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Abstract
Background and Objectives:  Physical activity (PA) is a powerful protective factor known to reduce risk for chronic 
conditions across the life span. PA levels are lower among American Indians and Alaska Natives (AIANs) when compared 
with other racial/ethnic groups and decrease with age. This evidence justifies a synthesis of current intervention research 
to increase PA levels among AIANs. This systematic review examines completed interventions to increase PA among AIAN 
older adults and considers recommended practices for research with Indigenous communities.
Research Design and Methods:  The systematic review was designed in accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses statement for systematic review protocols and reporting guidelines. Three electronic 
databases, PubMed, Web of Science, and PsycINFO, were searched for academic literature. Trials investigating interventions 
to increase PA among AIAN adults older than 50 years were eligible. The Quality Assessment Tool for Quantitative Studies 
was used to evaluate the quality of evidence.
Results:  Three published trials were identified, including one group-level, clinic-based and two individual-level, home-based 
interventions. All were 6 weeks in duration, took place in urban areas, and used self-report PA measures. Findings indicated 
an overall increase in PA levels, improved PA-related outcomes, and improved psychosocial health among participants. 
None described community-engaged or culture-centered research strategies.
Discussion and Implications:  The narrow yet promising evidence represents a need for expanded research and a call to 
action for using culture-centered strategies. An advanced understanding of cultural and contextual aspects of PA may 
produce more impactful interventions, supporting health and mobility across the life span.

Keywords:   Behavior change, Behavioral interventions, Health disparities, Indigenous health

Background and Objectives
In the United States, underrepresented racial and ethnic 
groups disproportionately experience chronic illness 
and disability; this is especially true for older adult 

populations (Centers for Disease Control and Prevention, 
2019; Meyer et al., 2013). Preventive strategies—such as 
interventions to modify health behaviors known to af-
fect disease risk—are at the forefront of public health 

Copyedited by: NI

D
ow

nloaded from
 https://academ

ic.oup.com
/gerontologist/advance-article/doi/10.1093/geront/gnab020/6144916 by guest on 05 O

ctober 2021

https://orcid.org/0000-0001-6072-720X
https://orcid.org/0000-0001-8915-8004
mailto:maja.pedersen@mso.umt.edu?subject=


2� The Gerontologist, 2021, Vol. XX, No. XX

efforts to address health disparities among such groups 
(National Institutes of Health, 2016). Physical activity 
(PA) is a modifiable behavior known to reduce di-
sease risk among older adults (Bauman et  al., 2016). 
Interventions have demonstrated promising results for 
improved PA levels among older adults (Chase, 2015), 
including reduced risk of chronic disease and disability, 
even among those with preexisting conditions (Pahor 
et  al., 2014). This evidence fuels hope for broad posi-
tive impact of PA-focused interventions for diverse older 
adults. This research is critical among American Indians 
and Alaska Natives (AIANs), who report among the 
lowest levels of PA in the United States (National Center 
for Health Statistics, 2019) and experience pronounced 
health disparities in conditions known to be prevented 
by PA (U.S. Department of Health and Human Services 
Office of Minority Health, 2018). Formative research 
has identified that cultural beliefs and values that influ-
ence PA in AIAN older adults may differ from those of 
other racial/ethnic groups (Belza et al., 2004; Henderson 
& Ainsworth, 2003; Hopkins et al., 2007; Lewis, 2013). 
Thus, effective, meaningful PA promotion interventions 
among AIAN older adults likely require consideration 
and cultural tailoring (Conn et al., 2013). A systematic 
review of interventions to increase PA among AIAN older 
adults may illuminate critical evidence in PA behavior 
change and health outcomes that can serve as a foun-
dation for future intervention development, and identify 
critical gaps to stimulate effective, action-oriented health 
disparities research.

AIAN Older Adults

The AIAN older adult population is expected to increase 
more than threefold from 2010 to 2050, from approxi-
mately 235,000 to 918,000 (Vincent & Velkoff, 2010). 
There are currently 574 federally recognized AIAN tribes 
in the United States (Sweeney, 2020), and over 60 addi-
tional state-recognized tribes (Saenz, 2020). The AIAN 
designation refers to descendants of the original peoples 
of North America who maintain tribal affiliation or family 
and/or community connection (Norris et al., 2012). AIAN 
older adults are recognized for their resilience in the face of 
major challenges associated with cultural colonization and 
dramatic shifts in ways of living throughout their lifetime 
(Kahn et al., 2016).

Although evidence of past and present social and ec-
onomic oppression is linked to current health disparities 
in morbidity and mortality in this population (Goins 
et  al., 2015), a recent surge of decolonizing and par-
ticipatory research has revealed optimistic perspectives 
among AIAN older adults on successful aging (Lewis, 
2013, 2014), dynamic methods for sharing their his-
tory and experiences with coming generations (Varcoe 
et  al., 2010; Wexler, 2011; Whitewater et  al., 2016), 

and engaging in healthy behaviors to support longevity 
(Hopkins et al., 2007; Lewis, 2013).

Health Disparities and PA

Despite increased life expectancy among AIANs, pro-
nounced health disparities are present and life expectancy 
remains lower than for non-Hispanic Whites (Espey et al., 
2014; U.S. Department of Health and Human Services 
Office of Minority Health, 2018). AIANs experience higher 
rates of diabetes, obesity, hypertension, and cardiovascular 
disease than the U.S. general population (U.S. Department 
of Health and Human Services Office of Minority Health, 
2018), and AIAN older adults report higher rates of func-
tional limitations and disability than non-Hispanic White 
peers (Goins et  al., 2007). Approximately two-thirds of 
AIAN older adults report comorbidity, defined as the pres-
ence of two or more chronic conditions (Goins & Pilkerton, 
2010). Furthermore, modifiable risk factors known to im-
pact onset and management of chronic conditions and 
disability are higher among AIAN older adults than other 
racial/ethnic groups (U.S. Department of Health and 
Human Services Office of Minority Health, 2018).

PA is one modifiable risk factor known to have a pro-
tective effect against conditions disproportionately pre-
sent among AIAN older adults (Albright & Gregg, 2013; 
Moore et al., 2016; Sesso et al., 2000). Population-based 
studies indicate AIAN adults are less active than other ra-
cial/ethnic groups (National Center for Health Statistics, 
2019), and physical inactivity increases with age (Coble & 
Rhodes, 2006; Redwood et al., 2009; Storti et al., 2009).

Interventions designed to increase PA among community-
dwelling older adults have demonstrated promising evi-
dence. A meta-analysis of PA interventions targeting those 
aged 65 years and older (N = 13,829) identified an overall 
mean effect size for two-group post-test comparisons of 
0.18 (95% CI: 0.10–0.26, p < .001; Chase, 2015). This 
represented a difference of 620 steps per day, or 73 min 
of PA per week between treatment and control groups, 
improvements that could contribute to substantial prog-
ress toward achieving recommended guidelines for PA and 
healthy aging (Nelson et  al., 2007). Yet, PA intervention 
studies among medically underserved older adults empha-
size the importance of cultural adaptation of materials, 
addressing race/ethnicity-specific barriers and facilitators, 
and appropriateness of intervention form (Hu et al., 2019). 
To date, these factors are not well understood among AIAN 
older adults.

Experts in the fields of Indigenous public health and in-
tervention science have called for efforts to utilize culture-
centered strategies to develop and implement health 
interventions; such strategies may increase impact and 
sustainability and support health equity (Dickerson et al., 
2020; Jernigan et al., 2020; Whitesell et al., 2020). These 
strategies align with broader calls in the field of public 
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health for behavioral interventions to be responsive to cul-
tural practices and worldviews of groups for whom the 
interventions are intended (Barrera et al., 2013; Resnicow 
et al., 1999). Although terminology and methods vary, for 
the purposes of this paper, culture-centered strategies are 
considered an umbrella term for the array of associated 
terms in the current literature, such as cultural adapta-
tion, cultural attunement, cultural enhancement, culturally 
grounded, culture specific, culturally focused, cultural 
tailoring, and cultural targeting (Barrera et  al., 2013). 
Although these terms are not necessarily synonyms, the 
purpose within the context of this study is to identify if and 
how such strategies may have been incorporated into PA 
interventions among AIAN older adults.

Heterogeneity exists across Indigenous cultures, 
influencing health risk and impacting intervention effective-
ness, outcomes of interest, and Indigenous conceptualizations 
of healing (Bruce et al., 2014). Environmental context, such 
as AIAN community agreements and relationships with 
national governments, may play an important role. In the 
United States, the National Institutes of Health recently 
developed the Tribal Health Research Office, whose stra-
tegic plan identifies a roadmap for addressing health re-
search needs for AIAN communities; one goal is to expand 
research in emerging areas of need (National Institutes of 
Health, 2019). Thus, this systematic review establishes an 
important foundation toward this end, synthesizing the ev-
idence on interventions to increase PA among AIAN older 
adults.

