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Abstract

Purpose: To investigate the relationship between daily thoughts about historical loss and daily
levels of moderate to vigorous physical activity in American Indian (Al) adults residing on the
Blackfeet reservation in Browning, Montana. Methods: The study was designed and conducted
using a Community Based Participatory Research framework and Ecological Momentary
Assessment. Over a period of one week, 100 Al adults (Mean age= 42.18, SD=14.92) reported
how often they thought about historical loss at the end of each day. During this week-long period,
all participants wore a wrist-accelerometer to passively and objectively measure levels of physical
activity.

Findings: We found that Blackfeet Al adults who reported thinking about historical loss more
frequently over the course of the week had lower average levels of moderate to vigorous physical
activity (MVPA) over the course of the week compared to Blackfeet Al adults who reported
thinking about historical loss less frequently (B = -10.22, 95% CI = -13.83, —6.60). We also
found that on days when Blackfeet Al adults thought more about historical loss compared to their
weekly average, they had fewer minutes of MVVPA compared to their weekly average of minutes of
MVPA (B = -0.87, 95% CI = -1.48, -0.27).

Conclusions: Our data indicate that thoughts about historical loss are linked to lower levels

of MVPA. Given high incidence of chronic health conditions linked to physical inactivity in
American Indians, more work is needed to identify the mechanisms through which thoughts about
historical loss may inhibit physical activity in this population.
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It is well known that engaging in physical activity can provide many health benefits,
including the prevention of the onset of chronic diseases and the decelerated progression

of existing chronic diseases.1~2 More specifically, regular physical activity is associated
with reduced morbidity and mortality from cardiovascular disease, diabetes, cancer, and
obesity.3~7 Physical activity can be health protective for all individuals, however it may have
particularly pronounced implications for American Indians since they are disproportionately
affected by these chronic conditions.8-2

While low levels of physical activity are observed across the United States, a systematic
review of PA levels in American Indians revealed that approximately 37% are inactive.10
Furthermore, previous work focused on physical activity in American Indian adults indicates
that physical inactivity is observed at higher rates in American Indian adults compared

to other minority groups.1! For example, a cohort study of 2,604 American Indian adults
showed that the majority of the sample were not meeting physical activity public health
recommendations of 60 minutes of moderate-to-vigorous physical activity per day.12 These
findings warrant initiatives and efforts to increase physical activity in this at-risk group.

To date, very little is known about predictors of physical activity in American Indian adults.
The Healthy Children Strong Families study found increasing age, television viewing, and
computer use were predictors of decreased physical activity.23 In other racial and ethnic
groups, psychosocial factors linked to physical activity have included self-determination,
social support, self-efficacy, and expectations about outcomes.14-17 In American Indians,
investigations into psychosocial factors which predict physical activity levels have focused
on an individual’s place in the stages-of-change model of behavior change as a predictor of
physical activity levels.18-20

Loss and Implications for Health Behaviors

American Indians have been subjected to violence, genocide, and colonization for the
past 500 years. These traumatic group experiences have profound negative implications
for the individuals who directly experienced these atrocities and are also passed from

one generation to the next. The emotional and psychological injury associated with these
traumatic group experiences is referred to as historical loss.2! It is theorized that historical
loss contributes to enduring mental and physical health disparities in American Indian
communities.?2 A recent review summarized evidence in support of this theory with
relationships documented between historical loss, mental health, psychological outcomes,
and health behaviors.23

In our recent work, we have found that American Indian adults who report higher

levels of thoughts about historical loss report experiencing more daily psychological

stress, have higher ambulatory blood pressure, and higher levels of a marker of immune
system inflammation.2* Importantly, all of these outcomes are linked to increased risk

for cardiovascular disease. Based on previous empirical research linking thoughts about
historical loss to health behaviors,23 it is possible that the degree to which American Indian
adults think about historical loss in their daily lives relates to their daily levels of physical
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activity. To our knowledge, this relationship has not been explored in American Indian
adults.

