
BLOOD PRESSURE MONITORING AND MANAGEMENT (J COCKCROFT, SECTION EDITOR)

Implementing Hypertension Management Interventions
in Immigrant Communities in the U.S.: a Narrative Review of Recent
Developments and Suggestions for Programmatic Efforts

Shahmir H. Ali1 & Nadia S. Islam2
& Yvonne Commodore-Mensah3,4

& Stella S. Yi2

Accepted: 16 November 2020
# The Author(s), under exclusive licence to Springer Science+Business Media, LLC part of Springer Nature 2021

Abstract
Purpose of Review To outline intervention efforts focused on reducing hypertension disparities in immigrant communities in the
U.S. and to identify areas in the design, implementation, and evaluation of these interventions that warrant further exploration
guided by an implementation science framework.
Recent Findings Studies examined (n = 11) included immigrant populations of African, Hispanic, and Asian origin. Men were
underrepresented inmost studies. Culturally tailored group-based educational sessions in religious or community spaceswere common.
Intervention agents included research assistants, registered nurses, community health workers, and faith-based organization volunteers.
Community stakeholders were engaged in most studies, although most commonly for recruitment efforts. Surveys/interviews were
used for intervention evaluation, and documentation of intervention activities and trainings was used to assess fidelity.
Summary Identified pathways for further intervention innovation included gender or migration-status–based targeting, diversi-
fying intervention agents, enhancing mixed-method process evaluations, and tailoring to emerging needs during the COVID-19
pandemic.
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Introduction

Hypertension affects more than 108 million adults in the
United States (U.S.) and is considered a major risk factor
for various non-communicable diseases and a significant
contributor to morbidity and mortality in the country, in-
cluding among immigrants [1•, 2–4]. In recent years,

immigrants have been a significant driver of population
growth in the U.S. [5]; however, there are also significant
socio-economic disparities both between and within immi-
grant groups of certain national origins [6]. Likewise, rep-
resentation of diverse immigrants in the U.S. across re-
search intervention efforts has been limited [7].
Importantly, certain immigrant communities have higher
prevalence of hypertension, including undocumented im-
migrants [8], and immigrants originating from South,
Southeast, Central and East Asia, Russia and/or Eastern
Europe, the Dominican Republic, and the Caribbean [1,
9–11]. Higher levels of acculturation [12•], including in-
creased length of time in the U.S. [10], has similarly been
associated with greater prevalence of hypertension among
immigrants, although this association has not been consis-
tent in all immigrant communities [13]. These mixed find-
ings may be attributed to the fact that prevalence of chronic
conditions in immigrants in the U.S. is likely reflective of
disease burden in sending countries and point to the impor-
tance of considering such conditions rather than applying a
uniform “healthy immigrant effect” assumption.
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In understanding these hypertension disparities among
U.S. immigrants, it is important to identify and intervene on
factors related to hypertension incidence, progression, and
management faced by these communities. Access to
healthcare remains a major obstacle across immigrant com-
munities [14, 15]. Factors attributed to these barriers in
healthcare access include interconnected structural and
individual-level barriers, including ineligibility for certain
healthcare programs [16], limited in-language support for cul-
turally appropriate healthcare services [17], lack of knowledge
of the healthcare system [18], distrust of the U.S. healthcare
system [19] and, particularly among undocumented immi-
grants, fears related to deportation due to policies linking doc-
umentation status with use of public services [15, 20]. Access-
related issues often intersect with other barriers to healthcare
utilization and health behaviors among immigrants, including
specific customs or unique cultural or religious understand-
ings of health and disease [19, 21]. These various influences
also underpin hypertension outcomes among immigrants;
U.S. immigrants are more likely to be unaware of their hyper-
tension [22], have undiagnosed or uncontrolled hypertension
[23], and display lower treatment rates of hypertension, par-
ticularly among those without a usual source of care or health
insurance [3].