Research Design and Methods
Literature Search
The systematic review was designed in accordance with 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) statement for systematic review 
protocols and reporting guidelines (Moher et  al., 2015). 
Reporting details can be found in the supplementary 

material. The search strategy was designed in consultation 
with a university-based health sciences librarian. PubMed, 
Web of Science, and PsycINFO databases were searched 
for interventions to increase PA among AIAN older adults 
from January 1, 1970 to September 24, 2019. For example, 
the PubMed search strategy, which yielded 188 results, 
was the following: (((((((“American Indian” OR “American 
Indians” OR “Alaskan Native” OR “Alaska Native” OR 
Native American*) AND ((active AND living) OR ath-
letics OR exercise OR “physical activity” OR physical 
education” OR sports OR cancer OR “cardiovascular di-
sease” OR diabetes OR obesity OR prevention OR well-
ness OR “community change” OR policy OR resolution))) 
AND ((US[Affiliation] OR USA [Affiliation])))) NOT india 
[Affiliation]. The search strategies for other databases are 
available from the corresponding author. The references 
of each article were reviewed to identify any additional 
articles.

Study Inclusion and Exclusion Criteria

Eligible studies included peer-reviewed original research 
articles published in English that took place in the United 
States. Following the precedent of exemplary research 
among AIAN populations (Goins & Pilkerton, 2010; 
Graves et  al., 2010), a lower age criterion was used for 
older adults, requiring study inclusion criteria of age 
50  years and above or featuring a sample mean age of 
55 years and above, due to evidence that the chronological 
pace of aging among AIANs may exceed that of other ra-
cial/ethnic groups (Hayward & Heron, 1999). See Table 1 
for study inclusion and exclusion criteria.

Data Extraction and Quality Assessment

Articles were scanned for inclusion based on title, ab-
stract, and full text independently by the first and second 
authors (M. Pedersen and K. J. Harris; Table 2). Differences 
were resolved through discussion and consensus, and final 

Table 1.  Inclusion and Exclusion Criteria

Inclusion criteria Exclusion criteria

•  Peer-reviewed, original research article • � Studies that combined AIAN populations with   
other ethnic/racial population groups•  Published in English

•  Study took place in the United States •  Studies on prevalence, correlates, or determinants
•  Study participants’ age criteria: 50 years or above, or sample mean age: 

55 years and above
•  Abstracts, conference proceedings, dissertations, concep-

tual papers, commentaries, and reviews of the literature
•  Individual- or community-level interventions •  Studies that present rationale and methods only
•  Experimental or quasi-experimental design
•  Controlled and uncontrolled studies
•  Measured and reported results on at least one PA-related outcome (e.g., PA 

participation, PA level, self-efficacy for PA, or other behavioral outcomes 
such as social or environmental support for PA or motivation for PA)

Note: AIAN = American Indian and Alaska Native; PA = physical activity.
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inclusion was identified. Data from included studies were 
extracted and cross-checked by the first author. Data on use 
of culture-centered strategies were also evaluated. Authors 
searched for terminology associated with culture-centered 
strategies, and for approaches and methods recommended 
for culture-centered research among Indigenous groups 
(Dickerson et  al., 2020; Jernigan et  al., 2020; Whitesell 
et al., 2020). These included the studies which (a) used a 
community-based participatory research approach; (b) ap-
plied formative research to develop equitable and respectful 
partnership between academic or research institutions and 
community-based entities; and (c) selected culturally and 
contextually responsive research design, theoretical frame-
work, intervention components, and implementation and 
dissemination methods. If description of the use or appli-
cation of culture-centered strategies was discovered in the 
text, or if study methods indicated the use of such strategies, 
data were extracted and cross-checked by the first author.

Study quality was assessed independently by M. Pedersen 
and K.  J. Harris using the Quality Assessment Tool for 
Quantitative Studies (Armijo-Olivo et  al., 2012). This tool 
incorporated six components of study quality including se-
lection bias, design, confounders, blinding, data collection 
methods, and withdrawals and dropouts. Intervention in-
tegrity and appropriateness of analysis to research question 
were also evaluated. Study components were assigned an in-
dividual rating (strong, moderate, and weak) by the two in-
dependent raters, guided by an accompanying dictionary for 
detailed evaluation instructions. Based on component scores, 
a global rating was assigned to each study; ratings could be 
strong, moderate, or weak. Differences between raters were 
resolved through discussion and consensus. This tool has 
been used in previous systematic reviews focusing on research 
with Indigenous populations (Godin et  al., 2015; Pelletier 
et al., 2017; Sushames et al., 2016), and is appropriate for a 
range of study designs in the field of public health.

Results
The PRISMA flow diagram of included studies is presented 
in Figure 1. Three primary studies were identified as meeting 

all eligibility criteria and were included in the narrative syn-
thesis (Kochevar et al., 2001; Sawchuk, Charles, et al., 2008, 
Sawchuk et al., 2011). Studies in the full-text review were 
excluded because they presented intervention rationale and 
methods only (Gittelsohn et  al., 2017; Lee et  al., 2012; 
Prochaska et al., 2018), did not fit the age criteria (Brown 
& Kraft, 2008; Jiang et al., 2013; Robertson et al., 2007; 
Venkat Narayan et al., 1998; Witmer et al., 2004), did not 
measure PA-related outcomes (Gilliland et al., 2002), did 
not report participant sample mean age (Armstrong, 2000), 
the sample included racial/ethnic groups other than AIAN 
(Silverstein et  al., 2018; Sperber et  al., 2013), presented 
duplicate data (Jiang et  al., 2012, 2015, 2018; Sawchuk, 
Bogart, et al., 2008; Sawchuk et al., 2017; Stefanich et al., 
2005), or were not accessible (Glor, 1991).

Study Quality

The assessment tool was applied to the three studies in-
cluded in the final analysis by two researchers, using the 
accompanying dictionary for detailed, step-by-step guid-
ance for each component. One study was identified as weak 
in quality (Kochevar et al., 2001), while the other two were 
identified as moderate (Sawchuk, Charles, et  al., 2008; 
Sawchuk et al., 2011).

Study Characteristics

Table 3 lists characteristics and brief descriptions of 
the three included studies. Mean sample size was 61 
participants (range 22–125 participants), average age was 
63 years. Women were well represented, comprising at least 
69% of the sample in each of the three studies. Participants 
tended to be obese, with a mean body mass index of 31 kg/
m2. All three interventions were 6 weeks in duration; one 
featured twice weekly on-site group exercise sessions (12 
sessions total; Kochevar et  al., 2001), and two featured 
6 weeks of at-home PA self-monitoring with telephone-
based support (Sawchuk, Charles, et  al., 2008; Sawchuk 
et al., 2011). Retention rates for the Sawchuk, Charles, and 
colleagues’ (2008) and Sawchuk and colleagues’ (2011) 

Table 2.  Data Extraction Information of Interest

Information extracted

• Study population •  Covariates
• Setting •  Year of data collection and publication
• Study design •  Sample age
• Baseline characteristics •  Sample size used for final analysis
• Theoretical or conceptual framework •  Results
• Behavior change techniques •  Author-identified strengths and limitations
• Intervention strategies and details
• Measures and methods

•  Author-identified lessons learned specific to conducting research and promoting PA 
among AIAN populations

• PA and health outcomes •  Processes for culturally centered intervention development and/or implementation

Note: AIAN = American Indian and Alaska Native; PA = physical activity.
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studies were 94% and 90%, respectively, while Kochevar 
and colleagues (2001) featured a 64% retention rate. Data 
provided did not include sufficient information to indicate 
predictors of attrition.

Settings and Recruitment

All three study settings were based out of urban health/med-
ical clinics. Recruitment strategies included advertisements 
at urban primary care clinics, health fairs, and word of 
mouth (Sawchuk, Charles, et  al., 2008; Sawchuk et  al., 
2011). Inclusion criteria focused on older adults, generally 
between the ages of 50 and 85 years, who were either inac-
tive (Sawchuk, Charles, et al., 2008; Sawchuk et al., 2011) 
or identified with at least one comorbidity (Kochevar et al., 
2001). Participants denied medical contraindications to 
walking (Sawchuk, Charles, et  al., 2008; Sawchuk et  al., 
2011) or verified approval of their physician to perform 
exercise (Kochevar et  al., 2001). Of note, data collection 
for the two Sawchuk studies (Sawchuk, Charles, et  al., 
2008 and Sawchuk et  al., 2011) was completed approx-
imately 2 years apart, out the same clinic with very sim-
ilar eligibility criteria. The authors did not specify whether 
participants could be included in both studies.

Theoretical Frameworks

No theoretical frameworks were identified in the studies.

Research Design and Methods

The Sawchuk, Charles, and colleagues’ (2008) and 
Sawchuk and colleagues’ (2011) studies were nonblinded, 
randomized controlled trials. The Kochevar and colleagues’ 
(2001) study was a nonrandomized trial and described 
obtaining a “holdout sample”—interpreted to serve as a 
control group—which equaled at least 25% of the entire 
sample size. Both studies conducted outcome measurements 
at baseline and post-test.

Intervention protocols varied from highly structured 
(Kochevar et al., 2001) to unstructured self-directed (Sawchuk, 
Charles, et al., 2008; Sawchuk et al., 2011). Kochevar and 
colleagues (2001) utilized a structured, facilitated interven-
tion protocol adapted from the fitness program, “So Much 
Improvement with a Little Exercise” (Hickey et al., 1995). In 
contrast, both studies by Sawchuk, Charles, and colleagues 
(2008) and Sawchuk and colleagues (2011) featured un-
structured, self-directed interventions focused primarily on 
walking. See Table 3 for intervention details.