The main objective of the current investigation was to better understand whether daily
thoughts about historical loss relate to daily physical activity in American Indian adults
residing on the Blackfeet reservation. The Blackfeet reservation is located in Browning,
Montana and has approximately 17,000 community members. The town of Browning has
very few sidewalks and many people do not walk for various reasons (e.g. dogs, physical
inability, weather). The wind gusts off the Rocky Mountains are upwards of 100 miles per
hour and snow is usually found on the ground for seven to nine months out of the year. This
makes it difficult for people to engage in outdoor activities including running, walking and
biking. The town has two fitness facilities that close early in the evening, limiting access
for those who work during the day and early evening hours. These factors make it hard for
community members to maintain a physically active lifestyle.

We hypothesized that Blackfeet adults who thought more about historical loss over the
course of one week, would on average, have lower levels of Moderate to Vigorous Physical
Activity (MVPA). Furthermore, we hypothesized that there would be daily variability in
thoughts about historical loss, and that on days when participants thought more about
historical loss compared to other days in the week, they would have lower levels of MVPA
compared to their average MVPA.

The current work utilized a Community Based Participatory Research (CBPR) framework
which emphasizes an equitable partnership and involvement of both researchers and
community stakeholders in all components of the research process.2>~26 The research
design and methodologies were developed in consultation with a long-standing community
advisory board comprised of 4 community members of the Blackfeet Community. In 2017,
the Blackfeet Community completed a health assessment with the goal of identifying the
pressing health concerns and issues for community members. The assessment found that
cardiovascular disease was one of the top health concerns.2” As such, the CAB believed it
was urgent to better understand psychosocial factors which associate with physical activity,
a health behavior which is known to reduce risk for cardiovascular disease. In this research,
we utilized Ecological Momentary Assessment (EMA), a research approach which uses
repeated sampling of individuals’ experiences and behaviors as they unfold in real time in
their real-life environments.28 Participants reported how much they thought about historical
loss on a daily basis over a week-long period. During this week, they also wore a wrist-
accelerometer to objectively quantify moderate to vigorous physical activity. The study
utilized staggering enrollment, with data collection taking place over a period of 70 days in
the fall of 2018.

This study was approved by the Blackfeet Institutional Review Board and the Montana State
University Institutional Review Board. As noted previously, the study used CBPR methods.
In addition to helping with the development of the study design and selection of measures,
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the CAB helped with the interpretation of these findings and decisions about how to best
disseminate the findings to the community.

Participants for this research were recruited using advertisements on various Blackfeet
social media sites, in the local newspaper, on the Blackfeet Community College campus,
and in community centers. CAB members selected multiple advertisement sites which they
believed would draw a representative sample of participants from across the community.
We recruited a sample of 100 American Indian adults (55% female) ranging from 20 to
78 years of age (M=42.30, SD=15.08). A minimum sample size of 70 participants was
needed to detect a medium effect size (F2 = .15) based on past research.23 To maximize
precision, recruitment continued past the minimum sample size until project funds were
expended. Participants had a median family income of $20,001-$40,000 (Inter-Quartile
1: below $20,000; Inter-Quartile 2 = $20,001-$40,000). Eligibility criteria included the
following: 18 years or older, self-identification as American Indian, and current residence
on the Blackfeet reservation. Exclusionary criteria for this research included a clinically
diagnosed sleep disorder or chronic health condition. In addition, individuals taking any
regular prescription medication were not eligible to participate.

Participants visited an office located on the Blackfeet Community College campus. They
met with a project coordinator and provided written informed consent. After the informed
consent process, participants completed a series of questionnaires including demographics,
a measure of symptoms of depression and anxiety, and a measure of the frequency of
thoughts about historical loss. The complete procedure and protocol for this study has

been described previously.2# The project coordinator showed participants how to use the
Illumivu Ecological Momentary Assessment (EMA) application (www.lifedatacorp.com) on
their mobile devices to answer daily surveys. The project coordinator used the [llumivu
software to schedule alerts to be delivered to participants at the end of each day to

report on the frequency with which they thought about historical loss during that day.

