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A B S T R A C T   

Cardiometabolic disease and mental health conditions are two major contributors to persistent inequities in 
health and life expectancy for American Indian adults. The atrocities associated with European colonization are 
linked to intergenerational psychological and emotional wounding (i.e., historical trauma) and high incidence of 
childhood trauma. Prior work has examined the independent relationships of childhood trauma and thoughts 
about historical loss with cardiometabolic and mental health in American Indians. In the current work, we used a 
data-driven approach to identify profiles of childhood trauma and frequency of thoughts about historical loss, 
and then examined how these profiles related to cardiometabolic and mental health in a sample of American 
Indian adults from across the United States (N = 727). We found that a profile characterized by high levels of 
childhood trauma and high frequency of thoughts about historical losses was associated with the greatest risk for 
mental health conditions. The profile characterized by the highest levels of childhood trauma and by moderate 
frequency of thoughts about historical losses was associated with the largest risk of cardiometabolic conditions. 
The findings represent an important first step towards understanding how childhood trauma and thoughts about 
historical loss may simultaneously inform enduring inequities in American Indian health.   

In the United States, compared to other racial and ethnic groups, 
American Indians have among the worst health inequities (Adakai et al., 
2018; Espey et al., 2014). These inequities include high incidence of 
chronic mental and physical health conditions including depression, 
cardiovascular disease (CVD), and diabetes. These health inequities 
must be contextualized in American Indian history. 

Following contact with European colonizers, American Indians 
experienced genocide and ethnic cleansing (Whitbeck et al., 2004). 
There was a massive loss of life resulting from genocide, warfare, and 
intentional spreading of infectious diseases. This time-period has been 
referred to as the “American Indian Holocaust (Thornton, 1987).” 
Following military defeat, many American Indians were forcibly moved 
to locations that were entirely foreign and far removed from their 
homes. The tribal reservations initially established were much like 
concentration camps, with residents depending on the government for 
their basic needs. Traditional means of life and survival were not 
permitted and many American Indians were largely forced to adapt to 
Western practices and approaches (e.g., European styles of farming). 
The systematic ethnic cleansing of American Indians had no identifiable 
end and was legally sanctioned by the United States government. 

These atrocities contribute to Historical Trauma, which can be 
described as a merged product of both psychological trauma and his
torical oppression (Hartmann and Gone, 2014). In contrast to traumas 
which occur at the level of an individual (e.g., physical abuse), historical 
trauma is collective, affecting not only those who directly experienced 
these atrocities, but rather the larger community. Historical trauma also 
impacts subsequent generations through a variety of pathways including 
shared stories, learned histories, epigenetic changes, transmission of 
maternal stress, disruptions or modulations of the development of 
physiological systems, effects on parenting and attachment styles, and 
learned responses to stress and trauma (Brave Heart, 2003; Mohatt et al., 
2014; O’Neill et al., 2018; Whitbeck et al., 2004; Yehuda and Lehrner, 
2018). 

1. Historical loss 

For many American Indians, historical trauma is inextricably linked 
to loss, which is often referred to as historical loss. However, these losses 
are not ‘historical’ in the sense that many American Indians are 
constantly reminded of these losses as they are reflected in their current 
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economic conditions, ongoing systemic discrimination, and continued 
threat to their culture and traditions (Whitbeck et al., 2004). Based on 
the findings from focus groups with American Indian elders, Whitbeck 
and colleagues developed a scale to measure the frequency with which 
American Indians think about these losses, The Historical Loss Scale (HLS; 
Whitbeck et al., 2004). The losses in the HLS were selected based on the 
frequency with which elders mentioned them during discussion, and the 
initial study found that thoughts about these losses provoked negative 
feelings in American Indian elders (Whitbeck et al., 2004). Examples of 
the losses included in the scale are loss of land, language, spiritual ways, 
culture, and family ties (due to boarding schools). 

