad range of social, economic, political, and
psychosocial factors that directly or indirectly shape health outcomes and contribute to health
disparities. There is a growing and concerted effort to address SDOH worldwide. However,
the application of SDOH to health behaviour change intervention research is unknown. We

reviewed the synthesis literature on health behaviour change interventions targeting self-regulation

to: (a) describe the sociodemographic characteristics, (b) determine which types of social
determinants were tested as moderators of health behaviour change interventions, (c) evaluate
the methodological quality of the meta-analytic evidence, and (d) discuss scientific gaps and
opportunities. Thirty (45.4%) of 66 articles examined heterogeneity of treatment effects by
SDOH. There was a lack of racial/ethnic, immigrant, sexual/gender minority, and lifecourse
sample diversity. Overall, 73.5% of SDOH moderator analyses tested heterogeneity of treatment
effects by gender, race/ethnicity, and intervention setting; none examined neighbourhood factors.
Methodological quality was negatively correlated with number of SDOH analyses. Most SDOH
moderator analyses were atheoretical and indicated statistically non-significant differences. We
provide an integrated SDOH and science of behaviour change framework and discuss scientific
opportunities for intervention research on health behaviour change to improve health equity.
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Seven out of 10 deaths and 37% of premature deaths worldwide are attributable to
noncommunicable diseases (NCDs) such as cardiovascular disease, diabetes, cancer,
respiratory diseases, and mental illness (World Health Organization “Noncommunicable
diseases,” 2018). In 2015, behavioural and lifestyle-related metabolic risk factors for NCDs,
such as smoking, alcohol use, high sodium, high body mass index, high fasting plasma
glucose, high systolic blood pressure, and high total cholesterol, were among the top 10
leading global risk factors for disability adjusted life-years and death (Forouzanfar et al.,
2016). Social disadvantage and marginalisation (e.g., poverty, unemployment) significantly
increase the risk of death, NCDs, and NCD-related health risk behaviours (Braveman,
Egerter, & Williams, 2011; Solar & Irwin, 2010). These social factors are not evenly
distributed across the population and result in health disparities—defined as avoidable,
unfair, unjust and systematic differences in health between population groups that are
predicated on the risks and resources conferred by their social (dis)advantages (Braveman,
2006; CSDH, 2008; Marmot, 2005). Newer definitions differentiate the causes from the
outcomes that result in a health disparity (Duran & Perez-Stable, 2019).

Social determinants of health (SDOH) refer to the broad range of social, economic, political,
psychosocial and behavioural factors that directly or indirectly shape health outcomes,
which in turn contribute to health disparities (Braveman, 2006; Braveman et al., 2011,
Marmot, 2005; Solar & Irwin, 2010). A global and concerted effort to address the SDOH
that drive health inequities was launched in the 215t century and advanced most notably

by the World Health Organization (WHO) and its Commission on Social Determinants of
Health (CSDH), which called for closing the health gap in a generation (CSDH, 2008).
These efforts led to a proliferation of health equity and social justice centered interventions
and policies that address the upstream determinants or root causes of health disparities
(CSDH, 2008). While a SDOH framework is commonly used to understand the social
distribution of disease, its application to behaviour change science and intervention research
is unknown. This leaves many unanswered questions about what types of health behaviour
change interventions are effective and for whom, and under what social conditions they are
efficient.

We utilized the WHO CSDH conceptual model as an organizing framework to consider
how structural factors (i.e., macro-economic social and public policies, culture and societal
values) configure people’s health trajectories according to their position within the social
hierarchy or their socioeconomic position, which reflects the relative power, prestige,

and resources afforded by one’s social identities, including but not limited to one’s race,
ethnicity, education, occupation, income, and gender (Solar & Irwin, 2010). In turn,

it is these structural factors and people’s socioeconomic positions rather than innate
predispositions to ill or good health that shape direct or intermediary pathways (i.e.,
psychosocial and behavioural, cultural, biological, environmental, health care systems, and
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material circumstances) to health by influencing the extent of exposure to intermediary
factors or vulnerability to health risks (Solar & Irwin, 2010). By extension, we posit that
these same structural-level and individual-level factors may moderate the effectiveness of
health behaviour change interventions, or behaviour change techniques (BCTs) aimed at
altering intermediary pathways. Herein, we reviewed the synthesis literature on health
behaviour change interventions targeting self-regulation summarized in Hennessey et al.

(in press) to: (a) describe the representativeness of the meta-review with respect to SDOH
categories (% minority race/ethnicity, % gender, % immigrant), (b) determine which

types of SDOH categories were tested as moderators, (c) evaluate the evidence for social
determinants as moderators of health behaviour change intervention effectiveness, and (d)
discuss scientific gaps and opportunities. Hennessey et al.’s (in press) meta-review was
chosen as a point of departure for our review because this represents, to our knowledge,

the first contemporary attempt to use standardized reporting tools to synthesize and evaluate
the quality of all the meta-analytic evidence to date on how and whether health behaviour
change interventions linked to various chronic diseases and related intervention components
impact self-regulation, one of the most commonly implicated mechanisms in behaviour
change.