The project coordinator also initialized a wrist accelerometer validated for assessment of
physical activity and sleep (Actigraph, GT9X link, Penascola, FL). The accelerometers were
initialized using ActiLife (version 6, Penascola, FL) in 60 second epochs. Participants wore
the device continuously on their non-dominant hand for 7 days and 7 nights, after which
they met with the project coordinator at Blackfeet Community College to return the device
and download the data from the wrist accelerometer and the lllumivu EMA app. Participants
were given $120 as an incentive for participation upon completion of the study and return of
study equipment.

Daily thoughts about Historical Loss.—As a measure of daily frequency of thoughts
about historical loss, participants were asked the following question on their mobile devices
at the end of each day before going to bed, “Over the course of the day, how much have
you thought about American Indian loss?” Participants responded using the following scale,
1 (not at all), 2 (somewhat rarely), 3 (quite frequently), and 4 (all the time).

J Rural Health. Author manuscript; available in PMC 2024 March 01.


http://www.lifedatacorp.com/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

John-Henderson et al.

Covariates

Page 5

Actigraphy measured physical activity.—The sleep period was excluded and
moderate to vigorous physical activity (MVVPA) was defined according to the cut-off points
outlined by Freedson and colleagues.?® Activity greater than or equal to 1952 counts

per minute was defined as MVPA.30 Participants were excluded from analyses if the
accelerometers were not worn for a least 10 hours per day (excluding the sleep period)

for at least 5 days (n=2). For each day, we obtained a measure of the number of minutes each
participant was engaged in MVPA.

Age, biological sex, annual income, Body Mass Index (BMI) and symptoms of depression
and anxiety were utilized as covariates in all analyses given known relationships between
these variables and each of our outcomes.31-35

Demographic Variables.—Participants self-reported their biological sex, age, and their
annual income. Annual income was measured on a scale from 1 (below US $20,000), 2
(US $20,001-$40,000), 3 (US $40,001-$60,000), 4 (US $60,0001-$80,000), 5 (US$80,001-
$100,000) and 6 (US$100,001 and above).36

Body Mass Index.—The project coordinator measured participant weight using a scale
and participant height using a stadiometer in order to calculate Body Mass Index (BMI).

Symptoms of Depression and Anxiety.—We used the Hospital Anxiety and
Depression Scale (HADS) as a measure of current symptoms of depression and anxiety
during the initial office visit.3” The HADS has 14 items, 7 items comprise ad depression
subscale, and 7 items comprise an anxiety subscale. Respondents answered each item using
a four-point response category (0-3), with possible scores ranging from 0-21 for depression,
and 0-21 for anxiety. Cronbach’s alpha was 0.85 for the anxiety subscale and 0.88 for the
depression subscale.

Analytic Technique

Hypotheses were tested using linear mixed-effect modeling and the Ime4 package in R.38
All models included a random effect for subject and fixed effects for other predictors.

The primary independent variable was historical loss, which was measured at Level-1 and
between and within-person effects calculated separately. Within-person effects for historical
loss were estimated by calculating the deviation of each person’s observed historical loss
for a given day from that person’s average historical loss across the week. Between-person
effects were estimated by calculating the deviation of each person’s average historical loss
across the week from the grand mean for historical loss.

Level-2 covariates included age, gender, income, anxiety symptoms, depressive symptoms,
and BMI. To account for possible linear changes in MVPA across the week, measurement
time point was included as a Level-1 covariatel. The primary dependent variable was MVPA

1an exploratory HLM was used to examine whether there was a quadradic effect of time on MVPA. The quadratic effect was
non-significant in this model. Thus, only the linear effect of time was estimated.
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measured at Level-1. Intra-class correlation coefficients (ICCs) were estimated to quantify
the within and between-person variances in thoughts about historical loss and MVPA.