The constellation of behavioral and psychological responses associ
ated with thoughts about historical trauma and associated losses are 
described as the Historical Trauma Response (HTR; Brave Heart, 2003). 
The HTR can include depression, self-destructive behavior, suicidal 
thoughts, anxiety, anger, difficulty regulating emotions, and substance 
use. A significant body of work documents relationships between 
thoughts about historical losses and mental health in American Indians 
(Evans-Campbell, 2008; Gone et al., 2019; Grayshield et al., 2015), and 
more recently research studies in American Indian tribal communities 
have provided evidence of a relationship between thoughts about his
torical loss and outcomes linked to cardiometabolic health (John-Hen
derson et al., 2022, 2023). Thoughts about historical loss may contribute 
to the HTR and increase risk for poor mental and physical health by 
affecting levels of psychological stress. For example, previous work has 
found that in American Indian adults, thoughts about historical loss 
relate to increases in psychological stress in response to a life-event 
(John-Henderson and Ginty, 2020) and relate to levels of reported 
psychological stress experienced in daily life (John-Henderson et al., 
2022). 

2. Links between historical trauma, historical loss, and 
childhood trauma in American Indians 

Similar to American Indian health inequities, childhood trauma in 
American Indian communities must also be understood and discussed 
within the context of structural inequalities, historical trauma, and 
historical loss. In the late 1800’s, to force assimilation and sever ties 
with American Indian culture, the United States government put forth a 
federal policy that all American Indian children should attend boarding 
schools. As a result of this policy, thousands of American Indian children 
were forcibly removed from their families and placed in these schools 
(Cross et al., 2000). By 1930, nearly half of all American Indian children 
were enrolled in these institutions (U.S. Department of Health and 
Human Services, 2001). Once there, they were generally forbidden to 
engage in American Indian traditions or speak in their language, and in 
many cases were subject to physical, emotional, and sexual abuse 
(Adams, 1998). 

In addition to historical trauma, compared to other racial/ethnic 
groups, American Indians also have disproportionately high levels of 
childhood trauma (Giano et al., 2021; Richards et al., 2021). In previous 
literature, it is noted that these boarding schools led to a dual loss of both 
identity and family connection, likely leading to future challenges with 
forming secure attachments in close relationships (Olson and Dom
browski, 2020). If and when children were returned to their homes and 
families, they were unfamiliar with their culture and traditional ways, 
and the loss of stable family units meant that traditional parenting 
practices were not possible (Horejsi et al., 1992). Since they were 
exposed to dysfunctional practices in the boarding schools such as severe 
punishment and child abuse (Horejsi et al., 1992), these individuals 
were more likely to have interpersonal trauma within their own fam
ilies, including physical, emotional, or sexual abuse (Freyd, 1996), and 
these patterns of dysfunction, abuse and trauma can be passed down 
from one generation to the next (Walls and Whitbeck, 2012). 

As further evidence of this relationship between historical trauma 
and childhood trauma, a recent study found that American Indian adults 

whose mother or father attended a boarding school had significantly 
higher levels of childhood trauma compared to those whose mother or 
father did not attend a boarding school (Moon-Riley et al., 2019). Much 
of the research on the impacts of boarding school attendance on future 
outcomes focuses on behavioral, psychological, and emotional health 
(Heart et al., 2011; Evans-Campbell et al., 2012), however, some prior 
work reports relationships between boarding school attendance and 
poor physical health in adulthood (Bear et al., 2018, 2019). 

3. Childhood trauma and health 

A substantial body of work documents a strong link between child
hood trauma (as measured by the Adverse Childhood Experience (ACEs) 
Scale (Felitti et al., 1998) and poor health in adulthood (Hughes et al., 
2017). While American Indians are vastly underrepresented in large 
epidemiological studies, there is evidence of a relationship between 
childhood trauma and poor physical, mental, and behavioral health in 
adulthood for American Indian adults (Koss et al., 2003; Thayer et al., 
2017; Warne et al., 2017). For example, the experience of childhood 
trauma in American Indians has previously been linked to anxiety and 
depression (Easton et al., 2019; McCullen et al., 2022), and in other 
racial/ethnic groups, childhood trauma relates to incidence of car
diometabolic conditions and mental health (Goncalves Soares et al., 
2021; Horwitz et al., 2001; Jakubowski et al., 2018; Salas et al., 2019; 
Xiao et al., 2021). However, to date, childhood trauma and thoughts 
about the losses associated with historical trauma have not been 
examined simultaneously as predictors of health outcomes in American 
Indians. 