Two of three review authors (SVD, LGC) independently extracted key study, SDOH
moderator characteristics and findings after a period of calibration. This included a joint
review of 30 out of 66 articles in Hennessey et al.’s (in press) review. All discrepancies
were resolved through consensus with a third review author (CA). Study characteristics
included % racial/ethnic minority/aboriginal, % women, % immigrant, average age, age
group, health condition, country/region, primary outcomes, type of intervention, type and
number of SDOH moderator analyses. SDOH moderator types included % race/ethnicity
(or % non-Hispanic White), income, education, % women, housing, intervention, setting
(clinic, community), occupation, unemployment, rural/urban setting, sexual/gender minority
status, linguistic minority, access to health care, and discrimination. While not exhaustive,
these SDOH categories capture common structural or root causes of health disparities as
well as individual-level intermediary factors of health disparities including those related to
one’s socioeconomic position (Solar & Irwin, 2010; Alvidrez et al., 2019). We also included
information extracted from Hennessey et al. (in press) about the BCT framework used and
the methodological quality of the meta-analyses measured with the AMSTAR-2 (Shea et

al., 2017), an indicator of the proportion of completed standardized reporting items. Given
the exploratory aim, we used an AMSTAR-2 score of 0.5 as a cut-off to discuss SDOH
moderator results (tested in meta-regressions or subgroup analyses).

Sociodemographic Diversity of Meta-Analytic Samples in Synthesis Review

The average percentage of racial/ethnic minorities in the meta-analyses was 12.96%
(Supplemental Table 1). Only 21 out of 66 meta-analytic studies reported data on racial/
ethnic or minority sample composition. The average percentage of women participants
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was 40.17%. The average age was 46.12 (SD=16.76). Of the 66 articles, 56.06% focused
only on adults, 4.55% focused only on children or adolescents, and 3.03% on older adults
(Supplemental Table 2). The meta-analyses were global; 42.42% included studies conducted
in two or more countries.

Social Determinants of Health as Moderators of Health Behaviour Change Interventions

Thirty meta-analyses or 45.45% conducted at least one SDOH moderator analysis (mode:

1, range: 1 to 6; Table 1). One meta-analysis conducted SDOH moderator analyses in
children, but none focused on older adults. In total, there were 68 different types of

SDOH moderator analyses conducted. These analyses examined heterogeneity of treatment
effects according to gender (33.82%), intervention setting (clinic vs. community) (20.59%),
race/ethnicity/aboriginal (19.12%), income (10.29%), other category (8.82%) (e.g., study
location [region]), education (5.88%), and housing (1.47%). None of the moderator analyses
examined heterogeneity of treatment effects by occupation, unemployment status, rural vs.
urban setting, sexual/gender minority status, linguistic minority status, access to care (e.qg.,
health insurance), or exposure to discrimination. The most common outcomes for the SDOH
moderator analyses were medication adherence (23.33%), physical activity (20%), blood
pressure (16.67%), weight status (13.33%), and alcohol consumption (10%) (Supplemental
Table 3). Twenty-three of SDOH moderator articles (76.7%) did not use an established
behaviour change framework or classification system.

Most SDOH moderator analyses (73.5%) indicated statistically non-significant differences.
Out of the 68 SDOH moderator analyses, 14 reported larger effect sizes for racial/

ethnic minorities/aboriginals, women, low income, low education [limited literacy], clinical
settings, and geographic regions (e.g., developing countries). Twelve reported smaller effect
sizes for those who were homeless, in community settings, and in geographic regions
outside of Asia, America, and Europe. The average AMSTAR-2 score was 0.44, and the
range was 0.08-0.88. The correlation between the AMSTAR-2 score and the number of
SDOH moderator analyses was 1(28) = —47, p< 0.01. Ten articles had an AMSTAR-2
score of 0.5 or higher. In these articles, heterogeneity of treatment effects according to
race/ethnicity, income, gender, intervention setting or study location were examined, and are
described below.

Medication Adherence.—Neither % women (Demonceau et al., 2013; Ruppar, Dunbar-
Jacob, Mehr, Lewis, & Conn, 2017) nor race (% Black) significantly predicted intervention
effectiveness on medication adherence (Ruppar et al., 2017).

Smoking.—Psychosocial interventions effect sizes on smoking abstinence in late
pregnancy did not differ by SES (Chamberlain et al., 2017). While Chamberlain et al.
(2017) described the results of RCTs that targeted specific racial/ethnic groups or conducted
subgroup analyses, there was insufficient evidence from which to draw firm conclusions.

Glycemic Control.—Gender did not predict intervention effectiveness on glycemic

control in patients with type-2 diabetes (Farmer et al. (2012)). Similarly, intervention setting
(diabetes clinic vs. primary care clinic) did not modify the effectiveness of patient activation
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interventions on hemoglobin Alc (HbAlc) levels (Bolen et al., 2014). While Zhu et al.
(2016) did not find that studies in Asia vs. America-Europe differed in the effectiveness of
self-monitoring of blood glucose on HbA1c levels, Bolen et al. (2014) found larger group
differences in A1C in study locations outside of the US, Europe, or Canada (Bolen et al.,
2014).

Physical activity.—Gender did not moderate the effect sizes of goal setting interventions
on physical activity (McEwan et al. (2015). Interventions delivered in primary care or
medical centers had larger effect sizes than those delivered at home (in-person, telephone,
or mobile/ Internet); work-place delivered interventions were the least effective (McEwan et
al., 2015).

Weight status.—Effectiveness of lifestyle interventions on postpartum body weight loss
did not differ by intervention setting (home based or center-based care) (Lim et al., 2015).

Alcohol use.—Health behaviour change interventions targeting frequency of heavy
drinking were less effective with increasing proportion of Blacks (Scott-Sheldon, Carey,
Elliott, Garey, & Carey, 2014). Gender did not moderate intervention effectiveness.

Health Related Behaviour and Intentions.—Gender and race/ethnicity did not
moderate the effectiveness of health behaviour change interventions that targeted attitudes,
norms, and self-efficacy on health related behaviour and intentions (Sheeran et al., 2016).