Outcomes

Outcome measures and brief descriptions of PA and 
health outcomes are listed in Table 4. Briefly, studies did 

not identify a significant difference in PA-related outcomes 
between experimental and control groups. In examining 
single-sample within-group results, studies indicated a sta-
tistically significant overall improvement over time in self-
reported PA-related outcomes, including frequency and 
intensity of exercise activities, and psychosocial factors 
including emotional states, vitality, social functioning, and 
mental health scores.

Culture-Centered Intervention Research

All studies identified Institutional Review Board (IRB) ap-
proval by an academic institution; Sawchuk, Charles, and 
colleagues (2008) and Sawchuk and colleagues (2011) also 
included approval of the Privacy Board at the Seattle Indian 
Health Board. None of the studies described the use of a 
community-based or a participatory research approach. 
There were no descriptions of formative work conducted to 
develop community partnerships, engagement, or capacity 
building among communities or clinical settings. There were 
also no descriptions of Indigenous and academic perspectives, 
and alignment of study design or intervention methods with 
cultural values and practices. However, Sawchuk, Charles, 
and colleagues (2008) and Sawchuk and colleagues (2011) 
described a culturally acceptable term of “elder,” identifying 
this term as one denoting a status within some AIAN cultures, 
communities, and families beyond that of chronological age. 
Sawchuk, Charles, and colleagues (2008) and Sawchuk and 
colleagues (2011) also identified walking—the central form 
of PA in both interventions—as a culturally acceptable and 
popular form of PA among AIAN older adults, and one that is 
realistic within the context of underfunded community health 
clinics, given its low equipment requirements and accessibility. 
Implementation and evaluation of responsiveness to cultural 
contexts were not discussed.

Discussion and Implications
PA is acknowledged as a key public health strategy to sup-
port healthy aging (Nelson et  al., 2007). This systematic 
review uncovered three interventions to increase PA among 
AIAN older adults in the literature base, two of which were 
conducted over a decade ago. Research identifying best 
practices for interventions to increase PA among medically 
underserved and ethnic minority populations can bring to 
light innovative ideas to motivate participation and adher-
ence, address unique barriers, and advance implementation 
strategies to enhance intervention impact and sustaina-
bility (Hu et  al., 2019). Community-based participatory 
strategies for PA intervention can bring local attention 
and enthusiasm for continued public health efforts in this 
area, creating space and local infrastructure for long-term 
change. This review provides a call to action for increased 
PA-focused studies utilizing recommended practices for in-
tervention research among AIAN populations.
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Study Characteristics

Participants
All studies reported larger numbers of female participants, 
which is representative of gender distribution in the older 
adult population. While none of the studies reported gender-
based differences to PA interventions, gender differences in 
PA behavior have been identified as an issue for further 
investigation among AIANs. Observational studies indi-
cate that AIAN women are less physically active than men 
(Bersamin et al., 2014; Duncan et al., 2009; Storti et al., 
2009). This issue may persist into older adulthood, and fur-
ther information regarding barriers and facilitators for PA 
faced by female AIAN older adults is needed. Future studies 
may include planned gender comparisons to improve un-
derstanding of intervention impact in this area.

All studies occurred in urban areas. This represents a 
gap in knowledge about rural PA intervention development 
among AIAN older adults. Although the number of AIANs 
residing in urban areas has been steadily increasing, ap-
proximately 54% of the AIAN population resides in rural 
areas and small towns (Dewees & Marks, 2017), and this 
number increases with age (Goins et al., 2015). Moreover, 
more AIAN older adults live in rural areas than do non-
AIAN people of the same age in the United States (29% 
and 18%, respectively; Goins et  al., 2015). Residents in 
rural communities in the United States demonstrate lower 
levels of PA than urban residents (Eberhardt & Pamuk, 
2004; Reis et al., 2004), indicating potentially greater so-
cial and environmental barriers to PA such as isolation, 

long distances to recreational facilities, and inadequate 
walking infrastructure (Fan et  al., 2014; Martin et  al., 
2005; Meit et al., 2014). Thus, encompassing AIAN older 
adults living on tribal lands and in rural areas in PA inter-
vention research is crucial to address the unique needs of 
this population.

Settings
All studies included were based out of urban primary care 
systems. Primary care settings may be promising for PA 
interventions among this population, given the breadth 
of Indian Health Service (IHS) locations across the na-
tion; as of July 2020, the IHS serves approximately 330 
health centers and 103 health stations (operated by IHS or 
contracted to Tribal Nations) across the 12 service areas 
in the United States, importantly including remote, rural, 
and urban areas (IHS, 2020). An example of intervention 
delivery across IHS settings is the Special Diabetes Program 
for Indian Diabetes Prevention (SDPI-DP) demonstration 
project (Jiang et al., 2013). The SDPI-DP was successfully 
implemented across a diverse mix of 36 programs in the 
United States, including IHS hospitals or clinics and IHS-
contracted health care programs administered by Tribal 
Nations (Jiang et  al., 2013). Exploring how health care 
settings can best meet the needs of AIAN older adults for PA 
programming may be an important component of future re-
search; evidence suggests barriers to participation—such as 
mistrust of health care systems and providers and concerns 
about confidentiality—in health care-based research and 
programming (Buchwald et al., 2006; Guadagnolo et al., 
2009).

Delivery and mode of PA
Method of intervention delivery included both unstructured 
and structured forms. Sawchuk, Charles, and colleagues’ 
(2008) and Sawchuk and colleagues’ (2011) studies fea-
tured an unstructured, individual, home-based interven-
tion period with an emphasis on step-counting, utilizing 
routine phone-based support throughout. In contrast, 
Kochevar and colleagues (2001) utilized an onsite, struc-
tured exercise program delivered by facilitators, featuring 
exercises to increase flexibility and mobility. Both forms of 
delivery indicated an increase in overall PA level, suggesting 
opportunities for effective PA intervention across forms of 
delivery.

Epidemiological evidence indicates walking for trans-
portation and walking for exercise as the preferred forms 
of PA among AIAN older adults (Redwood et al., 2009), 
and thus walking may serve as an appropriate mode of 
PA for intervention. Qualitative evidence indicates that 
walking is valued among AIAN older adults, suggesting 
walking for PA may serve as a link to spending time 
outdoors, culture or traditional ways of life, and 
healthy aging among AIAN older adults (Henderson & 
Ainsworth, 2000; Hopkins et  al., 2007; Lewis, 2013). 
Furthermore, in Sawchuk, Charles, and colleagues’ 

Figure 1.  Preferred Reporting Items for Systematic Reviews and Meta-
Analyses flow diagram of search process. AIAN = American Indian and 
Alaska Native; PA = physical activity.
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Table 3.  Study Characteristics and Brief Description of Intervention

Study; geographic 
setting

Study setting, target 
age group, sample size Brief description

Kochevar et 
al. (2001); 
Southcentral 
(Oklahoma City 
area, OK)

Urban community-
based health clinic,  

American Indian older 
adults aged 55–75 
years, N = 22 (86% 
female)

Conducted a randomized controlled study with pre–post measures, evaluating 
the impact of a group exercise class on PA level and health. This 6-week, 
40-min, two times per week exercise intervention was modeled after other 
fitness programs designed for older adults. Intervention components in-
cluded exercises to increase flexibility, increase mobility, and reduce pain in 
muscles and joints. Instructional classes featured a 10-min warm-up, 20-min 
low-impact workout (moderate-level exertion), and 10-min cool down. 
Reported no between-group differences, reported improved within-group 
PA levels, and reported increased indicators of psychosocial and physical 
health. Authors conclude such a program could be made available at addi-
tional health clinics serving AI older adults, and physicians should review 
exercise programs to increase activity with older patients. 

Sawchuk, Charles, et 
al. (2008); North-
west (Seattle area, 
WA)

Urban community-
based health clinic, 
American Indian 
older adults aged 
50–74 years, N = 
125 (74% female)

Conducted a randomized controlled trial with pre–post measures, evaluating 
impact of self-monitoring practices on PA and health. This 6-week in-
tervention included self-monitoring paper logs to be completed at home 
daily. The active control group was provided logs, a review of physical 
activities that can be completed at home, and an educational handout on 
the health benefits of PA. The experimental group was provided a pedom-
eter in addition to the logs, review, and handout. All participants received 
a 5- to 10-min phone call at weeks 2 and 4 from a research assistant to 
check-in and encourage PA participation. Authors reported no between-
group differences; however, they reported improved within-group overall 
PA amount and frequency, and increased vitality. Authors conclude that PA 
interventions for this population can be tailored for delivery in the primary 
care treatment setting and suggest objective measurements in future re-
search and measurement of study adherence. 