4. Risk factors for mental and cardiometabolic health in 
American Indians 

While American Indians are at increased risk for cardiometabolic 
disease and poor mental health, their representation in large-scale 
epidemiological studies focused on risk factors for such outcomes is 
limited. One recent study, which focused exclusively on American In
dian and Alaska Native adults, found a relationship between generalized 
psychological stress and cardiometabolic health (Nikolaus, et al., 2021). 
Related to this finding, a recent paper put forth a conceptual model 
highlighting the important role of psychosocial stress and trauma in 
cardiometabolic disease risk in American Indians (Lewis et al., 2021). 

There is a significant body of work indicating links between thoughts 
about historical loss, historical oppression, racism, family problems, and 
substance misuse with mental health in American Indians (Gone et al., 
2019; Ka’apu & Burnette, 2019; King et al., 2009). However, most of the 
extant work on risk factors for cardiometabolic health in American In
dians focuses on behavioral and biological risk factors, including sub
stance misuse, cigarette smoking, physical inactivity, hypertension, and 
renal function (Breathett et al., 2020). As acknowledged previously, 
some recent work does indicate links between thoughts about historical 
loss in American Indians and risk for cardiometabolic disease (John-
Henderson et al., 2022, 2023). Finally, it is important to note that all 
acknowledged risk factors for poor mental and cardiometabolic health 
may be further exacerbated by HTR (Brave Heart, 1999; Robin et al., 
1996). 

5. Additive effects of childhood trauma and thoughts about 
historical loss 

To date, prior work has largely considered independent effects of 
childhood trauma and historical loss on health in American Indians, 
while there is little understanding how these factors cluster together, or 
if they indeed cluster. Given enduring American Indian health inequities 
it is imperative to elucidate relationships between clusters of these 
factors and the health outcomes which most commonly contribute to 
reduced life expectancy in this population to identify groups who are at 
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the greatest risk for poor health. In the current work, in a sample of 
American Indian adults from across the United States, we aimed to 1) 
identify clusters of individuals based on childhood trauma and fre
quency of thoughts about historical loss and 2) examine whether 
membership to a particular cluster increased/decreased likelihood of 
reporting cardiometabolic and/or mental health conditions over the 
past year. 

6. Methods 

Community Based Participatory Research (CBPR) emphasizes the 
equitable involvement of community members, researchers, and other 
stakeholders in the entirety of the research process and recognizes the 
value of contributions from all team members (Wallerstein and Duran, 
2006). This research was inspired by discussions with a long-standing 
Community Advisory Board (CAB) comprised of community members 
of an American Indian tribe. The CAB members reviewed all measures 
utilized in the current study to provide feedback on the cultural 
appropriateness and relevance of measures. While the current research 
benefited from having some oversight and input from American Indians, 
it should be acknowledged that the experience and feedback from 
members of one tribe does not generalize to all American Indians and is a 
significant limitation of the study design. 

The current study was approved by the Montana State University 
Institutional Review Board. All subjects provided informed consent 
before participation in the study. Qualtrics recruited a convenience 
sample of 727 American Indian adults (aged 18 and over) living in the 
United States. Qualtrics draws participants from managed research 
panels for groups that are harder to reach, including American Indians 
through niche panels, which are developed through targeted recruiting. 
To be eligible for the study, participants had to self-identify as American 
Indian, currently live within the United States, and be at least 18 years 
old. All data was collected and screened for quality by Qualtrics. All 
deidentified data was sent in an excel file to the principal investigator 
and was subsequently transferred to SPSS (IBM V 28) for statistical 
analyses. 

6.1. Transparence and openness 

The current study design and analyses plan were not preregistered. 
All research materials and raw and processed data are available on 
request. 