Discussion

Our aim was to evaluate the heterogeneity of treatment effects by SDOH categories across
the 66 articles included in Hennessey et al.’s (in press) review on health behaviour change
interventions targeting self-regulation. Thirty articles (45%) conducted SDOH analyses, and
ten were of high methodological quality. Below we discuss the scientific gaps that emerged
from this review followed by a discussion of the scientific opportunities and new directions.

Scientific Gaps

Atheoretical designs and lack of sociodemographic and lifecourse diversity.—
While nearly half of the articles examined heterogeneity of treatment effects by SDOH
categories, among them, roughly 77% did not utilize a BCT framework, and none made
explicit mention to a SDOH framework. Overall, racial/ethnic minority/aboriginal groups
(12.96%), and immigrants (0%) were underrepresented. No articles examined differences in
intervention effectiveness by sexual/gender minority status or linguistic minority status. In
addition, only one meta-analysis of RCTs of children conducted SDOH moderator analyses
while none was done for older adults.

Disproportionate focus on individual level factors and not root causes of
health disparities.—Nearly 74% of the SDOH moderator analyses performed were
concerned with the effect of individual-level intermediary SDOH factors (race/ethnicity,
gender, intervention setting) and not with the effect of structural or root causes of health
disparities. The one exception was housing (Conn & Ruppar, 2017). Relatedly, none of

Health Psychol Rev. Author manuscript; available in PMC 2024 November 27.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Alcantara et al.

Page 6

the SDOH moderator analyses tested heterogeneity of treatment effects by occupation,
unemployment status, rural, vs. urban setting, access to care (e.g., health insurance), or
exposure to discrimination/racism.

Variable methodological quality of meta-analyses.—Among the 30 articles testing
SDOH moderators, only ten had an AMSTAR-2 score of 0.5 or higher, indicating

coverage of 50% of standard meta-analytic reporting items (e.g., protocol registration,
literature search, assessment of risk of bias, publication bias, etc.). The correlation between
methodological quality and the number of SDOH analyses was negative and statistically
significant, which may reflect a tendency for suboptimal reporting of meta-analytic study
procedures to correspond with investigator likelihood to conduct post hoc SDOH analyses,
or limitations of the AMSTAR-2 standardized reporting tool, though further research is
warranted. Only one meta-analysis satisfied 70% of the AMSTAR-2 items (Chamberlain
et al., 2017); the cut-off that Hennessey et al. (in press) used to indicate high quality. The
variable methodological quality as well as the differential findings by type of health outcome
obfuscate our ability to make conclusions about the extent to which SDOH moderators
impact intervention effectiveness. Relatedly, moderation according to race/ethnicity was
often tested in meta-regressions as percentage of racial/ethnic minority in the sample, but
this approach does not adequately compare treatment effects across racial/ethnic categories
and may have contributed to the observed non-significant effects.

Scientific Opportunities

The increasing focus on SDOH and community-level interventions, as well as advances in
digital health technologies offer scientific opportunities for intervention science on health
behaviour change to improve health equity. Below we discuss four of such promising
directions for future research, which have great potential to simultaneously enhance
methodological rigor, increase sample representativeness, and to shift the focus from the
individual to the community.

Integrate SDOH and Science of Behaviour Change (SOBC) frameworks and
methodologies.—In order to design multi-level health behaviour change interventions
to reduce morbidity and mortality from NCDs for all, an integrated SDOH and SOBC
framework is needed. Building off Hennessey et al.’s (in press) logic model, an integrated
framework requires investigators to consider from the outset of the research process how
SDOH shape the intervention/prevention strategies, target mechanisms of action, proximal
or intermediary outcomes, behaviours, or indicators, and long-term health outcomes.

This ensures that questions regarding the heterogeneity of treatment effects by SDOH,
how SDOH may affect BCTs, and how they may target mechanisms of action (i.e., self-
regulation) are not an afterthought.

In Table 2, we present a heuristic to help facilitate the integration of SDOH and SOBC
(https://commonfund.nih.gov/behaviorchange) theoretical frameworks and list key questions
to guide investigators at each stage of the research process from hypothesis generation,
sampling, operationalisation, analysis, to interpretation of results, and implications. This
framework calls on investigators to use multi-level models of moderators and mediators
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to consider: (a) for whom and under what social conditions are health behaviour change
interventions effective and efficient? (b) for whom and under what social conditions

do BCTs alter health behaviours and engage target mechanisms of action? (c) is the

sample diverse and reflective of the SDOH categories hypothesized to alter outcomes

and target mechanisms? (d) are the measures of target mechanisms of action valid

across subpopulations? (e) is the study sufficiently powered to test these hypotheses? (f)

are target mechanisms informed by SDOH? (g) are contextual barriers to intervention
uptake addressed (e.g., transportation, health literacy, cultural beliefs)? An integrated
framework may promote awareness of the need for diversity in the representation of

the populations enrolled in interventions. This integrated framework also underscores

health equity, and calls for an explicit consideration of the extent to which interventions
widen or narrow health disparities and the implications for the development of upstream
interventions and community engagement. Importantly, interventions can be more impactful
for the individuals that are enrolled when community engagement and awareness of
community strengths and resources are central in the design and implementation such

that the interventions that are developed and tested are acceptable and sustainable in