Four participants were missing data on either physical activity or historical loss and were
removed from analyses. All remaining participants had complete data. Table 1 displays the
means and standard deviations and Table 2 displays the bivariate correlations for all study
variables. Greater average depressive symptoms across the week were correlated with lower
MVPA. As expected, BMI was inversely related to average MVPA. However, in this sample,
age, gender, and income were not significantly related to MVPA.

Figure 1 displays spaghetti plots to visualize variability in MVPA and thoughts about
historical loss over the week-long monitoring period. ICCs indicate that 72% of the
variability in MVPA was attributed to between-person effects and 28% of the variance

was attributed to within-person effects. Additionally, 27% of the variability in daily thoughts
about historical loss was attributed to between-person effects and 73% of the variance was
attributed to within-person effects.

Thoughts about Historical Loss and Physical Activity

A linear mixed model was used to estimate within and between associations between
historical loss and MVPA after accounting for demographic characteristics, anxiety
symptoms, and depressive symptoms. Table 3 displays the model estimates. There was a
linear effect of time, with MVPA becoming significantly lower across the week.

Between-subject effects indicate that those who on average thought about historical loss
more over the course of the week had lower MVPA over the course of the week relative

to those who thought less frequently about historical loss over the course of the week.
Specifically, a one-unit increase in thinking about historical loss corresponded to 10.22
fewer minutes of average MVPA. Within-subject effects indicate that when participants
thought about historical loss more on a given day relative to their own weekly average, they
had lower MVPA that day relative to their own weekly average of MVPA. Specifically, a
one-unit increase in daily thinking about historical loss corresponded to 0.87 fewer minutes
of daily MVPA.

Discussion

To our knowledge, this study represents the first work focused on the relationship between
historical loss and physical activity in a sample of American Indian adults. The findings
make an important contribution to the literature as physical activity is a modifiable behavior
which is linked to risk for cardiovascular disease.3® The current data provide important
insight into the potential impact of historical loss on physical activity levels in a population
that is at disproportionate risk for health conditions linked to physical inactivity. First, the
findings indicate that there is day to day variability in the frequency with which American
Indian adults in this sample think about historical loss. Second, the findings show that

on average, those who thought about historical loss more over the course of the week-
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long monitoring period had lower levels of MVPA compared to those who thought about
historical loss less often. Further, on days when individuals thought more about historical
loss compared to their own weekly average of frequency of thoughts about historical loss,
they had lower MVPA compared to their weekly average of MVPA.

These findings suggest that thoughts about historical loss may act as a barrier to physical
activity. However, these results do not identify mechanisms through which thinking about
historical loss may impede physical activity. It is possible that the cognitive toll of thinking
about loss consumes vital energy which reduces the likelihood of engaging in physical
activity. It is also possible that ruminating on historical loss promotes health compromising
behaviors which may interfere with one’s ability to engage in physical activity. In future
work, we hope to better understand temporal associations between thoughts about historical
loss and subsequent behavioral choices. We also hope to improve our understanding of

the contexts and situations which prompt thoughts about historical loss. It is possible that
thinking about historical loss may have differential effects on health behaviors including
physical activity depending on the social context.

Strengths and Limitations

An important limitation of the current work is that we did not collect data on perceived
barriers to engaging in physical activity. This would provide a more nuanced understanding
of potential mechanisms which could account for the observed relationship between
historical loss and daily physical activity. For example, thoughts about historical loss

may affect motivation to exercise or may affect perceptions about the value of physical
activity for health. While there are limitations of this work, it is worth noting that the
current research makes an important contribution to a limited body of work on physical
activity in American Indians. A strength of this research is one of few studies to utilize
actigraphy to objectively measure physical activity in American Indian adults. Given the
implications of physical inactivity in the chronic conditions which disproportionately affect
tribal communities, it is critical to understand factors that contribute to physical activity
engagement.