6.2. Measures 

6.2.1. Historical loss 
Historical loss (i.e., the frequency in which participants thought 

about losses to their culture, land, and people as a result of European 
colonization) was assessed using the Historical Loss Scale (HLS; Whit
beck et al., 2004). Participants are asked to rate the frequency (1 =
several times a day to 6 = never) with which they think about the 
described losses. The scale consists of 12 items and each item is 
reversed-scored and a total score is calculated as the sum of each 
response (possible score range = 12–72), with higher scores indicating 
greater levels of historical loss. Previous research has demonstrated that 
the HLS can be adequately explained by a single latent factor (Whitbeck 
et al., 2004). Cronbach’s alpha for the HLS in the present sample was 
.963. 

6.2.2. Childhood adversity 
Exposure to adverse experiences during childhood were assessed 

using the 10-item Adverse Childhood Experiences (ACEs) scale (Felitti 
et al., 1998). The ACEs assesses abuse, neglect, and household 
dysfunction experienced in the first 18 years of life. Participants respond 
to each statement in a dichotomous format (1 = yes, 0 = no). Sum scores 
were created by adding each “yes” response (possible score range =

0–10), with higher scores indicating greater childhood adversity. 
Cronbach’s alpha for ACEs in the present sample was .877. 

6.2.3. Cardiometabolic and mental health condition outcomes 
Participants responded to a checklist of 30 items (e.g., high blood 

pressure, asthma) to indicate how many chronic conditions they expe
rienced in the past 12 months. Participants who responded “yes” to any 
of the following items: “high blood pressure or hypertension,” “diabetes or 
high blood sugar,” or “stroke,” were coded as having a cardiometabolic 
condition (1 = cardiometabolic condition; 0 = no cardiometabolic 
condition). Participants who responded “yes” to any of the following 
items: “anxiety, depression, or some other emotional disorder” or “alcohol or 
drug problems” were coded as experiencing adverse mental health con
ditions(1 = experiencing adverse mental health; 0 = not experiencing 
adverse mental health). The checklist has previously been used to access 
chronic conditions in adult samples (Allen et al., 2019; Elliot and 
Chapman, 2016; Friedman and Herd, 2010; Urban-Wojcik et al., 2022). 

6.2.4. Data analysis 
There were no missing data on any of the variables used in our an

alyses. Data examined for normality, skewness, and kurtosis were below 
1 for historical loss and childhood adversity, indicating acceptable 
ranges of normality (Kim, 2013). Cluster analysis has been identified as 
a useful tool in health psychology to elucidate subgroups comprised of 
individuals that are at risk of poor outcomes or developing conditions (e. 
g., Clatworthy et al., 2005). More specifically, cluster analysis can take 
heterogenous data (i.e., subjects in a single large cohort) and form 
groups based on their statistical similarity using a priori determined 
variables (Romesburg, 1984; Clatworthy et al., 2005). In present 
context, cluster analysis is ideal 1) if groups exist based on historical loss 
and childhood trauma and 2) if such groups differentially relate to 
health outcomes. Cluster analysis was carried out using Ward’s method 
(Ward, 1963). To ensure the cluster analysis was not influenced by the 
scale of individual variables, raw scores for the HLS and ACEs were 
converted to standardized z-scores (Brindle et al., 2016). No a priori 
assumptions about the number of clusters were made. Ward’s method 
begins with the same number of clusters as cases and each step, cases are 
combined, resulting in one less cluster than before. Euclidean distances 
between individual scores and the mean of each respective variable are 
calculated. The smaller the sums of squares; the greater the similarity 
between individuals in a cluster. A total sum of squares is calculated 
across all clusters and, at each step. Ward’s method determines which 
two clusters can be merged to produce the smallest increase in total sum 
squares. The ‘natural solution’ to the clustering process is the cluster 
outcome just prior to a merger of two dissimilar clusters (i.e., resulting in 
a substantial increase in the total sums of squares). Differences between 
clusters on demographic variables, historical loss, and childhood 
adversity were examined using one-way ANOVA and chi-square ana
lyses. Post-hoc analyses were conducted using the Bonferroni correction. 
Chi-square analyses were used to identify the cluster with the lowest 
prevalence of cardiometabolic conditions and adverse mental health 
conditions and this cluster was used as the reference cluster for binary 
logistic regressions. In two separate analyses, an uncontrolled binary 
logistic regression was used to assess whether cluster membership was 
associated with experiencing cardiometabolic or adverse mental health 
conditions in the past 12 months. Next, the same binary logistic re
gressions were revisited, adjusting for biological sex, age, annual 
household income, and smoking status. 