the target communities (Koh et al., 2010). To illustrate, an RCT of a psychosocial
intervention targeting smoking in pregnancy re-designed from an integrated SDOH and
SOBC framework would be concerned not only with determining how (e.g., feedback,
social support, tailoring) and why (e.g., improved self-efficacy, self-regulation) such health
behaviour interventions work, but also with understanding how the conditions where
pregnant women “work, live, and play” result in differential exposure to social determinants
that subsequently alter the pathways through which BCT techniques might impact purported
mechanisms of action, and ultimate intervention effectiveness. Indeed, RCTs designed from
an integrated perspective might test whether motivational interviewing impacts smoking
cessation and self-efficacy equally in pregnant women with and without a reported history
of early life adversity (e.g., poverty, maltreatment) particularly given the effect of adversity
on mechanisms of action (stress reactivity, self-regulation) in behaviour change. Relatedly,
RCTs of behavioural counseling for smoking cessation in pregnancy re-designed from an
integrated SDOH and SOBC framework would require active contention with the policy
relevant conditions and implications of their findings from the outset. Investigators would
need to answer questions such as how does variation in state policies in Medicaid expansion
affect who does and does not have access to behavioural counseling for smoking cessation
and in turn how does the siloed implementation of behavioural counseling in higher income
communities widen health disparities among those with and without access to Medicaid
coverage. An integrated framework places equal weight on understanding the how and why
a health behaviour intervention works with understanding the social conditions, settings, and
contextual factors that affect for whom an intervention is effective. While this integrated
framework may be most useful at the intervention design stage for primary studies, it is
possible that these key questions could be integrated into extant standardized reporting tools
and applied toward the evaluation of meta-analytic evidence for core SDOH considerations.

Explore intersecting SDOH categories.—Most SDOH moderator analyses were of
sociodemographic categories (e.g., gender, race/ethnicity, income, education), and often
these were examined in isolation. However, as contemporary research on intersectionality
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and health has shown, individuals occupy multiple social identities, or social positions,
that reflect interconnected systems of power and privilege; these systems configure access
to risks and resources, which ultimately shape health disparities (Bowleg, 2012; Cole,
2009; Evans, Williams, Onnela, & Subramanian, 2018). As a result, explorations of
differences in treatment effectiveness by a single sociodemographic category or social
position, without consideration of the other social positions may be a limitation of the
work thus far and present an area for future research. While results of SDOH moderator
analyses overwhelming found non-statistically significant differences, it is possible that an
intersectional lens would yield different findings.

Highlight Timing and the Developmental Lifecourse Perspective.—Meta-analytic
studies of health behaviour change interventions targeting self-regulation in children or
older adults were disproportionately underrepresented among studies with SDOH moderator
analyses. Further, most of the measures of SDOH exposures were snapshots of an
individual’s social position in a moment in time (e.g., household income in adulthood,
housing status in adulthood). While these findings generally point to the need for more
research on the science of behaviour change across the lifecourse, they also highlight

the need for a developmental life course approach to the study of health disparities and
intervention science to address these inequities (Gee, Hing, Mohammed, Tabor, & Williams,
2019; Jones et al., 2019; Rosenthal et al., 2015). A developmental life course approach
emphasises how early life adversity and exposure to social determinants (e.g., racism,
poverty, marginalization) unfold over time, the importance of the timing of these exposures
relative to developmental stage, and the impact of cumulative social and environmental
exposures, as well as their intergenerational transmission (Gee et al., 2019; Jones et al.,
2019; Rosenthal et al., 2015). This is particularly important for health behaviour change
interventions targeting self-regulation skills, which are developed initially in childhood

and impacted by social determinants such as poverty (Blair, 2010). Indeed, the National
Institutes of Health funded a research network focused on reversibility of early life adversity,
which suggested pathways forward to provide interventions in adulthood that could reverse
or remediate effects of early life SDOH such as poverty, abuse or neglect (Reiss et al.,
2019). To that end, Mindfulness-Based Cognitive Therapy, which targets self-regulation,
shows replicated greater effects on preventing depression relapse in adults exposed to

early life abuse vs. those not exposed (Kuyken et al., 2015; J. M. Williams et al., 2014).
Future research should draw from developmental research on target mechanisms of action
and SDOH to hypothesise and test for whom, under what social conditions, and when
would SDOH impact BCT’s engagement of target mechanisms and health outcomes.
Importantly, there were no moderator analyses by exposure to racism/discrimination despite
the increasing recognition that racism is a pernicious SDOH with sustained adverse health
effects across the lifecourse (Trent, Dooley, & Dougé, 2019; D. R. Williams & Mohammed,
2013). This is also a critical area for future research.

Leverage Precision Public Health and advances in digital technologies to
design and test community-level health interventions.—Despite the growing and
established evidence on the importance of place for health (Kind et al., 2014), none of the
SDOH moderator analyses tested heterogeneity in treatment effectiveness by neighbourhood
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or other place-level factors (e.g., urban vs. rural). Precision Public Health (PPH), a field
which focuses on identifying and delivering the “right interventions in the right community
at the right time” (Khoury, lademarco, & Riley, 2016) has much to offer the science of
behaviour change. PPH expands the attention from individual health, genetics, and precision
medicine to population health, the environment, and community-level health interventions
(Chowkwanyun, Bayer, & Galea, 2018; Khoury et al., 2016). The opportunity to use PPH
approaches to design health behaviour change interventions intended for specific places,
communities, or postal codes, and to assess how these interventions alter health behaviour
outcomes and mechanisms at the community or neighbourhood level is an exciting new
research direction. There are recent global examples of these setting or community
interventions (Newman, Baum, Javanparast, O’Rourke, & Carlon, 2015). Further, the digital
revolution has brought advances in population-level data collection, and the capacity to
collect real-time health behaviour data that can be aggregated to the community-level (Shah,
Steyerberg, & Kent, 2018). Researchers may soon be able to simultaneously use big data
strategies and predictive analytics (that use SDOH data captured in the electronic health
record) to design targeted, community-level interventions, and then they could subsequently
map individual-level changes in biological markers (e.g., cortisol, insulin resistance) that are
in response to such interventions and then aggregate these to the neighbourhood-level. This
is a nascent area with unresolved challenges (e.g., standardisation, uneven infrastructure
across communities) and ethical questions (Cantor & Thorpe, 2018; Garg, Homer, &
Dworkin, 2019; Khoury et al., 2016).