Given the distinct factors driving hypertension disparities
among immigrants in the U.S., intervention and programmatic
efforts to address this burden must meet the unique needs of
these diverse communities. Modifiable lifestyle behavioral
risk factors of hypertension (including diet, physical activity,
and stress) have been the common targets of hypertension
reduction interventions [24, 25]. However, intervention re-
search must consider many of the upstream and cultural fac-
tors driving hypertension in immigrant communities, includ-
ing certain gender roles [26], perceptions about physical ac-
tivity [26], demanding work schedules [27], neighborhood
environment barriers to healthy living [27], and limited phys-
ical and financial accessibility to appropriate spaces for
healthy activities [28]. To appropriately design, implement,
and evaluate lifestyle behavior interventions in immigrant set-
tings, community-engaged approaches [29–31], health behav-
ior theories [32, 33], and implementation science frameworks
[34] that contextualize behaviors and advocate for engaging
with communities throughout different stages of the interven-
tion are necessary.

Given the common lifestyle–related drivers of non-
communicable diseases (NCDs), many lifestyle intervention
studies among U.S. immigrant populations focused on other
NCDs such as obesity [30] and diabetes [31]. These studies
have assessed reductions in blood pressure as one part of a
broader set of study outcomes; however, given that disparities
in hypertension may not directly align with those of other
NCDs in immigrant populations [1•] and the unique role that
specific lifestyle behaviors (e.g., dietary salt intake) have in

hypertension incidence [25], the need for tailored hyperten-
sion interventions in immigrant settings has become apparent.
Likewise, aligning with community-based participatory re-
search (CBPR) principles, it is vital to examine how the cur-
rent and changing drivers of hypertension in immigrant com-
munities can be addressed through innovative intervention
strategies, particularly given the significant social, economic,
and health disruptions that have occurred globally since the
COVID-19 pandemic in 2020. These concerns are particularly
heightened given the connection between hypertension and
severe illness or mortality resulting from COVID-19 [35, 36].

Therefore, the aim of this narrative review is to summarize
recent developments in hypertension intervention research
among U.S. immigrant population to identify (1) key areas
of recent innovation in the design, implementation, and eval-
uation of hypertension interventions to meet the unique needs
of this community and (2) identify areas that warrant further
exploration to enhance intervention research that meets cur-
rent and future needs of the rapidly growing immigrant pop-
ulation in the U.S.

Methods

Scope and Definitions

Based on the aims of this review, articles included in final
analysis were any intervention studies with a primary aim of
reducing hypertension through individual behavior change in
a study population that was either majority or exclusively
composed of immigrants living in the U.S. The scope thus
included intervention studies aimed at modifiable behavioral
risk factors of hypertension (e.g., diet, exercise, alcohol con-
sumption, or tobacco consumption) in which blood pressure
control or reduction was an explicit study aim.

Search Strategy

A search was conducted on PubMed, Google Scholar, and
Scopus for peer-reviewed studies and gray-literature pub-
lished in English between 1 January 2017 and 1 November
2020. A search strategy was developed with combinations of
keywords related to the three dimensions of the study aims:
immigrants in the U.S. (e.g., migrant, immigrant, minorities,
United States, American), hypertension (e.g., blood pressure,
hypertension, diastolic, systolic), and interventions (e.g., pro-
gram, trial, intervention, pre-post, quasi-experimental). The
database search was supplemented by employing snowballing
methodology to identify further studies by using reference
lists of studies and past reviews identified in the database
search. Titles and abstracts of studies identified through the
search strategy were then screened; reviews and most obser-
vational studies were excluded, as well as studies focusing on
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non-U.S. populations. Observational studies that described the
characteristics or processes of an intervention, or other themes
relevant to program implementation were included. Full-text
reviews were conducted on studies that passed preliminary
screening; intervention studies involving a U.S.-based sample
population that was majority immigrant in which change in
blood pressure as an explicit primary or secondary goal of the
study were included. Information from relevant observational
studies was also extracted to provide supplemental analysis on
intervention implementation and characteristics.

Synthesis of Literature

The information identified from included studies was in-
formed by principles of the Consolidated Framework for
Implementat ion Research (CFIR), developed by
Damschroder et al. to guide the systematic assessment of in-
terventions and identify different factors influencing interven-
tion design, implementation, and evaluation [34]. These fac-
tors include (1) characteristics of individuals (e.g., sample
size, sex/age, country of origins, migration, and socio-
economic status), (2) intervention characteristics (e.g., setting,
recruitment, components, development, and adaptations), (3)
inner setting (e.g., types of program staff, training), (4) outer
setting (e.g., community collaborations), and (5) process (e.g.,
planning process and formative research, evaluation proce-
dures, and intervention fidelity). Additional information rele-
vant to the characteristics, barriers, and facilitators of the in-
cluded interventions was also reviewed and compiled.