Sawchuk et al. (2011)  
Northwest (Seattle 

area, WA)

Urban community-
based health clinic, 
American Indian 
older adults aged 
50–85 years, N = 36 
(69% female)

Conducted a randomized controlled trial with pre–post measures, evaluating 
the impact of self-monitoring and weekly goal setting on PA and health. 
The 6-week intervention included self-monitoring of daily steps using a 
pedometer and paper activity log. The pedometer-only group received the 
pedometer and log, and instructions on how to use both. The GS group 
received the pedometer, log, instructions, and information on how to track 
their baseline weekly step average and identify a weekly goal to increase 
step count by 5%. All participants received a 5- to 10-min phone call 
weekly from a research assistant to check-in and encourage PA participa-
tion. For the GS group, phone calls included setting a new weekly step-
count goal. Authors reported no significant between-group differences on 
PA outcomes; however, the GS group significantly improved mental health 
scores compared with the pedometer-only group. Within-group differences 
included improved distance on a 6-min walking test, increased overall 
exercise activities and moderate-intensity activities, and improved social 
functioning, vitality, and mental health. Authors conclude walking can be 
easily promoted and disseminated in primary care and community settings 
to address barriers to PA and exercise.

Note: AI = American Indian; GS = pedometer plus goal-setting group; PA = physical activity.

(2008) study, although the active control group received 
a printed daily activity tracking log instead of a pedom-
eter, both the active control and experimental groups 
increased daily PA with no significant between-group 
difference. This finding may indicate promising evidence 
for low-resource interventions among this population. 
Recent PA intervention studies among low-income adult 

and older adult minority groups have shown promising 
evidence for neighborhood- and community-center–
based walking groups to increase daily steps among 
participants (King et  al., 2020; Schulz et  al., 2015). 
Harnessing this evidence-base to adapt and deliver PA 
interventions among AIAN older adult populations may 
bring further light to this issue.
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Culture-centered intervention research
Based on the studies included in the final analysis, 
interventions to increase PA among AIAN older adults 
have not incorporated culture-centered strategies for 
health research. As all three studies were based out of 
urban Indian health clinics and the Sawchuk, Charles, 
and colleagues’ (2008) and Sawchuk and colleagues’ 
(2011) studies described IRB approval from the Seattle 
Indian Health Board, it is possible that formative work, 
including partnerships with urban Indian health organ-
izations and community member review, may have been 
included in the research, but not explicitly described in 
the publication.

As research expands in this area, opportunities to uti-
lize culture-centered research strategies across contexts may 
differ. For example, cultural identity in urban centers may be 
varied when compared with rural or reservation communities 
(Brown et al., 2016). It may also be the case that some AIAN 
communities do not prefer to modify or develop interventions 
to include culture-centered strategies. Nonetheless, participa-
tory research strategies can be employed to identify the needs 
and preferences of the population to promote PA intervention 
participation and effectiveness.

Description of community-based research practices 
among AIAN communities is critical to include in sci-
entific communication as public health research efforts 
work to repair a long history of unethical research which 
excluded tribal leadership from oversight and approval. 
This history has borne important and unique research 
processes and protections including tribal government 
and community engagement, as described in a growing 
body of research recommendations (Dickerson et  al., 
2020; Fisher & Ball, 2003).

Limitations

There are limitations to this systematic review. Although 
comprehensive search strategies were used to locate all 
available PA intervention research among AIAN older 
adults, it is impossible to obtain every potential eligible 
study (Cooper, 2017). The search strategy and pro-
cess were developed in consultation with a research li-
brarian specializing in health sciences to maximize the 
rigor of the search. In addition, this systematic review 
was limited by a focus on AIAN older adult populations 
in the United States only, and by the information and 
data reported by primary study authors. Primary study 
quality can impact interpretation of the results of this 
review; quality ratings indicated weak-to-moderate 
quality studies included in the final analysis, indicating 
a need for higher-quality intervention research in this 
area. Limitations are also related to general methods 
and scope; systematic reviews are observational studies, 
and findings are intended to encourage future research. 
The authors engaged in evidence synthesis only and did 
not attempt to conduct a meta-analysis of the findings 
reviewed. Given the number of studies identified and the 
quality of the studies (ranging from weak to moderate), 
this approach is appropriate to the current state of the 
field (Borenstein et  al., 2009; Valentine et  al., 2010). 
The authors look forward to future analyses when the 
field has matured. Finally, due to the research question 
at hand, this study was narrowed to focus on AIAN 
older adults, limiting the ability to generalize to other 
racial/ethnic populations. Moreover, broad heteroge-
neity is known to exist across tribal communities and 
cultures, limiting the ability to generalize to other tribal 
communities.

Table 4.  Outcome Measures and Summary of Findings

Study Outcome measures Type of comparison, summary of findings

Kochevar et al. (2001) •  Survey (11 questions, Likert scale or rating on 
scale of 0–100) to measure weekly participation 
in activities for exercise

•  Within-group comparison (experimental group):
  Increased self-report daily physical activities (such as 

chores)
•  Self-perception of emotional and physical health   Increased self-report daily exercise activities

•  Blood pressure, heart rate, respiration rate   Improved (decreased) systolic blood pressure

Sawchuk, Charles, 
et al. (2008)

•  CHAMPS • Single-sample within-group paired comparison:
•  SF-36   Increased overall weekly caloric expenditure
•  6MWT   Increased weekly frequency of all exercise-related activities
   Increased moderate-intensity exercise-related activities

  Increased vitality score
Sawchuk et al. (2011) •  CHAMPS • Single-sample within-group paired comparison:

•  SF-36   Increased distance walking on 6MWT
•  6MWT   Increased weekly frequency of all exercise-related activities
•  Step counts (pedometer, average steps per day)   Increased moderate-intensity exercise-related activities

•  Between-group comparison (experimental group and 
active control group):

  Improved mental health score

Note: 6MWT = 6-min walk test; CHAMPS = Community Health Activities Model Program for Seniors; SF-36 = Short-Form 36 Outcomes.
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Conclusion
Three interventions to increase PA among AIAN older 
adults were identified in this systematic review. Results 
illuminate the narrow yet promising evidence in this 
area of growing relevance. All interventions noted 
improvements in PA-related outcomes, aligning with evi-
dence from large intervention studies among other racial/
ethnic groups. Findings indicate the potential for PA in-
tervention research to improve health among this popu-
lation and reduce risk for morbidity and mortality. This 
evidence represents a call for expanded research using 
best practices to advance understanding of PA promotion 
among the AIAN older adult population. This presents an 
opportunity for researchers, practitioners, and commu-
nity members to cooperatively develop culturally relevant, 
evidence-based, and creative interventions that increase 
PA, improve health, reduce health care expenditures, and 
ultimately improve quality of life for this important and 
underserved group.
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Funding
This work was supported by the National Institute of General 
Medical Sciences of the National Institutes of Health (grant number 
U54GM115371), and by the Burnham Family Population Health 
Fellowship at the University of Montana.

Conflict of Interest
None declared.

References
Albright,  A.  L., & Gregg,  E.  W. (2013). Preventing type 2 dia-

betes in communities across the U.S.: The National Diabetes 
Prevention Program. American Journal of Preventive Medicine, 
44(4 suppl. 4), S346–S351. doi:10.1016/j.amepre.2012.12.009

Armijo-Olivo,  S., Stiles,  C.  R., Hagen,  N.  A., Biondo,  P.  D., & 
Cummings, G. G. (2012). Assessment of study quality for sys-
tematic reviews: A comparison of the Cochrane Collaboration 
Risk of Bias Tool and the Effective Public Health Practice 
Project Quality Assessment Tool: Methodological research. 
Journal of Evaluation in Clinical Practice, 18(1), 12–18. 
doi:10.1111/j.1365-2753.2010.01516.x

Armstrong,  D.  L. (2000). A community diabetes education and 
gardening project to improve diabetes care in a Northwest 
American Indian tribe. The Diabetes Educator, 26(1), 113–120. 
doi:10.1177/014572170002600112

Barrera, M. Jr, Castro, F. G., Strycker, L. A., & Toobert, D. J. (2013). 
Cultural adaptations of behavioral health interventions: A prog-
ress report. Journal of Consulting and Clinical Psychology, 
81(2), 196–205. doi:10.1037/a0027085

Bauman,  A., Merom,  D., Bull,  F.  C., Buchner,  D.  M., & 
Fiatarone  Singh,  M.  A. (2016). Updating the evidence for 

physical activity: Summative reviews of the epidemiological evi-
dence, prevalence, and interventions to promote “active aging.” 
The Gerontologist, 56(suppl. 2), S268–S280. doi:10.1093/
geront/gnw031

Belza, B., Walwick, J., Shiu-Thornton, S., Schwartz, S., Taylor, M., & 
LoGerfo, J. (2004). Older adult perspectives on physical activity 
and exercise: Voices from multiple cultures. Preventing Chronic 
Disease, 1(4), A09. http://www.cdc.gov/pcd/issues/2004/
oct/04_0028.htm

Bersamin,  A., Wolsko,  C., Luick,  B.  R., Boyer,  B.  B., Lardon,  C., 
Hopkins,  S.  E., Stern,  J.  S., & Zidenberg-Cherr,  S. (2014). 
Enculturation, perceived stress, and physical activity: 
Implications for metabolic risk among the Yup’ik—The Center 
for Alaska Native Health Research Study. Ethnicity & Health, 
19(3), 255–269. doi:10.1080/13557858.2012.758691

Borenstein, M., Hedges, L. V., Higgins, J. P. T., & Rothstein, H. R. 
(2009). Introduction to meta-analysis. Wiley.