Conclusion

There is a growing and concerted effort to address SDOH worldwide. To our knowledge,
our review is the first contemporary characterization of heterogeneity of treatment effects
by SDOH for health behaviour change interventions targeting self-regulation. Overall, 45%
of studies tested SDOH moderators, and yet, most studies were atheoretical, lacked sample
and lifecourse diversity, were of poor methodological quality, and were focused at the
individual-level. More diverse, high quality, theoretically-informed, and adequately powered
interventions are needed to determine if SDOH moderators are effective in health behaviour
change interventions. We present an integrated SDOH and SOBC framework for primary
intervention research on health behaviour change, the first of its kind, that offers great
promise in understanding the effect of social determinants on intervention effectiveness,
BCTs, health outcomes, and mechanisms of action while simultaneously centering health
equity, social justice, and community health.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

This work was supported by the National Heart and Lung and Blood Institute under grants HL125748 and
HL125939; the Agency for Healthcare Research and Quality under grant HS024274, and by the National Institute
of Health (NIH) Science Behavior Change Common Fund Program through an awarded administered by the
National Center for Complementary and Integrative Health under grants UH3AT009145 and UH2AT00915. The

Health Psychol Rev. Author manuscript; available in PMC 2024 November 27.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Alcantara et al. Page 10

content is solely the responsibility of the authors and does not necessarily represent the official views of the
National Institutes of Health or the Agency for Healthcare Research and Quality.

References

Alvidrez J, Castille D, Laude-Sharp M, Rosario A, & Tabor D. (2019). The National Institute on
Minority Health and Health Disparities Research Framework. American Journal of Public Health,
109(S1), S16-S20. 10.2105/AJPH.2018.304883 [PubMed: 30699025]

Blair C. (2010). Stress and the Development of Self-Regulation in Context. Child development
perspectives, 4(3), 181-188. doi:10.1111/j.1750-8606.2010.00145.x [PubMed: 21779305]

Bolen SD, Chandar A, Falck-Ytter C, Tyler C, Perzynski AT, Gertz AM, ... Windish DM (2014).
Effectiveness and safety of patient activation interventions for adults with type 2 diabetes:
systematic review, meta-analysis, and meta-regression. Journal of General Internal Medicine, 29(8),
1166. doi:10.1007/s11606-014-2855-4 [PubMed: 24733301]

Bowleg L. (2012). The problem with the phrase women and minorities: intersectionality-an important
theoretical framework for public health. American journal of public health, 102(7), 1267-1273.
d0i:10.2105/AJPH.2012.300750 [PubMed: 22594719]

Braveman P. (2006). HEALTH DISPARITIES AND HEALTH EQUITY: Concepts
and Measurement. Annual Review of Public Health, 27(1), 167-194. doi:10.1146/
annurev.publhealth.27.021405.102103

Braveman P, Egerter S, & Williams DR (2011). The social determinants of health: coming of age.
Annu Rev Public Health, 32, 381-398. doi:10.1146/annurev-publhealth-031210-101218 [PubMed:
21091195]

Cantor MN, & Thorpe L. (2018). Integrating Data On Social Determinants Of Health Into Electronic
Health Records. Health Affairs, 37(4), 585-590. doi:10.1377/hlthaff.2017.1252 [PubMed:
29608369]

Chamberlain C, O’Mara-Eves A, Porter J, Coleman T, Perlen SM, Thomas J, & McKenzie JE (2017).
Psychosocial interventions for supporting women to stop smoking in pregnancy. Cochrane Database
of Systematic Reviews(2). doi:10.1002/14651858.CD001055.pub5

Chowkwanyun M, Bayer R, & Galea S. (2018). “Precision” Public Health — Between Novelty
and Hype. New England Journal of Medicine, 379(15), 1398-1400. doi:10.1056/NEJMp1806634
[PubMed: 30184442]
Cole ER (2009). Intersectionality and research in psychology. American Psychologist, 64(3), 170-180.
doi:10.1037/a0014564 [PubMed: 19348518]

Conn VS, & Ruppar TM (2017). Medication adherence outcomes of 771 intervention
trials: Systematic review and meta-analysis. Preventive Medicine, 99, 269-276. doi:10.1016/
j.ypmed.2017.03.008 [PubMed: 28315760]

CSDH. (2008). Closing the gap in a generation: health equity through action on the social determinants
of health. Final Report of the Commission on Social Determinants of Health. Geneva: World
Health Organization.

Demonceau J, Ruppar T, Kristanto P, Hughes D, Fargher E, Kardas P, ... Vrijens B. (2013).
Identification and Assessment of Adherence-Enhancing Interventions in Studies Assessing
Medication Adherence Through Electronically Compiled Drug Dosing Histories: A Systematic
Literature Review and Meta-Analysis. Drugs, 73(6), 545-562. doi:10.1007/s40265-013-0041-3
[PubMed: 23588595]

Duran DG, & Perez-Stable EJ (2019). Novel Approaches to Advance Minority Health and Health
Disparities Research. Am J Public Health, 109(S1), S8—s10. doi:10.2105/ajph.2018.304931
[PubMed: 30699017]

Evans CR, Williams DR, Onnela J-P, & Subramanian SV (2018). A multilevel approach to modeling
health inequalities at the intersection of multiple social identities. Social Science & Medicine, 203,
64-73. doi:10.1016/j.s0cscimed.2017.11.011 [PubMed: 29199054]

Farmer AJ, Perera R, Ward A, Heneghan C, Oke J, Barnett AH, ... O’Malley S. (2012). Meta-analysis
of individual patient data in randomised trials of self monitoring of blood glucose in people with
non-insulin treated type 2 diabetes. BMJ, 344, e486. doi:10.1136/bmj.e486 [PubMed: 22371867]

Health Psychol Rev. Author manuscript; available in PMC 2024 November 27.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Alcantara et al.