Results

Overall, 11 studies representing 10 distinct hypertension in-
terventions were identified (Table 1). Populations of focus
included immigrants of African [37••, 38], Filipino [39••,
40], Hispanic or Latino (unspecified nationalities) [41, 42••,
43], Chinese [44], South Asian [45••, 46], and multiple Asian
[47••] descents. Most studies (n = 6) did not involve a control
group and employed a pre-post-quasi experimental study de-
sign [37, 38, 42••, 43, 44, 47], including one stepped-wedge
quasi-experimental intervention [45••, 46] and two random-
ized controlled trials [39••, 41]. Diverse regions of the U.S.
with large populations of immigrants were represented, in-
cluding California [37••, 44], Texas [38, 42••], Pennsylvania
[39••], South Carolina [41], Florida [43], and New York [40,
45••, 46, 47••]. One protocol for a hypertension intervention in
immigrant adults during the COVID-19 pandemic was also
identified [37••].

With respect to characteristics of individuals, most studies
had a majority female study sample (n = 8) with an average
age of above 40 years (n = 6). Although migration or citizen-
ship status of participants was rarely reported, three studies

which reported length of time in the U.S. had an average of
10 years or longer [39••, 40, 44]. Common intervention set-
tings including religious (n = 4) and community spaces (n =
5), using word-of-mouth or event-based venues for recruit-
ment. Other common intervention characteristics included
group educational sessions focused on hypertension-related
lifestyle behaviors (notably diet and exercise) and the cultural
adaptation of evidence-based curricula developed in largely
non-immigrant communities; intervention length varied sig-
nificantly from a 30-min intervention [37••] to one spanning
5 years [45••]. Program staff who delivered the interventions
included registered nurses, students, community-health
workers (CHWs), health department consultants, and certified
fitness instructors. Most of these intervention agents received
training on program logistics, responsibilities, and use of tech-
nology. Outer setting engagement, informed by principles of
CBPR, was also common; community-based organization
(CBO), faith-based organization (FBO), and other community
stakeholders largely engaged in either recruitment or some
aspects of the intervention development (n = 6), although
some interventions directly involved community leaders in
intervention implementation [38, 39••]. With respect to the
CFIR process construct, fidelity assessments were identified
in multiple interventions and conducted through training
checklists, participant tracking cards, and participant-CHW
interaction evaluations. Intervention evaluations largely oc-
curred at the end of interventions and included mixed-
method process evaluations (e.g., semi-structured interviews
or clinical and participant survey data).

Discussion

Based on the key findings observed across research interven-
tional studies, a number of key suggestions for future pro-
grammatic efforts (including those related to new consider-
ations regarding the COVID-19 pandemic) are summarized
in Table 2.

Innovating to Meet the Unique and Diverse
Hypertension-Related Needs of Immigrants

The unique and constantly changing social-, cultural-, eco-
nomic-, and health-related needs of immigrants in the U.S.
requires that researchers innovate to enhance the efficacy
and sustainability of health programs [7, 26–28]. Among re-
cent efforts, much of this innovation has centered around cul-
tural adaptations of existing health promotion curricula, in-
volving community members in various ways to tailor inter-
vention experiences, or adapting interventions to the unique
context of the lives of immigrants in the U.S. For example,
many immigrants in the U.S. face long working hours, poor
job security, limited vacation or sick days, and other
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significant economic and job-related restrictions, many of
which have directly been cited as reasons which limited their
participation in hypertension interventions [7, 48]. With these
constraints in mind, exploring shorter interventions aimed at
intensively providing these communities with the knowledge
and resource capacity in a self-sufficient manner to meet their
hypertension needs has been considered a strategy. Erskine
et al. explored this through their 30-min brief hypertension
educational session among African immigrants in which they
evaluated change in hypertension knowledge both pre- and
post-session as well as after a 30-day follow-up [38].
Although statistically significant increases in hypertension
knowledge were only observed post-session, further research
is warranted to assess whether such short, intensive formats of
interventions can be designed in a way to foster more sustain-
able improvements in hypertension related outcomes [38].