Brown, R. A., Dickerson, D. L., & D’Amico, E. J. (2016). Cultural 
identity among urban American Indian/Alaska Native Youth: 
Implications for alcohol and drug use. Prevention Science, 
17(7), 852–861. doi:10.1007/s11121-016-0680-1

Brown, L. D., & Kraft, M. K. (2008). Active living as an institutional 
challenge: Lessons from the Robert Wood Johnson Foundation’s 
“Celebrate Fitness” program. Journal of Health Politics, Policy 
and Law, 33(3), 497–523. doi:10.1215/03616878-2008-006

Bruce, S. G., Riediger, N. D., & Lix, L. M. (2014). Chronic disease and 
chronic disease risk factors among First Nations, Inuit and Métis 
populations of northern Canada. Chronic Diseases and Injuries 
in Canada, 34(4), 210–217. doi:10.24095/hpcdp.34.4.04

Buchwald,  D., Mendoza-Jenkins,  V., Croy,  C., McGough,  H., 
Bezdek, M., & Spicer, P. (2006). Attitudes of urban American 
Indians and Alaska Natives regarding participation in re-
search. Journal of General Internal Medicine, 21(6), 648–651. 
doi:10.1111/j.1525-1497.2006.00449.x

Centers for Disease Control and Prevention. (2019). National 
Center for Chronic Disease Prevention and Health Promotion, 
Division of Population Health. Healthy Aging Data [online]. 
https://www.cdc.gov/aging/agingdata/index.html

Chase,  J.  A.  D. (2015). Interventions to increase physical activity 
among older adults: A meta-analysis. The Gerontologist, 55(4), 
706–718. doi:10.1093/geront/gnu090

Coble, J. D., & Rhodes, R. E. (2006). Physical activity and Native 
Americans: A review. American Journal of Preventive Medicine, 
31(1), 36–46. doi:10.1016/j.amepre.2006.03.004

Conn, V. S., Chan, K., Banks, J., Ruppar, T. M., & Scharff, J. (2013). 
Cultural relevance of physical activity intervention research 
with underrepresented populations. International Quarterly of 
Community Health Education, 34(4), 391–414. doi:10.2190/
IQ.34.4.g

Cooper,  H.  M. (2017). Research synthesis and meta-analysis (5th 
ed.). SAGE.

Dewees, S., & Marks, B. (2017). Twice invisible: Understanding rural 
native America. First Nations Development Institute. https://
www.usetinc.org/wp-content/uploads/bvenuti/WWS/2017/
May%202017/May%208/Twice%20Invisible%20-%20
Research%20Note.pdf

Dickerson, D., Baldwin, J. A., Belcourt, A., Belone, L., Gittelsohn, J., 
Keawe’aimoku  Kaholokula,  J., Lowe,  J., Patten,  C.  A., & 
Wallerstein, N. (2020). Encompassing cultural contexts within 
scientific research methodologies in the development of health 

Copyedited by: NI

D
ow

nloaded from
 https://academ

ic.oup.com
/gerontologist/advance-article/doi/10.1093/geront/gnab020/6144916 by guest on 05 O

ctober 2021

https://doi.org/10.1016/j.amepre.2012.12.009
https://doi.org/doi:10.1111/j.1365-2753.2010.01516.x
https://doi.org/10.1177/014572170002600112
https://doi.org/10.1037/a0027085
https://doi.org/doi:10.1093/geront/gnw031
https://doi.org/doi:10.1093/geront/gnw031
http://www.cdc.gov/pcd/issues/2004/oct/04_0028.htm
http://www.cdc.gov/pcd/issues/2004/oct/04_0028.htm
https://doi.org/10.1080/13557858.2012.758691
https://doi.org/10.1007/s11121-016-0680-1
https://doi.org/10.1215/03616878-2008-006
https://doi.org/10.24095/hpcdp.34.4.04
https://doi.org/10.1111/j.1525-1497.2006.00449.x
https://www.cdc.gov/aging/agingdata/index.html
https://doi.org/doi:10.1093/geront/gnu090
https://doi.org/10.1016/j.amepre.2006.03.004
https://doi.org/10.2190/IQ.34.4.g
https://doi.org/10.2190/IQ.34.4.g
https://www.usetinc.org/wp-content/uploads/bvenuti/WWS/2017/May%202017/May%208/Twice%20Invisible%20-%20Research%20Note.pdf
https://www.usetinc.org/wp-content/uploads/bvenuti/WWS/2017/May%202017/May%208/Twice%20Invisible%20-%20Research%20Note.pdf
https://www.usetinc.org/wp-content/uploads/bvenuti/WWS/2017/May%202017/May%208/Twice%20Invisible%20-%20Research%20Note.pdf
https://www.usetinc.org/wp-content/uploads/bvenuti/WWS/2017/May%202017/May%208/Twice%20Invisible%20-%20Research%20Note.pdf


10� The Gerontologist, 2021, Vol. XX, No. XX

promotion interventions. Prevention Science, 21(suppl. 1), 33–
42. doi:10.1007/s11121-018-0926-1

Duncan,  G.  E., Goldberg,  J., Buchwald,  D., Wen,  Y., & 
Henderson,  J.  A. (2009). Epidemiology of physical activity in 
American Indians in the Education and Research Towards 
Health cohort. American Journal of Preventive Medicine, 37(6), 
488–494. doi:10.1016/j.amepre.2009.07.013

Eberhardt,  M.  S., & Pamuk,  E.  R. (2004). The importance of 
place of residence: Examining health in rural and nonrural 
areas. American Journal of Public Health, 94(10), 1682–1686. 
doi:10.2105/ajph.94.10.1682

Espey, D. K., Jim, M. A., Cobb, N., Bartholomew, M., Becker, T., 
Haverkamp, D., & Plescia, M. (2014). Leading causes of death 
and all-cause mortality in American Indians and Alaska Natives. 
American Journal of Public Health, 104(S3), S303–S311. 
doi:10.2105/ajph.2013.301798

Fan,  J.  X., Wen,  M., & Kowaleski-Jones,  L. (2014). Rural-urban 
differences in objective and subjective measures of physical 
activity: Findings from the National Health and Nutrition 
Examination Survey (NHANES) 2003–2006. Preventing 
Chronic Disease, 11, E141. doi:10.5888/pcd11.140189

Fisher,  P.  A., & Ball,  T.  J. (2003). Tribal participatory research: 
Mechanisms of a collaborative model. American Journal of 
Community Psychology, 32(3–4), 207–216. doi:10.1023/
b:ajcp.0000004742.39858.c5

Gilliland, S. S., Azen, S. P., Perez, G. E., & Carter, J. S. (2002). Strong 
in body and spirit: Lifestyle intervention for Native American 
adults with diabetes in New Mexico. Diabetes Care, 25(1), 78–
83. doi:10.2337/diacare.25.1.78

Gittelsohn, J., Jock, B., Redmond, L., Fleischhacker, S., Eckmann, T., 
Bleich,  S.  N., Loh,  H., Ogburn,  E., Gadhoke,  P., Swartz,  J., 
Pardilla, M., & Caballero, B. (2017). OPREVENT2: Design of 
a multi-institutional intervention for obesity control and preven-
tion for American Indian adults. BMC Public Health, 17(1), 105. 
doi:10.1186/s12889-017-4018-0

Glor, E. D. (1991). An effective evaluation of a small scale seniors 
health promotion centre: A  case study. Canadian Journal on 
Aging, 10(1), 64–73. doi:8080/10.1017/S0714980800007261

Godin, K., Leatherdale, S. T., & Elton-Marshall, T. (2015). A system-
atic review of the effectiveness of school-based obesity prevention 
programmes for First Nations, Inuit and Métis youth in Canada. 
Clinical Obesity, 5(3), 103–115. doi:10.1111/cob.12099

Goins, R. T., Moss, M., Buchwald, D., & Guralnik,  J. M. (2007). 
Disability among older American Indians and Alaska Natives: An 
analysis of the 2000 Census Public Use Microdata Sample. The 
Gerontologist, 47(5), 690–696. doi:10.1093/geront/47.5.690

Goins, R. T., & Pilkerton, C. S. (2010). Comorbidity among older 
American Indians: The native elder care study. Journal of 
Cross-Cultural Gerontology, 25(4), 343–354. doi:10.1007/
s10823-010-9119-5

Goins, R. T., Schure, M. B., Crowder, J., Baldridge, D., Benson, W., 
& Aldrich,  N. (2015). Lifelong disparities among older 
American Indians and Alaska Natives. AARP Public Policy 
Institute. https://www. aarp.org/content/dam/aarp/ppi/2015/
Lifelong-Disparities-among-Older-American-Indians-and-
Alaska-Natives.pdf

Graves, K., Rosich, R., McBride, M., Charles, G., LaBelle, J. (2010). 
Health and healthcare of Alaska Native older adults. http://geri-
atrics.stanford/edu/ethnomedicine/alaskan/

Guadagnolo,  B.  A., Cina,  K., Helbig,  P., Molloy,  K., Reiner,  M., 
Cook, E. F., & Petereit, D. G. (2009). Medical mistrust and less 
satisfaction with health care among Native Americans presenting 
for cancer treatment. Journal of Health Care for the Poor and 
Underserved, 20(1), 210–226. doi:10.1353/hpu.0.0108