Page 11

Forouzanfar MH, Afshin A, Alexander LT, Anderson HR, Bhutta ZA, Biryukov S, ... Murray
CJL (2016). Global, regional, and national comparative risk assessment of 79 behavioural,
environmental and occupational, and metabolic risks or clusters of risks, 1990-2015: a systematic
analysis for the Global Burden of Disease Study 2015. The Lancet, 388(10053), 1659-1724.
doi:10.1016/S0140-6736(16)31679-8

Garg A, Homer CJ, & Dworkin PH (2019). Addressing Social Determinants of Health: Challenges
and Opportunities in a Value-Based Model. Pediatrics, 143(4), €20182355. doi:10.1542/
peds.2018-2355

Gee GC, Hing A, Mohammed S, Tabor DC, & Williams DR (2019). Racism and the Life Course:
Taking Time Seriously. American journal of public health, 109(S1), S43-S47. doi:10.2105/
AJPH.2018.304766 [PubMed: 30699016]

Hennessy EA, Johnson BT, Acabchuk RL, McCloskey K, & Stewart-James J. (in press). Mechanisms
of health behaviour change: A systematic meta-review of meta-analyses, 2006-2018. Health
Psychology Review.

Jones NL, Gilman SE, Cheng TL, Drury SS, Hill CV, & Geronimus AT (2019). Life Course
Approaches to the Causes of Health Disparities. American journal of public health, 109(S1),
S48-S55. doi:10.2105/AJPH.2018.304738 [PubMed: 30699022]

Khoury MJ, lademarco MF, & Riley WT (2016). Precision Public Health for the Era of
Precision Medicine. American journal of preventive medicine, 50(3), 398-401. doi:10.1016/
j.amepre.2015.08.031 [PubMed: 26547538]

Kind AJH, Jencks S, Brock J, Yu M, Bartels C, Ehlenbach W, ... Smith M. (2014). Neighborhood
socioeconomic disadvantage and 30-day rehospitalization: a retrospective cohort study. Annals of
internal medicine, 161(11), 765-774. doi:10.7326/M13-2946 [PubMed: 25437404]

Koh HK, Oppenheimer SC, Massin-Short SB, Emmons KM, Geller AC, & Viswanath K. (2010).
Translating research evidence into practice to reduce health disparities: a social determinants
approach. American journal of public health, 100 Suppl 1(Suppl 1), S72-S80. doi:10.2105/
AJPH.2009.167353 [PubMed: 20147686]

Kuyken W, Hayes R, Barrett B, Byng R, Dalgleish T, Kessler D, ... Byford S. (2015). Effectiveness
and cost-effectiveness of mindfulness-based cognitive therapy compared with maintenance
antidepressant treatment in the prevention of depressive relapse or recurrence (PREVENT):

a randomised controlled trial. Lancet, 386(9988), 63—73. d0i:10.1016/s0140-6736(14)62222-4
[PubMed: 25907157]

Lim S, O’ Reilly S, Behrens H, Skinner T, Ellis I, & Dunbar JA (2015). Effective strategies for weight
loss in post-partum women: a systematic review and meta-analysis. In (Vol. 16, pp. 972-987).

Marmot M. (2005). Social determinants of health inequalities. The Lancet, 365(9464), 1099-1104.
doi:10.1016/s0140-6736(05)74234-3

McEwan D, Harden SM, Zumbo BD, Sylvester BD, Kaulius M, Ruissen GR, ... Beauchamp MR
(2015). The effectiveness of multi-component goal setting interventions for changing physical
activity behaviour: A systematic review and meta-analysis. Health Psychology Review, 10(1),
1-44. doi:10.1080/17437199.2015.1104258

Newman L, Baum F, Javanparast S, O’Rourke K, & Carlon L. (2015). Addressing social determinants
of health inequities through settings: a rapid review. Health Promotion International, 30(suppl_2),
1i126—ii143. doi:10.1093/heapro/dav054 [PubMed: 26420808]

Noncommunicable diseases. (2018). Retrieved from https://www.who.int/news-room/fact-sheets/detail/
noncommunicable-diseases

Reiss D, Nielsen L, Godfrey K, McEwen B, Power C, Seeman T, & Suomi S. (2019). Midlife
reversibility of early-established biobehavioral risk factors: A research agenda. Dev Psychol.
doi:10.1037/dev0000780

Rosenthal L, Earnshaw VA, Lewis TT, Reid AE, Lewis JB, Stasko EC, ... Ickovics JR (2015).
Changes in experiences with discrimination across pregnancy and postpartum: age differences and
consequences for mental health. American journal of public health, 105(4), 686—693. doi:10.2105/
AJPH.2014.301906 [PubMed: 24922166]

Health Psychol Rev. Author manuscript; available in PMC 2024 November 27.


https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Alcantara et al.