Disaggregation of race and ethnicity data across immigrant
study populations may also help to better tailor hypertension
interventions. While tailoring interventions to immigrants of
certain national origins or self-identified ethnicities was com-
mon, acknowledging and integrating the intersectional influ-
ences of gender and migration status in the context of the
immigrant experience of hypertension could be further ex-
plored. While none of the studies included in this review fo-
cused on exclusively men or women (although most had a
majority female study population), a number of gender-
based disparities have been observed in health behaviors,
healthcare utilization, and various other social and economic
factors relevant to lifestyle contributors of hypertension
among immigrants [26, 49]. Indeed, one study found that
women were more likely to complete follow-up assessment
than men, and gender-based disparities in hypertension out-
come trends was observed in some [43] but not all [42••]
studies. Targeted interventions for both men and women in
immigrant communities respectively may be warranted, a
strategy commonly employed in diabetes prevention interven-
tions amongU.S. immigrant communities [50]. Similarly, out-
side of length of time in the U.S. or foreign-born status, spe-
cific migration status indictors (notably citizenship status)
were not examined in any of the included studies. While it is
likely that such information is not collected or reported due to
participant hesitancy in disclosing immigration status,
migration-related indicators have a direct influence on both
an individual’s actual capacity as well as perceived trust to
engage with many aspects of the healthcare system [15, 51].
Thus, considering the hypertension disparities faced by com-
munities such as undocumented immigrants [15], hyperten-
sion interventions that consider additional dimensions of gen-
der or immigration status in how an intervention is designed,
implemented, and evaluated have the potential to reduce
health disparities. Moreover, interventions should aim to be
cost-neutral for these communities (particularly undocument-
ed immigrants) and should not require additional financialT
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resources given the community’s already existent financial
strains and high out-of-pocket expenses.

Finally, while a range of intervention agents (e.g., CHWs,
registered nurses, FBO volunteers, health department consul-
tants, etc.) were explored across research intervention efforts,
there were some notable gaps. Interpersonal (i.e., family-level)
interventions have been explored in immigrant settings [33,
52] in part driven by the strong role family members have
been observed to play in impacting socio-cultural and eco-
nomic factors relevant to immigrant health and behavior
change [53, 54]. However, few interventions utilized family
members as change agents themselves. For example, U.S.-
born children of certain immigrant communities, who also
display significant and disproportionate lifestyle and health-
related disparities compared to both their first-generation par-
ents and the wider U.S. population, may also represent impor-
tant intervention agents in their household with respect to
health outcomes [55]. One approach to family-level lifestyle
interventions relevant to hypertension reduction has been en-
gaging with different family members in a single intervention
[33]. However, another area worthy of exploration includes
interventions aimed at either the health needs of one family
member (e.g., children) as a means of indirectly fostering
wider family-level health improvements, which has been ex-
plored in the context of hypertension prevention in China [56],
or potentially training select family members as intervention
agents themselves to foster family-wide improvements. Given
the unique social, cultural, linguistic, and often trust barriers
associated with interventions conducted in immigrant com-
munities [7], innovation in the context of intervention agents

has a particular potential to meet the hypertension needs of
this population.

Enhancing the Design, Adaptability, and Evaluation of
Immigrant Hypertension Interventions

In examining recent developments in immigrant hypertension
interventions through the CFIR framework, a number of fu-
ture considerations with respect to design, implementation,
and evaluation of these programs were identified. At the de-
sign level, the role of outer-setting stakeholders (such as com-
munity or organizational partners) was most commonly cen-
tered around participant recruitment efforts, although multiple
interventions (informed by principles of CBPR) also engaged
with these stakeholders throughout the intervention develop-
ment and implementation process. Importantly, efforts to both
maintain these collaborations after the intervention period and
foster long-term community collaborations are pivotal to not
only sustaining blood pressure control, but also enhancing
efficacy and reach of future intervention efforts. For example,
pre-existing community-coalitions from past research inter-
vention efforts were used by Yi et al. in identifying study sites
[47••], with the design of the intervention itself also tailored to
align with the organizational structure and priorities of com-
munity partners. Indeed, the health needs of immigrants are
diverse and interconnected [57], thus collaborating with com-
munity stakeholders across multiple integration efforts and
designing hypertension interventions to both build upon past
coalitions as well as set up the framework for future sustained
partnerships can be instrumental in demonstrating that the

Table 2 Using the CFIR framework to summarize key findings and future considerations in designing, implementing, and evaluating hypertension
interventions for immigrant communities in the U.S.