These relationships were observed in American Indian adults residing on the Blackfeet
reservation. The findings cannot be generalized to other tribal communities or to urban
American Indian populations. In other racial and ethnic groups, individuals living in rural
environments tend to be more physically inactive compared to their urban counterparts.40
In contrast, American Indians residing in rural communities were significantly more likely
to engage in physical activity compared to those in urban environments.#! Further, in past
work, historical loss was observed at higher rates in a sample of urban American Indians
compared to American Indians living on a tribal reservation.#2 Based on these findings, it is
possible that the relationship between historical loss and physical activity would be distinct
or more or less evident for urban American Indians, however this should be investigated in
future research projects.
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In this study, we investigated the relationship between thinking about historical loss and
objective physical activity levels in American Indian adults. We found that the more
participants thought about historical loss, the less MVPA they engaged in. The findings
from this work provide further evidence in support of the growing theoretical and empirical
literature which posits that historical loss and its sequelae, should be addressed in effective
health interventions for American Indian populations.22-2343-45 By addressing historical
loss, such interventions could promote higher levels of physical activity in American
Indians, thus reducing risk for chronic disease. As such, our future CBPR work, guided

by the existing CAB, will focus on the development of culturally appropriate interventions
which focus on effective strategies for reducing the the potentially negative consequences
of historical loss for community members. Such interventions could focus on restoration of
Blackfeet culture, language and traditions in order to alleviate the psychological burden of
historical loss and promote positive health behaviors such as physical activity.

Funding:
Research reported in this publication was supported by the National Institute of General Medical Sciences of the
National Institutes of Health under Award Numbers P20GM104417, P20GM103474, and U54GM115371. The
content is solely the responsibility of the authors and does not necessarily represent the official views of the
National Institutes of Health.

References

1. Bertheussen G, Romundstad P, Landmark T, Kaasa S, Dale O, Helbostad J. Associations between
Physical Activity and Physical and Mental Health-A HUNT 3 Study. Med Sci Sports Exerc. 2011;
43(7), 1220-1228. [PubMed: 21131869]

2. Blair S, Morris J. Healthy Hearts—and the Universal Benefits of Being Physically Active: Physical
Activity and Health. Ann of Epidemiol. 2009; 19(4), 253-256. [PubMed: 19344864]

3. Ballin M, Nordstrom P, Niklasson J, Hava Nordstrom A. Associations of Objectively Measured
Physical Activity and Sedentary Time with the Risk of Stroke, Myocardial Infarction or All-Cause
Mortality in 70-Year-Old Men and Women: A Prospective Cohort Study. Sports Med Int Open.
2021; 51(2), 339-349.

4. Bensimhon D, Kraus W, Donahue M. Obesity and physical activity: A review. Am Heart J. 2006;
151(3), 598-603. [PubMed: 16504621]

5. Higueras-Fresnillo S, Cabanas-Sanchez V, Lopez-Garcia E, Esteban-Cornejo |, Banegas J,
Sadarangani K,... Martinez-Gomez D Physical Activity and Association Between Frailty and All-
Cause and Cardiovascular Mortality in Older Adults: Population-Based Prospective Cohort Study. J
Am Geriatrics Soc. 2018; 66(11), 2097-2103.