Hayward,  M.  D., & Heron,  M. (1999). Racial inequality in ac-
tive life among adult Americans. Demography, 36(1), 77–91. 
doi:10.2307/2648135

Henderson,  K.  A., & Ainsworth,  B.  E. (2000). Enablers and 
constraints to walking for older African American and American 
Indian women: The Cultural Activity Participation Study. 
Research Quarterly for Exercise and Sport, 71(4), 313–321. doi
:10.1080/02701367.2000.10608914

Henderson,  K.  A., & Ainsworth,  B.  E. (2003). A synthesis of 
perceptions about physical activity among older African 
American and American Indian women. American Journal of 
Public Health, 93(2), 313–317. doi:10.2105/ajph.93.2.313

Hickey, T., Wolf, F. M., Robins, L. S., Wagner, M. B., & Harik, W. 
(1995). Physical activity training for functional mobility in older 
persons. The Journal of Applied Gerontology, 14(4), 357–371. 
doi:10.1177/073346489501400401

Hopkins, S. E., Kwachka, P., Lardon, C., & Mohatt, G. V. (2007). 
Keeping busy: A Yup’ik/Cup’ik perspective on health and aging. 
International Journal of Circumpolar Health, 66(1), 42–50. 
doi:10.3402/ijch.v66i1.18224

Hu,  Y.  L., Junge,  K., Nguyen,  A., Hiegel,  K., Somerville,  E., 
Keglovits, M., & Stark, S. (2019). Evidence to improve physical ac-
tivity among medically underserved older adults: A scoping review. 
The Gerontologist, 59(4), e279–e293. doi:10.1093/geront/gny030

Indian Health Service (IHS). (2019, October). Disparities fact sheet. 
https://www.ihs.gov/newsroom/factsheets/disparities/

Jernigan, V. B. B., D’Amico, E. J., & Kaholokula, J. K. A. (2020). 
Prevention research with indigenous communities to expedite 
dissemination and implementation efforts. Prevention Science, 
21(1), 74–82. doi:10.1007/s11121-018-0951-0

Jiang,  L., Beals,  J., Zhang,  L., Mitchell,  C.  M., Manson,  S.  M., 
Acton, K. J., & Roubideaux, Y.; Special Diabetes Program for 
Indians Demonstration Projects. (2012). Latent class analysis 
of stages of change for multiple health behaviors: Results from 
the Special Diabetes Program for Indians Diabetes Prevention 
Program. Prevention Science, 13(5), 449–461. doi:10.1007/
s11121-011-0272-z

Jiang,  L., Johnson,  A., Pratte,  K., Beals,  J., Bullock,  A., & 
Manson, S. M.; Special Diabetes Program for Indians Diabetes 
Prevention Program. (2018). Long-term outcomes of lifestyle in-
tervention to prevent diabetes in American Indian and Alaska 
Native communities: The Special Diabetes Program for Indians 
Diabetes Prevention Program. Diabetes Care, 41(7), 1462–1470. 
doi:10.2337/dc17-2685

Jiang, L., Manson, S. M., Beals, J., Henderson, W. G., Huang, H., 
Acton, K. J., & Roubideaux, Y.; Special Diabetes Program for 
Indians Diabetes Prevention Demonstration Project. (2013). 
Translating the diabetes prevention program into American 
Indian and Alaska Native communities: Results from the 
Special Diabetes Program for Indians Diabetes Prevention 
Demonstration Project. Diabetes Care, 36(7), 2027–2034. 
doi:10.2337/dc12-1250

Jiang, L., Manson, S. M., Dill, E. J., Beals, J., Johnson, A., Huang, H., 
Acton, K. J., & Roubideaux, Y.; Special Diabetes Program for 

Copyedited by: NI

D
ow

nloaded from
 https://academ

ic.oup.com
/gerontologist/advance-article/doi/10.1093/geront/gnab020/6144916 by guest on 05 O

ctober 2021

https://doi.org/10.1007/s11121-018-0926-1
https://doi.org/10.1016/j.amepre.2009.07.013
https://doi.org/10.2105/ajph.94.10.1682
https://doi.org/doi:10.2105/ajph.2013.301798
https://doi.org/10.5888/pcd11.140189
https://doi.org/10.1023/b:ajcp.0000004742.39858.c5
https://doi.org/10.1023/b:ajcp.0000004742.39858.c5
https://doi.org/doi:10.2337/diacare.25.1.78
https://doi.org/10.1186/s12889-017-4018-0
https://doi.org/doi:8080/10.1017/S0714980800007261
https://doi.org/10.1111/cob.12099
https://doi.org/10.1093/geront/47.5.690
https://doi.org/10.1007/s10823-010-9119-5
https://doi.org/10.1007/s10823-010-9119-5
https://www. aarp.org/content/dam/aarp/ppi/2015/Lifelong-Disparities-among-Older-American-Indians-and-Alaska-Natives.pdf
https://www. aarp.org/content/dam/aarp/ppi/2015/Lifelong-Disparities-among-Older-American-Indians-and-Alaska-Natives.pdf
https://www. aarp.org/content/dam/aarp/ppi/2015/Lifelong-Disparities-among-Older-American-Indians-and-Alaska-Natives.pdf
http://geriatrics.stanford/edu/ethnomedicine/alaskan/
http://geriatrics.stanford/edu/ethnomedicine/alaskan/
https://doi.org/10.1353/hpu.0.0108
https://doi.org/10.2307/2648135
https://doi.org/10.1080/02701367.2000.10608914
https://doi.org/10.2105/ajph.93.2.313
https://doi.org/doi:10.1177/073346489501400401
https://doi.org/10.3402/ijch.v66i1.18224
https://doi.org/10.1093/geront/gny030
https://www.ihs.gov/newsroom/factsheets/disparities/
https://doi.org/doi:10.1007/s11121-018-0951-0
https://doi.org/10.1007/s11121-011-0272-z
https://doi.org/10.1007/s11121-011-0272-z
https://doi.org/10.2337/dc17-2685
https://doi.org/10.2337/dc12-1250


The Gerontologist, 2021, Vol. XX, No. XX� 11

Indians Diabetes Prevention Demonstration Project. (2015). 
Participant and site characteristics related to participant reten-
tion in a diabetes prevention translational project. Prevention 
Science, 16(1), 41–52. doi:10.1007/s11121-013-0451-1

Kahn,  C.  B., Reinschmidt,  K., Teufel-Shone,  N.  I., Oré,  C.  E., 
Henson, M., & Attakai, A. (2016). American Indian Elders’ resil-
ience: Sources of strength for building a healthy future for youth. 
American Indian and Alaska Native Mental Health Research 
(Online), 23(3), 117–133. doi:10.5820/aian.2303.2016.117

King,  A.  C., Campero,  M.  I., Sheats,  J.  L., Castro  Sweet,  C.  M., 
Hauser, M. E., Garcia, D., Chazaro, A., Blanco, G., Banda, J., 
Ahn,  D.  K., Fernandez,  J., & Bickmore,  T. (2020). Effects of 
counseling by peer human advisors vs computers to increase 
walking in underserved populations. JAMA Internal Medicine, 
180(11), 1–10. doi:10.1001/jamainternmed.2020.4143

Kochevar, A. J., Smith, K. L., & Bernard, M. A. (2001). Effects of a 
community-based intervention to increase activity in American 
Indian elders. The Journal of the Oklahoma State Medical 
Association, 94(10), 455–460.

Lee, E. T., Jobe, J. B., Yeh, J., Ali, T., Rhoades, E. R., Knehans, A. W., 
Willis, D. J., Johnson, M. R., Zhang, Y., Poolaw, B., & Rogers, B. 
(2012). A cardiovascular risk reduction program for American 
Indians with metabolic syndrome: The Balance Study. The 
Journal of Primary Prevention, 33(4), 187–196. doi:10.1007/
s10935-012-0273-0

Lewis,  J.  P. (2013). The importance of optimism in maintaining 
healthy aging in rural Alaska. Qualitative Health Research, 
23(11), 1521–1527. doi:10.1177/1049732313508013

Lewis, J. (2014). The role of the social engagement in the definition 
of successful ageing among Alaska Native elders in Bristol Bay, 
Alaska. Psychology and Developing Societies, 26(2), 263–290. 
doi:10.1177/0971333614549143

Martin, S. L., Kirkner, G. J., Mayo, K., Matthews, C. E., Durstine, J. L., 
& Hebert, J. R. (2005). Urban, rural, and regional variations in 
physical activity. The Journal of Rural Health, 21(3), 239–244. 
doi:10.1111/j.1748-0361.2005.tb00089.x

Meit, M., Knudson, A., Gilbert, T., Yu, A. T. C., Tanenbaum, E., 
Ormson, E., & Popat, S. (2014). The 2014 update of the Rural-
Urban Chartbook. Rural Health Reform Policy Research 
Center. https://ruralhealth.und.edu/projects/health-reform-
policy-research-center/pdf/2014-rural-urban-chartbook-
update.pdf

Meyer, P. A., Yoon, P. W., & Kaufmann, R. B. (2013). Introduction: 
CDC Health Disparities and Inequalities Report—United States, 
2013. MMWR Supplements, 62(3), 3.