Page 12

Ruppar MT, Dunbar-Jacob M, Mehr RD, Lewis SL, & Conn SV (2017). Medication adherence
interventions among hypertensive black adults: a systematic review and meta-analysis. Journal of
Hypertension, 35(6), 1145-1154. doi:10.1097/HJH.0000000000001260 [PubMed: 28106662]

Scott-Sheldon L, Carey KB, Elliott JC, Garey L, & Carey MP (2014). Efficacy of Alcohol
Interventions for First-Year College Students: A Meta-Analytic Review of Randomized Controlled
Trials. Journal of Consulting and Clinical Psychology, 82(2), 177-188. doi:10.1037/a0035192
[PubMed: 24447002]

Shah ND, Steyerberg EW, & Kent DM (2018). Big Data and Predictive Analytics: Recalibrating
ExpectationsBig Data and Predictive AnalyticsBig Data and Predictive Analytics. JAMA, 320(1),
27-28. doi:10.1001/jama.2018.5602 [PubMed: 29813156]

Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, ... Henry DA (2017). AMSTAR 2: a
critical appraisal tool for systematic reviews that include randomised or non-randomised studies
of healthcare interventions, or both. BMJ (Clinical research ed.), 358, j4008-j4008. doi:10.1136/
bmj.j4008

Sheeran P, Maki A, Montanaro E, Avishai-Yitshak A, Bryan A, Klein WMP, ... Rothman AJ (2016).
The Impact of Changing Attitudes, Norms, and Self-Efficacy on Health-Related Intentions and
Behavior: A Meta-Analysis. Health Psychology, 35(11), 1178-1188. doi:10.1037/hea0000387
[PubMed: 27280365]

Solar O, & Irwin A. (2010). A conceptual framework for action on the social determinants of health.
WHO Document Production Services.

Trent M, Dooley DG, & Dougé J. (2019). The Impact of Racism on Child and Adolescent Health.
Pediatrics, 144(2), €20191765. doi:10.1542/peds.2019-1765

Williams DR, & Mohammed SA (2013). Racism and Health I: Pathways and
Scientific Evidence. The American behavioral scientist, 57(8), 10.1177/0002764213487340.
doi:10.1177/0002764213487340

Williams JM, Crane C, Barnhofer T, Brennan K, Duggan DS, Fennell MJ, ... Russell IT (2014).
Mindfulness-based cognitive therapy for preventing relapse in recurrent depression: a randomized
dismantling trial. J Consult Clin Psychol, 82(2), 275-286. doi:10.1037/a0035036 [PubMed:
24294837]

Zhu H, Zhu Y, & Leung S-W (2016). Is self-monitoring of blood glucose effective in improving
glycaemic control in type 2 diabetes without insulin treatment: a meta-analysis of randomised
controlled trials. BMJ, 6(9). doi:10.1136/bmjopen-2015-010524

Health Psychol Rev. Author manuscript; available in PMC 2024 November 27.



Page 13

Alcantara et al.

SN - 10yoo|v €50 4 ¥T0Z e 38 UOp[3ys-nods
SN Wb 980 T GTOZ “|e 1o Wi
SN SN HAv d3an 650 4 1702 “[e 18 Jeddny
+;pUoNed0T SN JoTvaH €90 14 ¥T0¢ e 18 usjog
SN :pUoNHEd0] 3s00N|9 990 T 910z “|e 38 Yz
SN HAav aan 99'0 T €T0¢ “|e 38 neasuowsq
SN 1013U02 21WBIA|D 690 T 2702 “'le 18 Jawed
SN Buows 880 T LT02 "'[e 18 Ulellaqueyd
pazijpn uorsian 198 oN
- Buows 70 T ¥102 “[e 18 Najueg
uorsIan 1 od 19yio
+ aH T€0 T TTOZ “[e 18 uew|abn)
(‘e ® vew BNYD) PPO A SIUBUOAWOD BUBN U | PASEF-UO ITed IUNWIWoD
+ Wb 8€0 T 2702 "'[e 38 Bismoiquioq

+'SN . SspmImy . .
U0Ne00 ] SN ‘SN 35N WOpUOD) 60 4 ¥T0Z ““[e 18 UOSAL
SN ;pUONed07 SN SN SN 1910 'vd Ly0 4 6002 1€ 33 3IYdIN
- SN vd €90 T 9T0Z e 18 uBMIIN
(8002 ‘a1yomn % weyeiqy) uoision 104 92
SN ‘SN juswutene [e09 ‘gH L0 T 9702 “'[e 18 upileH
(€T0Z “[e ® 8IYDIN) UOK A 104 €6

sasAeuy
BYI0 Bunes BusnoH Bpuao awoou | Apuyig awo2IN0 Z-4VISINY JoTe Bpo N 9PNy
UoHUSABIU | porY HOQS ON

(oe =) (HOAS) UyesH 10 Sueulwsla [e190s Ag S1083 wuswieal] Jo AllsusbolsieH Bunss) sasAjeuy/-eIsIA 4O SyNsay

Author Manuscript

‘TalqeL

Author Manuscript

Author Manuscript

Author Manuscript

Health Psychol Rev. Author manuscript; available in PMC 2024 November 27.



Page 14

Alcantara et al.