6. Je Y, Jeon J, Giovannucci E, Meyerhardt J. Association between physical activity and mortality in
colorectal cancer: A meta-analysis of prospective cohort studies. Int JCancer. 2013; 133(8), 1905—
1913. [PubMed: 23580314]

7. Sluik D, Buijsse B, Muckelbauer R, Kaaks R, Teucher B, Johnsen N,... Néthlings U. Physical
Activity and Mortality in Individuals With Diabetes Mellitus: A Prospective Study and Meta-
analysis. Arch Int Med. 2012; 172(17), 1285-1295. [PubMed: 22868663]

8. Espey D, Jim M, Cobb N, Bartholomew M, Becker T, Haverkamp D, Plescia M. Leading Causes of
Death and All-Cause Mortality in American Indians and Alaska Natives. Am J Pub Health. 2014;
104(S3), S303-S311. [PubMed: 24754554]

9. Welty T, Lee E, Yeh Y, Cowan L, Go O, Fabsitz R,... Howard B Cardiovascular-disease risk
factors among American-Indians- The Strong Heart Study. AM J Epidemiol. 1995; 142(3), 269-
287. [PubMed: 7631631]

J Rural Health. Author manuscript; available in PMC 2024 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

John-Henderson et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

Page 9

Foulds HJ, Warburton DE, Bredin SS. A systematic review of physical activity levels in

Native American populations in Canada and the United States in the last 50 years. Obes Rev.
2013;14:593-603. [PubMed: 23577646]

Coble JD, Rhodes RE. Physical activity and Native Americans: a review. Am J Prev Med. 2006;
31(1), 36-46. 10.1016/j.amepre.2006.03.004 [PubMed: 16777541]

Storti K, Arena V, Barmada M, Bunker C, Hanson R, Laston S,... Kriska A Physical Activity
Levels in American-Indian Adults The Strong Heart Family Study. Am J Prev Med. 2009; 37(6),
481-487. [PubMed: 19944912]

Grant V, Tomayko EJ, Prince RJ, Cronin K, Adams A. Understanding correlates of physical
activity in American Indian families: The Healthy Children Strong Families-2 study. J Phys Act
Health. 2018; 15(11): 866—873. [PubMed: 30336717]

Anderson E, Wojcik J, Winett R, Williams D. Social-Cognitive Determinants of Physical Activity.
Health Psychol. 2006; 25(4), 510-520. [PubMed: 16846326]

George M, Eys M, Oddson B, Roy-Charland A, Schinke R, Bruner M. The role of self-
determination in the relationship between social support and physical activity intentions. J App
Soc Psychol, 2013; 43(6), 1333-1341

Mendonca G, Cheng L, Melo E, De Farias Junior J. Physical activity and social support in
adolescents: A systematic review. Health Educ Res. 2014; 29(5), 822-839. [PubMed: 24812148]
Smith G, Banting L, Eime R, O’Sullivan G, Van Uffelen J. The association between social support
and physical activity in older adults: A systematic review. Int J Behav Nutr Phys Act. 2017; 14(1),
56. [PubMed: 28449673]

Bull F, Eyler A, King A, Brownson R. Stage of readiness to exercise in ethnically diverse women:
A US survey. Med Sci Sports Exerc. 2001; 33(7), 1147-1156. [PubMed: 11445762]

Heesch K, Brown D, Blanton C. Perceived barriers to exercise and stage of exercise adoption

in older minority and Caucasian women. Medicine and Science in Sports and Exercise. 1999;
31(Supplement), S185.

Stolarczyk LM, Gilliland SS, Lium DJ, Owen CL, Perez GE, Kriska AM, Ainsworth BE, Carter
JS. Knowledge, attitudes and behaviors related to physical activity among Native Americans with
diabetes. Ethn Dis. 1999; 9(1), 59-69. [PubMed: 10355475]

Brave Heart MY. The historical trauma response among natives and its relationship

with substance abuse: a Lakota illustration. J Psychoactive Drugs. 2003; 35(1), 7-13.
10.1080/02791072.2003.10399988 [PubMed: 12733753]