Moher,  D., Shamseer,  L., Clarke,  M., Ghersi,  D., Liberati,  A., 
Petticrew,  M., Stewart,  L.  A., PRISMA-P Group. (2015). 
Preferred Reporting Items for Systematic Review and Meta-
Analysis Protocols (PRISMA-P) 2015 statement. Systematic 
Reviews, 4(1), 1. doi:10.1186/2046-4053-4-1

Moore,  S.  C., Lee,  I.  M., Weiderpass,  E., Campbell,  P.  T., 
Sampson,  J.  N., Kitahara,  C.  M., Keadle,  S.  K., Arem,  H., 
Berrington de Gonzalez, A., Hartge, P., Adami, H. O., Blair, C. K., 
Borch, K. B., Boyd, E., Check, D. P., Fournier, A., Freedman, N. D., 
Gunter, M., Johannson, M., … Patel, A. V. (2016). Association 
of leisure-time physical activity with risk of 26 types of cancer in 
1.44 million adults. JAMA Internal Medicine, 176(6), 816–825. 
doi:10.1001/jamainternmed.2016.1548

National Center for Health Statistics. (2019). Summary health sta-
tistics: National Center for Health Statistics. National Health 
Interview Survey: 2018. Table PA-1a. https://ftp.cdc.gov/pub/
Health_Statistics/NCHS/NHIS/SHS/2011-2014_AHB_Table_
PA-1.pdf

National Institutes of Health. (2016, August 24). NIH establishes 
new research program to address health disparities of chronic 
diseases [press release]. https://www.nih.gov/news-events/news-
releases/nih-establishes-new-research-program-address-health-
disparities-chronic-diseases

National Institutes of Health. (2019). NIH strategic plan for tribal 
health research FY 2019–2023. https://dpcpsi.nih.gov/sites/de-
fault/files/2019_THRO_StrategicPlan_508.pdf

Nelson, M. E., Rejeski, W. J., Blair, S. N., Duncan, P. W., Judge, J. O., 
King,  A.  C., Macera,  C.  A., & Castaneda-Sceppa,  C. (2007). 
Physical activity and public health in older adults: Recommendation 
from the American College of Sports Medicine and the American 
Heart Association. Medicine and Science in Sports and Exercise, 
39(8), 1435–1445. doi:10.1249/mss.0b013e3180616aa2

Norris, T., Vines, P., & Hoeffel, E. (2012). The American Indian and 
Alaska Native population: 2010. U.S. Census Bureau. https://
www.census.gov/history/pdf/c2010br-10.pdf

Pahor, M., Guralnik, J. M., Ambrosius, W. T., Blair, S., Bonds, D. E., 
Church,  T.  S., Espeland,  M.  A., Fielding,  R.  A., Gill,  T.  M., 
Groessl,  E.  J., King,  A.  C., Kritchevsky,  S.  B., Manini,  T.  M., 
McDermott, M. M., Miller, M. E., Newman, A. B., Rejeski, W. J., 
Sink,  K.  M., … Williamson,  J.  D.; LIFE Study Investigators. 
(2014). Effect of structured physical activity on prevention 
of major mobility disability in older adults: The LIFE study 
randomized clinical trial. The Journal of the American Medical 
Association, 311(23), 2387–2396. doi:10.1001/jama.2014.5616

Pelletier,  C.  A., Smith-Forrester,  J., & Klassen-Ross,  T. (2017). A 
systematic review of physical activity interventions to improve 
physical fitness and health outcomes among Indigenous adults 
living in Canada. Preventive Medicine Reports, 8, 242–249. 
doi:10.1016/j.pmedr.2017.11.002

Prochaska,  J.  J., Epperson, A., Skan,  J., Oppezzo, M., Barnett,  P., 
Delucchi, K., Schnellbaecher, M., & Benowitz, N. L. (2018). The 
Healing and Empowering Alaskan Lives Toward Healthy-Hearts 
(HEALTHH) Project: Study protocol for a randomized controlled 
trial of an intervention for tobacco use and other cardiovascular 
risk behaviors for Alaska Native people. Contemporary Clinical 
Trials, 71, 40–46. doi:10.1016/j.cct.2018.06.003

Redwood,  D., Schumacher,  M.  C., Lanier,  A.  P., Ferucci,  E.  D., 
Asay,  E., Helzer,  L.  J., Tom-Orme,  L., Edwards,  S.  L., 
Murtaugh,  M.  A., & Slattery,  M.  L. (2009). Physical activity 
patterns of American Indian and Alaskan Native people living 
in Alaska and the Southwestern United States. American 
Journal of Health Promotion, 23(6), 388–395. doi:10.4278/
ajhp.071211130

Reis, J. P., Bowles, H. R., Ainsworth, B. E., Dubose, K. D., Smith, S., 
& Laditka, J. N. (2004). Nonoccupational physical activity by 
degree of urbanization and U.S.  geographic region. Medicine 
and Science in Sports and Exercise, 36(12), 2093–2098. 
doi:10.1249/01.mss.0000147589.98744.85

Resnicow, K., Baranowski, T., Ahluwalia, J. S., & Braithwaite, R. L. 
(1999). Cultural sensitivity in public health: Defined and 
demystified. Ethnicity & Disease, 9(1), 10–21.

Copyedited by: NI

D
ow

nloaded from
 https://academ

ic.oup.com
/gerontologist/advance-article/doi/10.1093/geront/gnab020/6144916 by guest on 05 O

ctober 2021

https://doi.org/10.1007/s11121-013-0451-1
https://doi.org/10.5820/aian.2303.2016.117
https://doi.org/10.1001/jamainternmed.2020.4143
https://doi.org/10.1007/s10935-012-0273-0
https://doi.org/10.1007/s10935-012-0273-0
https://doi.org/10.1177/1049732313508013
https://doi.org/doi:10.1177/0971333614549143
https://doi.org/10.1111/j.1748-0361.2005.tb00089.x
https://ruralhealth.und.edu/projects/health-reform-policy-research-center/pdf/2014-rural-urban-chartbook-update.pdf
https://ruralhealth.und.edu/projects/health-reform-policy-research-center/pdf/2014-rural-urban-chartbook-update.pdf
https://ruralhealth.und.edu/projects/health-reform-policy-research-center/pdf/2014-rural-urban-chartbook-update.pdf
https://doi.org/doi:10.1186/2046-4053-4-1
https://doi.org/10.1001/jamainternmed.2016.1548
https://ftp.cdc.gov/pub/Health_Statistics/NCHS/NHIS/SHS/2011-2014_AHB_Table_PA-1.pdf
https://ftp.cdc.gov/pub/Health_Statistics/NCHS/NHIS/SHS/2011-2014_AHB_Table_PA-1.pdf
https://ftp.cdc.gov/pub/Health_Statistics/NCHS/NHIS/SHS/2011-2014_AHB_Table_PA-1.pdf
https://www.nih.gov/news-events/news-releases/nih-establishes-new-research-program-address-health-disparities-chronic-diseases
https://www.nih.gov/news-events/news-releases/nih-establishes-new-research-program-address-health-disparities-chronic-diseases
https://www.nih.gov/news-events/news-releases/nih-establishes-new-research-program-address-health-disparities-chronic-diseases
https://dpcpsi.nih.gov/sites/default/files/2019_THRO_StrategicPlan_508.pdf
https://dpcpsi.nih.gov/sites/default/files/2019_THRO_StrategicPlan_508.pdf
https://doi.org/10.1249/mss.0b013e3180616aa2
https://www.census.gov/history/pdf/c2010br-10.pdf
https://www.census.gov/history/pdf/c2010br-10.pdf
https://doi.org/10.1001/jama.2014.5616
https://doi.org/10.1016/j.pmedr.2017.11.002
https://doi.org/10.1016/j.cct.2018.06.003
https://doi.org/10.4278/ajhp.071211130
https://doi.org/10.4278/ajhp.071211130
https://doi.org/10.1249/01.mss.0000147589.98744.85


12� The Gerontologist, 2021, Vol. XX, No. XX

Robertson, C., Kattelmann, K., & Ren, C. (2007). Control of type 
2 diabetes mellitus using interactive internet-based support on a 
Northern Plains Indian Reservation. Topics in Clinical Nutrition, 
22(2), 185–193. doi:10.1097/01.TIN.0000270137.00099.91

Saenz, M. (2020, March). Federal and state recognized tribes. https://
www.ncsl.org/research/state-tribal-institute/list-of-federal-and-
state-recognized-tribes.aspx

Sawchuk, C. N., Bogart, A., Charles, S., Goldberg, J., Forquera, R., 
Roy-Byrne, P., & Buchwald, D. (2008). Education is associated 
with physical activity among American Indian elders. American 
Indian and Alaska Native Mental Health Research (Online), 
15(1), 1–17. doi:10.5820/aian.1501.2008.1

Sawchuk,  C.  N., Charles,  S., Wen,  Y., Goldberg,  J., Forquera,  R., 
Roy-Byrne,  P., & Buchwald,  D. (2008). A randomized trial 
to increase physical activity among native elders. Preventive 
Medicine, 47(1), 89–94. doi:10.1016/j.ypmed.2008.03.011

Sawchuk,  C.  N., Russo,  J.  E., Charles,  S., Goldberg,  J., Forquera,  R., 
Roy-Byrne,  P., & Buchwald,  D. (2011). Does pedometer goal set-
ting improve physical activity among native elders? Results from 
a randomized pilot study. American Indian and Alaska Native 
Mental Health Research (Online), 18(1), 23–41. doi:10.5820/
aian.1801.2011.23