7. Results 

7.1. Participant characteristics 

In total, 727 participants completed the entire survey. All partici
pants self-identified as American Indian. Participants were between 18 
and 95 years old (mean age = 37.01 years; standard deviation [SD] =
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15.10 years) and 266 (36.6%) identified as female. Most of the sample 
did not live on a reservation (84.7%), and there were over 90 tribal 
affiliations reported (the most common affiliations reported were: 
Cherokee = 114 participants; Blackfeet = 20 participants, Choctaw = 19 
participants, Navajo = 17 participants, Apache = 11 participants). The 
mean household income for participants was $33,178 (SD = $16,328). 
Four hundred and ninety-one participants reported never smoking, 53 
participants reported previously smoking, and 183 participants reported 
being current smokers. 

7.2. Cluster analyses 

Following the procedures described above for selecting the appro
priate number of clusters, total ACEs and historical loss were found to 
create four distinct clusters. The means and standard errors for total 
ACEs and historical loss for each cluster can be found in Table 1. One- 
way ANOVA (historical loss: F(3, 723) = 213.89, p < .001, pη

2 = 0.470; 
childhood trauma: F(3, 723 = 736.77, p < .001, pη

2 = 0.754) and post-hoc 
analyses demonstrated that all clusters were statistically significantly 
different from one another for both historical loss and ACEs (p’s < 0.02). 
Individuals in cluster 1 exhibited low levels of frequency of thoughts 
about historical loss and low levels of ACEs (Low HL/Low ACE). In
dividuals in cluster 2 exhibited high levels of frequency of thoughts 
about historical loss and low levels of ACEs (High HL/Low ACE). In
dividuals in cluster 3 had high levels of frequency of thoughts about 
historical loss and high levels of ACEs (High HL/High ACE) and in
dividuals in cluster 4 reported average levels of thoughts about histor
ical loss and high levels of ACEs (Average HL/High ACE). 

There were no statistically significant differences between clusters 
on biological sex or smoking status. There was a statistically significant 
difference between clusters based on age, F(3, 723) = 4.36, p = .005, 
peta2 = 0.018. Post-hoc analyses indicated that, on average, participants 
in the Low HL/Low ACE cluster (mean age = 39.23, SD = 16.72 years) 
were older than participants in the High HL/Low ACE cluster (mean age 
= 34.48, SD = 14.36 years). There was a statistically significant differ
ence between clusters on income, F(3, 723) = 9.02, p < .001, peta2 =

0.036. Post-hoc analyses indicated that, on average, participants in Low 
HL/Low ACE cluster had a statistically significant lower income 
compared to all other clusters (mean income: Low HL/Low ACE =
$29,939, SD = $14,291; High HL/Low ACE = $36,371, SD = $18,907; 
High HL/Low ACE = $32,136, SD = $17,986; Average HL/High ACE =
$36,222, SD = $14,364). Chi-square analyses indicated that the Low 
HL/Low ACE had the lowest incidence of mental health conditions and 
cardiometabolic conditions. Therefore, the Low HL/Low ACE cluster 
was used as the reference cluster in subsequent analyses. 

7.3. Cluster membership and mental health conditions over past 12 
months 

In all, 318 (43.7%) participants reported having experienced adverse 
mental health conditions over the past 12 months. Binary logistic 
regression demonstrated a relationship between all clusters and a sta
tistically significant increased risk of having experienced adverse mental 
health conditions over the past 12 months compared to the cluster low in 
Low HL/Low ACE (reference cluster). Results remained statistically 
significant after controlling for age, biological sex, and income (see 
Table 2). 

7.4. Cluster membership and cardiometabolic conditions over past 12 
months 

In all, 245 (33.70%) participants reported having experienced a 
cardiometabolic condition over the past 12 months. Binary logistic 
regression demonstrated a relationship between the clusters High HL/ 
High ACE and Average HL/High ACE and statistically significant 
increased risk of having experienced a cardiometabolic condition over 
the past 12 months compared to the Low HL/Low ACE (reference clus
ter). Results remained statistically significant after controlling for age, 
biological sex, income, and smoking status (see Table 3). Smoking status 
was adjusted for the cardiometabolic outcome analysis given the asso
ciation between smoking and CVD (Benowitz, 2003). 