Gone JP. Redressing First Nations historical trauma: Theorizing mechanisms for indigenous culture
as mental health treatment. Transcult Psychiatry. 2013;50(5), 683-706. [PubMed: 23715822]
Gone JP, Hartmann WE, Pomerville A, Wendt DC, Klem SH, Burrage RL. The impact of historical
trauma on health outcomes for indigenous populations in the USA and Canada: A systematic
review. Am Psychol. 2019; 74(1), 20-35. 10.1037/amp0000338 [PubMed: 30652897]
John-Henderson NA, Oosterhoff B, Kampf TD, et al. Historical Loss: Implications for Health of
American Indians in the Blackfeet Community [published online ahead of print, 2021 May 10].
Ann Behav Med. 2021;kaab032. doi:10.1093/abm/kaab032

John-Henderson NA, Henderson-Matthews B, Ollinger SR, Racine J, Gordon MR, Higgins AA,
Horn WC, Reevis SA, Running Wolf JA, Grant D, Rynda-Apple A. Development of a Biomedical
Program of Research in the Blackfeet Community: Challenges and Rewards. Am J Comm
Psychol. 2019; 64(1-2), 118-125. 10.1002/ajcp.12352

Suarez-Balcazar Y, Francisco VT, Rubén Chavez N. Applying Community-Based Participatory
Approaches to Addressing Health Disparities and Promoting Health Equity. Am J Comm Psychol.
2020; 66(3-4), 217-221. 10.1002/ajcp.12487

Blackfeet Community Health Assessment. CHEER Equity. (2021, April 6). Retrieved

November 1, 2021, from https://cheerequity.org/ai-an-health/chas-and-chip/blackfeet-community-
health-assessment/.

Shiffman S, Stone AA, Hufford MR. Ecological momentary assessment. Ann Rev Clin Psychol.
2008; 4, 1-32. 10.1146/annurev.clinpsy.3.022806.091415 [PubMed: 18509902]

J Rural Health. Author manuscript; available in PMC 2024 March 01.


https://cheerequity.org/ai-an-health/chas-and-chip/blackfeet-community-health-assessment/
https://cheerequity.org/ai-an-health/chas-and-chip/blackfeet-community-health-assessment/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

John-Henderson et al.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

44,

45.

Page 10

Freedson PS, Melanson E, Sirard J. (1998). Calibration of the Computer Science
and Applications, Inc. accelerometer. Med Sci Sports Exerc. 1998; 30(5), 777-781.
10.1097/00005768-199805000-00021 [PubMed: 9588623]

Lindamer LA, McKibbin C, Norman GJ, Jordan L, Harrison K, Abeyesinhe S, Patrick K.
Assessment of physical activity in middle-aged and older adults with schizophrenia. Schizophr
Res. 2008; 104(1-3), 294-301. 10.1016/j.schres.2008.04.040 [PubMed: 18550338]

Godin G, Bélanger-Gravel A, Nolin B. Mechanism by Which BMI Influences Leisure-time
Physical Activity Behavior. Obesity. 2008; 16(6), 1314-1317. [PubMed: 18388892]

Hall K, Cohen H, Pieper C, Fillenbaum G, Kraus W, Huffman K,... Morey M. (2017). Physical
Performance Across the Adult Life Span: Correlates With Age and Physical Activity. The Journals
of Gerontology. Series A, Biological Sciences and Medical Sciences, 72(4), 572-578. [PubMed:
27356977]

Jago R, Anderson C, Baranowski T, Watson K. Adolescent patterns of physical activity -
Differences by gender, day, and time of day. Am J Prev Med. 2005; 28(5), 447-452. [PubMed:
15894148]

Kari J, Pehkonen J, Hirvensalo M, Yang X, Hutri-Kahonen N, Raitakari O, Tammelin T. Income
and Physical Activity among Adults: Evidence from Self-Reported and Pedometer-Based Physical
Activity Measurements. PloS One. 2015;10(8), E0135651. [PubMed: 26317865]

Spaderna H, Hoffman J, Hellwig S, Brandenburg V. Fear of Physical Activity, Anxiety, and
Depression. Eur J Health Psychol. 2020; 27(1), 3-13.