CFIF construct Future considerations (general) Future considerations (COVID-19 related)

Characteristics
of
individuals

- Targeted recruitment of men
- Needs of second-generation immigrants or by acculturation level
- Considering migration status in intervention design

(e.g., undocumented vs. citizens)

- Community and personal trauma related to COVID-19
- Income, employment changes related to COVID-19

Intervention
characteris-
tics

- Exploring both shorter and longer formats of hypertension
interventions

- Expanding beyond group-based educational sessions by
incorporating culturally sensitive activities

- Designing and testing virtual or tele-based interventions
- Incorporating principles on the link between hypertension and

infectious diseases such as COVID-19

Inner setting - Diversifying intervention agents, including community-sourced
agents

- Virtual forms of network and communication, training.
- Considering changed ability to meet goals among program staff

Outer setting - Engaging with community and other stakeholders in the direct
implementation and evaluation of interventions

- Building and sustaining long-term community coalitions

- Considering new community priorities and adapting to changing
needs and policies

- Using virtual platforms to sustain and enhance diverse
community networks

Process - Ensuring consistent reflective adaptation of intervention through
mixed-method evaluation of implementation both during and
post-intervention

- Examining fidelity/consistency of intervention during different
stages (e.g., recruitment, implementation, evaluation)

- Planning for rapidly changing needs and circumstances as a
result of COVID-19

- Adapting fidelity assessments to consider virtual or semi-virtual
interventions, and evaluating unique role of COVID-19 as a
barrier in meeting intervention goals
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broader wellbeing of immigrant communities is at the core of
research.

Likewise, enhancing the evaluation of hypertension inter-
vention implementation in immigrant contexts is an area for
future research, particularly with respect to allowing for adap-
tations during an intervention to meet evolving participant
needs or circumstances. While multiple interventions were
observed to assess general participant feedback regarding in-
tervention implementation and components following their
completion, establishing protocols for feedback from both
participants and community members throughout an interven-
tion can significantly enhance efforts to refine and adapt.
Ursua et al., for example, met with a community coalition
monthly and used these meetings to constantly refine recruit-
ment, outreach, and intervention procedures [40]; these eval-
uations resulted in identifying new study sites and partners
(e.g., engaging Filipino chess groups for recruitment), as well
as neighborhood and organizational level changes to support
CHW health promotion efforts for participants (e.g., church-
based line dancing and yoga classes for participants to attend).
Thus, allowing for adaptability in intervention approach
through feedback loops and evaluation procedures may not
only help identify new ways of enhancing intervention effica-
cy but also ensure the evolving and complex socio-ecological
factors involved in immigrant hypertension disparities are ap-
propriately addressed.

COVID-19 and New Challenges and Opportunities in
Immigrant Hypertension Interventions

Finally, the COVID-19 pandemic of 2020 has evolved into
one of the most disruptive global health crises in modern his-
tory, placing a significant health, economic, and social burden
on immigrant communities (such as those in the U.S.), and
exacerbating many health disparities [58, 59]. The dispropor-
tionate impact of the COVID-19 pandemic on immigrants has
been understood through medical (e.g., lack of insurance,
higher prevalence of co-morbidities), economic (e.g., more
likely to have jobs with higher risk of the SARS-CoV-2 virus
exposure), legal (e.g., fears regarding healthcare system), and
social (e.g., crowded, multigenerational households, limited
Internet or English proficiency, anti-immigrant rhetoric/xeno-
phobia) factors [58]. Lifestyle behavioral changes have also
been observed across the U.S. and globally [60], which has
contributed to growing concerns on the rise of NCDs, includ-
ing hypertension [61]. Importantly, COVID-19 patients with
hypertension are also at an increased likelihood of severe
symptoms [35] and death [36], adding an additional burden
to hypertensive immigrants.