8. Discussion 

A robust literature focused on the general United States population 
documents the relationship between psychological stress and car
diometabolic disease risk (Dimsdale, 2008; Gebreab et al., 2018; Win
ning et al., 2015). This relationship is posited to be a product of the 
effects of acute and chronic stress on physiological systems and re
sponses (Dich et al., 2015; Gianaros and Jennings, 2018), behavioral 
mediators (Jackson et al., 2010; Raposa et al., 2014; Suvarna et al., 
2020), and patterns of affect and emotion regulation (Appleton and 
Kubzansky, 2014; Roy et al., 2018; Sapolsky, 2007). Existing data in
dicates a similar relationship in American Indians, with those who 
report greater stress burdens exhibiting more metabolic risk factors 
(Sawchuk et al., 2005) and greater incidence of CVD (Jiang et al., 2008). 
In addition to the stressors that affect the general population, American 
Indians must manage the psychosocial stress associated with 
colonist-induced trauma (i.e., historical trauma and associated historical 
loss). 

In a previous study which reported that American Indians have 
higher ACEs than any other racial/ethnic group in the United States, it 
was noted that the observed high rates of ACEs are likely linked to 
historical loss. As a result, the investigators emphasized the need for 
future research on American Indian health inequities to measure both 
ACEs and historical loss as independent constructs (Richards et al., 
2021). Given that cardiometabolic disease and mental health conditions Table 1 

Means (standard deviation) of thoughts about historical loss and adverse 
childhood experiences for the overall sample and individual clusters.   

Historical 
Loss 

Adverse Childhood 
Experiences 

Low HL/Low ACE (n = 315) 18.71 (7.60) 1.07 (1.29) 
High HL/Low ACE (n = 161) 45.39 (8.68) 2.24 (1.90) 
High HL/High ACE (n = 75) 61.39 (5.67) 6.84 (2.18) 
Average HL/High ACE (n =

176) 
34.63 (11.61) 7.50 (1.57) 

Overall (N = 727) 32.88 (16.85) 3.48 (3.26) 

Note: All clusters were statistically significantly different from one another for 
both thoughts about historical loss and adverse childhood experiences. HL =
frequency of thoughts about historical loss measured by the Historical Loss 
Scale; ACE = Adversity childhood experiences measured by the Adverse Child
hood Experiences Scale. 

Table 2 
Hazard ratio of reporting an adverse mental health condition over past 12 
months by historical loss and adverse childhood experiences cluster.   

HRa (95% CI), p-value HRb (95% CI), p-value 

Low HL/Low ACE 1.00 (reference) 1.00 (reference) 
High HL/Low ACE 2.74 (1.83–4.10), < .001 2.62 (1.72–3.99), < .001 
High HL/High ACE 11.60 (6.30–21.34), <

.001 
12.25 (6.58–22.77), <
.001 

Average HL/High 
ACE 

5.00 (3.35–7.44), < .001 4.91 (3.25–7.42), < .001 

Bold indicated statistically significant hazard ratio. a = HR, unadjusted. b HR, 
adjusted for biological sex, age, and income. HL = frequency of thoughts his
torical loss measured by the Historical Loss Scale; ACE = Adversity childhood 
experiences measured by the Adverse Childhood Experiences Scale. 
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are leading contributors to early mortality for American Indians (Adakai 
et al., 2018; Breathett et al., 2020; Sarche and Spicer, 2008), and given 
the high rates of childhood trauma and relevance of historical trauma for 
this population, the importance of elucidating these relationships cannot 
be understated. To our knowledge, the current research is the first to 
examine the association between profiles of trauma (i.e., historical loss 
and childhood trauma) and cardiometabolic and mental health out
comes in a sample of American Indian adults. 