John-Henderson NA, Stellar J, Mendoza-Denton R, Francis D. Socioeconomic Status and Social
Support: Social Support Reduces Inflammatory Reactivity for Individuals Whose Early-Life
Socioeconomic Status Was Low. Psychol Sci. 2015; 26(10), 1620-1629. [PubMed: 26333276]
Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta psychiatrica
Scandinavica. 1983; 67(6), 361-370. 10.1111/j.1600-0447.1983.th09716.x [PubMed: 6880820]
Bates D, Sarkar D, Bates MD, Matrix L. The Ime4 package. R package version. 2007; 2(1), 74.
Stamatakis E, Gale J, Bauman A, Ekelund U, Hamer M, Ding D. Sitting Time, Physical

Activity, and Risk of Mortality in Adults. J Am Coll Cardiol. 2019; 73(16), 2062—-2072. 10.1016/
j.jacc.2019.02.031 [PubMed: 31023430]

Patterson P, Moore C, Probst J, Shinogle J. Obesity and Physical Inactivity in Rural America. J
Rural Health. 2004; 20(2), 151-159. [PubMed: 15085629]

Redwood D, Schumacher M, Lanier A, Ferucci E, Asay E, Heizer L,... Slattery M Physical
Activity Patterns of American Indian and Alaskan Native People Living in Alaska and the
Southwestern United States. Am J Health Prom. 2009; 23(6), 388-395.

Wiechelt S, Gryczynski J, Johnson J, Caldwell D. Historical trauma among urban American
Indians: Impact on substance abuse and family cohesion. J Loss Trauma. 2012; 17(4), 319-336.
10.1080/15325024.2011.616837

Duran EF, Duran BM. Native American postcolonial psychology. Albany, NY: State University of
New York Press; 1995.

Heart MY, Chase J, Elkins J, Altschul DB. Historical trauma among Indigenous Peoples of the
Americas: concepts, research, and clinical considerations. J Psychoactive Drugs. 2011; 43(4), 282-
290. 10.1080/02791072.2011.628913 [PubMed: 22400458]

Manson S The Role of Culture in Effective Intervention Design, Implementation, and Research: Its
Universal Importance. Prev Sci. 2020; 21(Suppl 1), S93-S97.

J Rural Health. Author manuscript; available in PMC 2024 March 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

John-Henderson et al.

A

MVPA

80

60

40

20

Figure 1.
Variability in MVPA and thoughts about historical loss over the week-long monitoring

period.
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Descriptive statistics for all study variables

Variable M (N) SD (%)
Age 42.18 14.92
Gender: Female (55)
Income
below $20,000 (44)  (44.44)
$20,001-$40,000 (39)  (39.39)
$40,001-$60,000 (10)  (10.10)
$60,0001-$80,000 1) (1.01)
$80,001-$100,000 (3) (3.03)
$100,001 and above ) (2.02)
Anxiety Symptoms 9.68 3.52
Depression Symptoms 9.67 4.50
BMI 27.88 5.34
Average Historical Loss  40.26 16.12
Average MVPA 36.60 13.75

Notes: BMI = Body-Mass Index; MVPA = Moderate to Vigorous Physical Activity
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Associations between Historical Loss and Physical Activity.

Table 3

Physical Activity

B SE 95% ClI
Age 0.06 0.07 -0.09-0.20
Gender: Female -1.97 219 -6.26-2.33
Income -0.71 1.00 -2.67-1.25
Anxiety Symptoms -0.14 0.38 -0.88 -0.60
Depressive Symptoms 0.09 031 -0.52-0.70
BMI -0.32 020 -0.71-0.07
Linear Time -0.34 013 -0.59--0.10
Historical Loss (Within) -0.87 031 -148--027
Historical Loss (Between) -10.22 1.85 -13.83--6.60
Random Effects
a? 41.92
- 102.37
ICC 0.72

Marginal R? / Conditional R  0.252 /0.783

Notes: Bolded values are significant at p < .01
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