Thus, the COVID-19 pandemic has not only shed a greater
light on the health disparities faced by immigrants in the U.S.
(particularly those with NCDs such as hypertension) but cre-
ates a new set of considerations vital in the design,

implementation, and evaluation of hypertension interventions
in these communities. These considerations will not only need
to consider the changing social, economic, and health needs of
immigrants during and after the COVID-19 pandemic but also
simply how to safely and appropriately engage with these
communities in the pandemic context (as well as adapt to
future, post-COVID-19–related fears and concerns). Early ev-
idence of this was observed in the intervention designed by
Oshunluyi et al. occurring during the COVID-19 pandemic
[37••]. The intervention involved 20 participants and four vol-
unteers sitting 6 ft apart (to maintain social distancing) with
everyone being provided masks, hand washing supplies, and
hand sanitizer [37••]. Importantly, in their protocol, re-
searchers also planned for an alternative virtual format of the
intervention (as well as data collection) in case local or state
restrictions were placed during the study period for in-person
gatherings [37••]. Indeed, the future of immigrant hyperten-
sion interventions both during and post-COVID-19 may ne-
cessitate new degrees of flexibility with respect to intervention
format; not only will greater scrutiny be needed on the imme-
diate safety concerns of participants but also greater unpredict-
ability with respect to policy and funding environments, and
new, evolving, and potentially lingering concerns related to
in-person contact. Likewise, the dramatic social and financial
impact that has been observed among U.S. immigrant com-
munities during COVID-19 [58] may present important new
barriers to recruitment in hypertension interventions; interven-
tionists may need to consider new ways of connecting hyper-
tension reduction aims with other community needs or con-
cerns (e.g., awareness regarding the link between hyperten-
sion and COVID-19 morbidity and mortality).

However, while virtual public health interventions aimed at
specific drivers of hypertension disparities, such as mobile
health (mHealth) approaches to salt consumption reduction
[62•] and home blood pressure monitoring [63], had become
more common even before the COVID-19 pandemic, their
application has been limited in immigrant communities due
to the unique socio-economic barriers faced by immigrants
(e.g., limited Internet access and ownership of electronic de-
vices to allow for video-based interfaces). However, these
limitations may also pave the way for new, innovative, tai-
lored approaches to engage with immigrants in virtual set-
tings. For example, though Hispanic adults in the U.S. remain
much less likely than White adults to own a computer or have
high-speed Internet, a rise in smartphone usage among
Hispanic Americans has significantly helped bridge the digital
divide they face in the U.S. [64]. Indeed, increased use of
mHealth technologies in immigrant interventions has been
observed in recent years [65], and coupled with the fact that
many video-conferencing software such as Zoom and Webex
are being explored in research interventions during the
COVID-19 to allow for smartphone-based or phone-based
interfaces as well [66], mHealth-based hypertension
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interventions (particularly during the era of COVID-19) have
a strong potential in immigrant settings. WhatsApp is another
mobile-based platform which has been increasingly explored
in U.S. immigrant health intervention design due to its partic-
ular popularity among immigrant communities compared to
other populations [67, 68]; the important potential of explor-
ing WhatsApp-based hypertension intervention designs may
be particularly heightened during and after the COVID-19
pandemic.

Conclusion

To meet the complex and emerging hypertension-related
burden faced by immigrants in the U.S., researchers and
public health professionals face a unique set of challenges
in the design, implementation, and evaluation of community-
based public health interventions to address these needs.
Recent efforts in immigrant hypertension interventions have
shed light on new and multi-faceted ways of addressing this
hypertension burden, as well as pin-point areas of further
consideration. The CFIR framework provided a useful lens
to examine these developments and explore the need for
innovation across different stages of intervention research,
including characteristics of participants (disaggregating im-
migrant health needs and adapting to the unique socio-
demographic circumstances faced by communities), inter-
vention characteristics (exploring new intervention designs
and sources, as well as enhancing recruitment methods), in-
ner setting (engaging with different types of intervention
agents), outer setting (collaborating with a diverse set of
stakeholders throughout multiple stages of the research pro-
cess, including in intervention implementation and evalua-
tion), and process (enhancing mixed-method assessments of
an intervention throughout its implementation to allow for
efficient adaptability). The need for this innovation is further
compounded by the emerging challenges that the COVID-19
pandemic places on both immigrant communities and re-
search intervention efforts. Indeed, through intervention de-
velopment efforts that are reflective of both these immigrant
needs and the various key components of intervention design
outlined, addressing hypertension disparities faced immi-
grants both during and after the COVID-19 pandemic can
be more effectively conducted.
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