In this sample, four distinct profiles emerged 1) individuals with low 
frequency of thoughts about historical loss and low levels of ACEs, 2) 
individuals with high frequency of thoughts about historical loss and 
low levels of ACEs, 3) individuals with high frequency of thoughts about 
historical loss and high levels of ACEs, and 4) individuals with average 
frequency of thoughts about historical loss and high levels of ACEs. 
Those with the lowest levels of both historical and childhood trauma had 
the least risk for both mental health and cardiometabolic health condi
tions. The profile characterized by high levels of thoughts about his
torical loss and childhood trauma exhibited the greatest risk (12x 
increased risk compared to the reference group) for mental health 
conditions over the past year. The profile characterized by average 
levels of thoughts about historical losses and the highest levels of 
childhood trauma had the greatest increased risk (3x greater than 
reference group) for cardiometabolic conditions over the past year. 

Our cluster analyses indicate that thoughts about historical loss in 
American Indian adults may be a particularly potent driver of risk for 
poor mental health. This finding is in line with a body of theoretical and 
empirical work highlighting the likely role of historical loss in enduring 
American Indian health inequities. A recent systematic review high
lighted 32 empirical investigations of the relationship between historical 
loss and health in American Indians (Gone et al., 2019). All the studies 
included in this review focused on mental health outcomes or behavioral 
outcomes (e.g., smoking, suicide intent), and did not investigate 
whether thoughts about historical loss relate to risk for cardiometabolic 
health or other physical health conditions. 

The inclusion of a measure of cardiometabolic health in the current 
work was motivated by the high incidence of cardiometabolic disease in 
American Indians (Breathett et al., 2020), and our previous work indi
cating a link between thoughts about historical loss and outcomes linked 
to cardiometabolic health including ambulatory blood pressure, im
mune system inflammation, and physical activity (John-Henderson 
et al., 2022, 2023). While all of these outcomes are implicated in the 
risk, onset, and progression of cardiometabolic disease, the current 
investigation allowed us to investigate the role of thoughts about his
torical loss’s association with cardiometabolic health (as measured by 
number of self-reported conditions in the last 12 months). Our profile 
analyses indicate that while thinking of historical losses may increase 
risk for cardiometabolic conditions, childhood trauma appears to be the 
stronger driver of risk for cardiometabolic health. Overall, the current 
work extends previous work on the links between historical loss and 
health in American Indian adults in important ways. First, by using 
cluster analyses, we were able to consider additive risk for poor health 
associated with high frequency of thoughts about historical loss and 

childhood trauma exposure. Second, in addition to simultaneous 
consideration of these risk factors, we also consider implications of these 
risk factors for both cardiometabolic and mental health. As noted earlier, 
the link between psychological stress and poor health is 
well-documented. Based on this relationship, it is possible that the ad
ditive risk for poor health associated with high frequency of thoughts 
and high childhood trauma may be a product of related high levels of 
psychological stress. This possibility should be investigated in future 
longitudinal studies. 

9. Limitations and conclusion 

Our reliance on self-report measures of cardiometabolic and mental 
health over the past 12-months is a clear limitation of this work. Indeed, 
participants may underreport stigmatizing conditions. However, self- 
report of chronic conditions is a commonly used approach in large 
studies (i.e., Allen et al., 2019; Smith et al., 2016) and this is the first 
study to simultaneously measure indicators of both mental and physical 
health along with childhood and historical trauma in American Indians. 
Nevertheless, future research should aim to include biological and 
physical measures of health. Second, we did not control for participants 
who were on medication for these disorders. The aim was to identify if 
specific clusters were related to having a cardiometabolic or mental 
health condition and not the severity of the condition. Third, we do not 
have information about the timing of childhood trauma exposure, a 
factor which could impact the degree to which these trauma exposures 
affect adult cardiometabolic and mental health. Future research should 
aim to examine to childhood trauma both retrospectively and prospec
tively and obtain information regarding timing of trauma exposures. 
Fourth, the study used the Adverse Childhood Experiences scale to 
obtain childhood trauma and used a summary score. While the ACEs 
measures if the event occurred, it does not fully access if the event meets 
DSM-V criteria for trauma (DSM-5-TR, American Psychiatric Associa
tion, 2022). Similarly, the summary score of the ACEs assumes all 
traumatic events are equal (i.e., each endorsement receives a score of 1). 
However, research suggests that the types of ACEs may differentially 
impact outcomes (Briggs et al., 2021). Fifth, the present study does not 
examine resilience factors that may be protective for health outcomes 
among those with high levels of historical trauma and childhood 
adversity. Previous work indicates that identification with American 
Indian culture and engaging in cultural traditions may protect against 
the risk associated with trauma (Gone, 2013; Gone and Looking, 2011; 
Hartmann et al., 2019), and our own work indicates that social 
connectedness may also reduce risk associated with both childhood and 
historical trauma (John-Henderson and Ginty, 2020; John-Henderson 
et al., 2019, 2020). Future inquiries in this area should consider whether 
levels of cultural or social connectedness moderate the observed re
lationships. Finally, participants reported over 90 tribal affiliations. 
While this could be seen as a limitation because of heterogeneity of the 
sample, it could also be viewed as a strength because of diverse repre
sentations of American Indian tribes from across the United States. 
Finally, while we appreciate the feedback and oversight of the study 
from our CAB comprised of community members of an American Indian 
tribe, we acknowledge that their input does not necessarily reflect that 
of all American Indians. In future work which includes American Indians 
from across the United States and across numerous tribes, it would be 
ideal to acquire feedback from American Indians from different tribes, 
states, and communities. 