"YinoA Aliouiw o1uyis/fe1del Ajuo Buipnjoul saipnis inoy Aq UsALIp a1am sBuipuly mmmz._.m

"3519 ||B SA epeueD Jo ‘adoin3 ‘SN se pa

ads uoieao| %Emb

‘adoin3 ‘A BISY Se paljioads uoedo| %Emu

{Anunod padojanap ‘A Aunod Buidojanap se paijioads uoieao] Apnis

q

{SIBUI0 |1V "SA SN {SIBUI0 [V "SA N SI8Y10 ||V SA Anunod ueadoln3 se paiy1oads uoieao] %Bmm

'sasAeue HOAS 404 $8W02IN0 Arewrid 1991484 SBWOIINO “WISIORI/UOITRUILILIDSIP pUe ‘9Jed 0} $$8938 ‘Alioulw ansinbul| ‘snieis Ajouiw Japush
/lenxas ‘Buimas uegany/jein. ‘snyeis uawAojdwaun ‘uonednaso Aq s1oaye Juswieasl Jo Allsusbolslay 104 pa1onpuod sasAjeur oN “DTV UIqo]BowsH =0T\gH ‘SiolAeyaq Yljeay =gH ‘@duaiaype uonesIpaw
=HAV A3 "(dnob Aysouiw) L1061 HOQAS Ul $8ZIS 198443 Ja|[ews - {(dnoib Ayiouiw) A10681ed HOQS Ul $9zI1S 10aj4s Jabre+ (sdnoib usamiag saousiayip Juediyubis Ajjesansiiels oN ‘SN 90N

SN Buryows ‘joyod)y w0 T 9T0Z e 18 ea)su0
SN SN gH ‘suonuai| 050 4 9T0Z “'[e 18 UeIddYS
yuelg
J01ARY3q . .
SN SN enxas pliud 800 z 8007 “[e 10 pUBLLY IS
- ,+ ‘ . -
SN :AMunwwod o o o abpajmous| pare|al . .
;uoneoo Q ) + + -AIH ‘85N WOpUo) 800 S 800¢ e 18 udeLreq|yv
: +'= o0

SN 2SN SN vd 820 € 8002 “"[e 18 U0
SN SN SN SN Vd 820 ¥ TTOZ “[e 18 UUOD
SN SN vd T€0 4 1002 “"[e 18 ejenelg

‘ ‘ . ‘ aH _m:o_ucwuc_ . .
SN'SN'SN +SN SN aoue1da0 €0 4 ST0Z e 18 uod3
- - SN J SN SN SN HAVv dan T€0 9 /702 ‘feddny % uuod
SN ;5uoned0T SN SN SN SN Hav aan €€0 S 9702 "[e 18 8seYD
iy 8s1049X3 ‘vd 80 T ¥T02 "'|e 18 sulbbiy
SN + JSN SN Hav aan ) % 600Z “'[2 18 UU0D
SN + - SN Hav aan 70 14 GTOZ “[e 38 UUOD
SN dd 170 T 0102 “"[e 18 Aeig
. ST0C
SN SN ot 1oyoo1y Lv'o € ‘Aasd1 72 yuws-isuue]

ssAeuy
BYl0 mc_ﬁmm @c.m:OI RpuD uoirednpg  swodu| \C. iy awlooINQO -dVISINVY l0Je OpPO N SpPY
uolUBARIU | feoey HOGS ‘ON

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Health Psychol Rev. Author manuscript; available in PMC 2024 November 27.



Page 15

Alcantara et al.

'S’ "A BOLIBWY UNeT Se paiioads uoieso) %Ew\

‘SURDLIBWY UIYET] 10 SOUITET 810W 10 940G 40 pastidwiod sajduies oy ﬂ_:mwmc

‘ed1IBWY YLION JON SA BOLIBWIY YLION Se Pal}ioads uoijeso| %Bmm

‘Uo11eINPA JO |9Ad] AJ1IUBPI 0] Pasn sem \GES_._\

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

Health Psychol Rev. Author manuscript; available in PMC 2024 November 27.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Alcantara et al.

Table 2.

Page 16

Key Questions to Guide Intervention Research Using an Integrated Social Determinants of Health (SDOH)
and Science of Behavior Change (SOBC) Framework

reflective of SDOH categories
(e.g., race/ethnicity, gender,
income, education, language,
literacy level etc.)?

Research Stage SDOH Framework SOBC Framework Integrated SDOH and SOBC Framework
Hypothesis How do SDOH affect the design, | What are the specific How do SDOH affect BCTs’ effectiveness,
generation delivery, or effectiveness of the BCTs techniques that are impact on mechanisms of action, and
intervention? linked to health behaviors intervention effectiveness? Are contextual
and target mechanisms of barriers to intervention uptake addressed (e.g.,
action? transportation, health literacy, cultural beliefs)?
Sampling Is the sample diverse and Is the sample representative | Is the sample diverse, and reflective of the SDOH

of the target population?

purported to affect intervention effectiveness,
BCT effectiveness, and mechanisms of action?

Operationalization

Are SDOH measured? Are
the measures valid across
subpopulations?

Are BCTs measured? Are
mechanisms of action
measured?

Are the SDOH that are hypothesized to
affect BCT effectiveness, and their impact
on mechanisms of action, measured? Are the
measures of target mechanisms valid across
subpopulations Are the target mechanisms
informed by SDOH? Is the study sufficiently
powered for SDOH moderator analyses?

Analysis and
Interpretation

SDOH moderator analyses
Avre there differences in
intervention effectiveness by
SDOH categories?

BCT moderator analyses
and mediational analyses
Does intervention
effectiveness differ by
specific BCTs? Which
BCTs are engaging target
mechanisms of action?

Multi-level modeling of moderators and
mediators

For whom and under what social conditions are:
(a) interventions effective, and (b) BCTs effective
at altering health behavior and engaging target
mechanisms?

Implications for
Health Equity

Does the intervention narrow or
widen health disparities? What
are the implications for upstream
interventions and community
engagement?

Unclear

Does the intervention narrow or widen
health disparities? What are the implications
for upstream interventions and community
engagement?

Note: Mechanisms of action refer to those identified by the SOBC Network (https://commonfund.nih.gov/behaviorchange): self-regulation, stress
reactivity, stress resilience, and interpersonal and social processes.
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