Sawchuk, C., Russo,  J., Roy-Byrne, P., Goldberg,  J., Forquera, R., 
& Buchwald,  D. (2017). Changes in physical activity barriers 
among American Indian elders: A pilot study​. American Indian 
and Alaska Native Mental Health Research, 24(1), 127–140. 
doi:10.5820/aian.2401.2017.127

Schulz, A. J., Israel, B. A., Mentz, G. B., Bernal, C., Caver, D., DeMajo, R., 
Diaz,  G., Gamboa,  C., Gaines,  C., Hoston,  B., Opperman,  A., 
Reyes, A. G., Rowe, Z., Sand, S. L., & Woods, S. (2015). Effectiveness 
of a walking group intervention to promote physical activity and 
cardiovascular health in predominantly non-Hispanic black and 
Hispanic urban neighborhoods: Findings from the Walk Your Heart 
to Health Intervention. Health Education & Behavior, 42(3), 380–
392. doi:10.1177/1090198114560015

Sesso, H. D., Paffenbarger, R. S., & Lee, I. (2000). Physical activity 
and coronary heart disease in men. Circulation, 102(9), 975–
980. doi:10.1161/01.CIR.102.9.975

Silverstein, R. P., VanderVos, M., Welch, H., Long, A., Kaboré, C. D., 
& Hootman,  J.  M. (2018). Self-Directed Walk With Ease 
Workplace Wellness Program—Montana, 2015–2017. 
Morbidity and Mortality Weekly Report, 67(46), 1295–1299. 
doi:10.15585/mmwr.mm6746a3

Sperber,  N.  R., Allen,  K.  D., Devellis,  B.  M., Devellis,  R.  F., 
Lewis, M. A., & Callahan, L. F. (2013). Differences in effective-
ness of the active living every day program for older adults with 
arthritis. Journal of Aging and Physical Activity, 21(4), 387–401. 
doi:10.1123/japa.21.4.387

Stefanich,  C.  A., Witmer,  J.  M., Young,  B.  D., Benson,  L.  E., 
Penn,  C.  A., Ammerman,  A.  S., Garcia,  B.  A., Jilcott,  S.  B., 
& Etzel,  R.  A. (2005). Development, adaptation, and imple-
mentation of a cardiovascular health program for Alaska 
Native women. Health Promotion Practice, 6(4), 472–481. 
doi:10.1177/1524839904263725

Storti,  K.  L., Arena,  V.  C., Barmada,  M.  M., Bunker,  C.  H., 
Hanson,  R.  L., Laston,  S.  L., Yeh,  J.  L., Zmuda,  J.  M., 
Howard, B. V., & Kriska, A. M. (2009). Physical activity levels 

in American-Indian adults: The Strong Heart Family Study. 
American Journal of Preventive Medicine, 37(6), 481–487. 
doi:10.1016/j.amepre.2009.07.019

Sushames, A., van Uffelen, J. G. Z., & Gebel, K. (2016). Do phys-
ical activity interventions in Indigenous people in Australia and 
New Zealand improve activity levels and health outcomes? 
A  systematic review. The International Journal of Behavioral 
Nutrition and Physical Activity, 13(1), 129. doi:10.1186/
s12966-016-0455-x

Sweeney,  T. (2020, January 30). Indian entities recognized 
by and eligible to receive services from the United States 
Bureau of Indian Affairs. https://www.federalregister.gov/
documents/2020/01/30/2020-01707/indian-entities-recognized-
by-and-eligible-to-receive-services-from-the-united-states-
bureau-of

U.S. Department of Health and Human Services Office of 
Minority Health. (2018, March 28). Profile: American Indian/
Alaska Native. https://minorityhealth.hhs.gov/omh/browse.
aspx?lvl=3&lvlid=62

Valentine, J. C., Pigott, T. D., & Rothstein, H. R. (2010). How many 
studies do you need? A  primer on statistical power for meta-
analysis. Journal of Educational and Behavioral Statistics, 35(2), 
215–247. doi:10.3102/1076998609346961

Varcoe, C., Bottorff,  J.  L., Carey,  J., Sullivan, D., & Williams, W. 
(2010). Wisdom and influence of elders: Possibilities for health 
promotion and decreasing tobacco exposure in First Nations 
communities. Canadian Journal of Public Health, 101(2), 154–
158. doi:10.1007/bf03404363

Venkat Narayan, K. M., Hoskin, M., Kozak, D., Kriska, A. M., 
Hanson,  R.  L., Pettitt,  D.  J., Nagi,  D.  K., Bennett,  P.  H., 
& Knowler,  W.  C. (1998). Randomized clinical trial 
of lifestyle interventions in Pima Indians: A  pilot 
study. Diabetic Medicine, 15(1), 66–72. doi:10.1002/
(SICI)1096–9136(199801)15:13.0.CO;2-A

Vincent, G. K., & Velkoff, V. A. (2010). The next four decades: The 
older population in the United States: 2010 to 2050 (no. 1138). 
U.S. Department of Commerce, Economics and Statistics 
Administration, U.S. Census Bureau. https://www.census.gov/
prod/2010pubs/p25-1138.pdf

Wexler, L. (2011). Intergenerational dialogue exchange and action: 
Introducing a community-based participatory approach to con-
nect youth, adults and elders in an Alaskan Native community. 
International Journal of Qualitative Methods, 10(3), 248–264. 
doi:10.1177/160940691101000305

Whitesell, N. R., Mousseau, A., Parker, M., Rasmus, S., & Allen, J. 
(2020). Promising practices for promoting health equity through 
rigorous intervention science with Indigenous communities. 
Prevention Science, 21(1), 5–12 doi:10.1007/s11121-018-0954-x

Whitewater, S., Reinschmidt, K. M., Kahn, C., Attakai, A., & Teufel-
Shone, N.  I. (2016). Flexible roles for American Indian elders 
in community-based participatory research. Preventing Chronic 
Disease, 13. doi:10.5888/pcd13.150575

Witmer,  J.  M., Hensel,  M.  R., Holck,  P.  S., Ammerman,  A.  S., 
& Will,  J.  C. (2004). Heart disease prevention for 
Alaska Native women: A  review of pilot study findings. 
Journal of Women’s Health (2002), 13(5), 569–578. 
doi:10.1089/1540999041280981

Copyedited by: NI

D
ow

nloaded from
 https://academ

ic.oup.com
/gerontologist/advance-article/doi/10.1093/geront/gnab020/6144916 by guest on 05 O

ctober 2021

https://doi.org/doi:10.1097/01.TIN.0000270137.00099.91
https://www.ncsl.org/research/state-tribal-institute/list-of-federal-and-state-recognized-tribes.aspx
https://www.ncsl.org/research/state-tribal-institute/list-of-federal-and-state-recognized-tribes.aspx
https://www.ncsl.org/research/state-tribal-institute/list-of-federal-and-state-recognized-tribes.aspx
https://doi.org/doi:10.5820/aian.1501.2008.1
https://doi.org/doi:10.1016/j.ypmed.2008.03.011
https://doi.org/doi:10.5820/aian.1801.2011.23
https://doi.org/doi:10.5820/aian.1801.2011.23
https://doi.org/doi:10.5820/aian.2401.2017.127
https://doi.org/doi:10.1177/1090198114560015
https://doi.org/doi:10.1161/01.CIR.102.9.975
https://doi.org/doi:10.15585/mmwr.mm6746a3
https://doi.org/doi:10.1123/japa.21.4.387
https://doi.org/doi:10.1177/1524839904263725
https://doi.org/doi:10.1016/j.amepre.2009.07.019
https://doi.org/doi:10.1186/s12966-016-0455-x
https://doi.org/doi:10.1186/s12966-016-0455-x
https://www.federalregister.gov/documents/2020/01/30/2020-01707/indian-entities-recognized-by-and-eligible-to-receive-services-from-the-united-states-bureau-of
https://www.federalregister.gov/documents/2020/01/30/2020-01707/indian-entities-recognized-by-and-eligible-to-receive-services-from-the-united-states-bureau-of
https://www.federalregister.gov/documents/2020/01/30/2020-01707/indian-entities-recognized-by-and-eligible-to-receive-services-from-the-united-states-bureau-of
https://www.federalregister.gov/documents/2020/01/30/2020-01707/indian-entities-recognized-by-and-eligible-to-receive-services-from-the-united-states-bureau-of
https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=3&lvlid=62
https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=3&lvlid=62
https://doi.org/doi:10.3102/1076998609346961
https://doi.org/doi:10.1007/bf03404363
https://doi.org/10.1002/(SICI)1096–9136(199801)15:13.0.CO;2-A
https://doi.org/10.1002/(SICI)1096–9136(199801)15:13.0.CO;2-A
https://www.census.gov/prod/2010pubs/p25-1138.pdf
https://www.census.gov/prod/2010pubs/p25-1138.pdf
https://doi.org/doi:10.1177/160940691101000305
https://doi.org/doi:10.1007/s11121-018-0954-x
https://doi.org/doi:10.5888/pcd13.150575
https://doi.org/doi:10.1089/1540999041280981