The current research makes a novel empirical contribution to our 
understanding of psychosocial contributors to inequities in car
diometabolic and mental health in American Indian adults and extends 
prior theoretical work highlighting the importance of trauma and stress 
exposures in understanding the disproportionately high incidence of 
cardiometabolic disease and poor mental health in American Indians 
(Lewis et al., 2021). Specifically, our data-driven creation of profiles of 
historical and childhood trauma allowed us to test whether and how 

Table 3 
Hazard ratio of reporting cardiometabolic condition over past 12 months by 
historical loss and adverse childhood experiences cluster.   

HRa (95% CI), p-value HRb (95% CI), p-value 

Low HL/Low ACE 1.00 (reference) 1.00 (reference) 
High HL/Low ACE 1.10 (0.72–1.67), .66 1.54 (0.98–2.44), .64 
High HL/High ACE 2.09 (1.25–3.52), .005 2.74 (1.58–4.74), < .001 
Average HL/High ACE 2.17 (1.47–3.19), < .001 3.07 (2.00–4.71), < .001 

Bold indicated statistically significant hazard ratio. a = HR, unadjusted. b HR, 
adjusted for biological sex, age, income, and smoking status. HL = Frequency of 
thoughts about historical loss measured by the Historical Loss Scale; ACE =
Adversity childhood experiences measured by the Adverse Childhood Experi
ences Scale. 
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these two highly relevant trauma exposures are linked to car
diometabolic disease and poor mental health in American Indians. While 
prior work indicates independent links between childhood trauma and 
health and thoughts about historical loss and health in American In
dians, the current research is the first to consider additive effects of both 
factors on mental and cardiometabolic health in this population. Un
derstanding the cumulative effect of these risk factors is essential to 
inform tailored interventions to reduce risk for these conditions. 

There are several important future directions for this research. First, 
it will be important to develop a more nuanced understanding about the 
relationship between childhood trauma and thoughts about historical 
loss. In line with the stress sensitization model (Stroud, 2020), it is 
possible that the experience of trauma during childhood sensitizes 
American Indian adults to the stressors associated with historical 
trauma. In addition, it will be important to understand whether the 
stress associated with childhood trauma and historical trauma affect 
mental health through shared or divergent biological, behavioral, social, 
and emotional pathways. Elucidating these pathways will be critical to 
informing the development of interventions which strive to reduce the 
degree to which these trauma exposures affect these health outcomes. 
Finally, as described in previous work (Gone and Looking, 2011), in
terventions which work to restore the loss of culture, traditions and 
indigenous knowledge could address the psychological and emotional 
wounding associated with historical trauma and downstream mental 
and physical health outcomes. The current work extends upon this idea 
in suggesting that such interventions could have a more pronounced 
positive effect on American Indian cardiometabolic and mental health 
by targeting the psychological, behavioral, emotional, and social 
sequelae of both historical and childhood trauma. 
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