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A B S T R A C T

Background: American Indians (AIs) live with historical trauma, or the cumulative emotional and psychological
wounding that is passed from one generation to the next in response to the loss of lives and culture.
Psychological consequences of historical trauma may contribute to health disparities.
Purpose: Here, we investigate whether historical trauma predicts changes in psychological stress associated with
the onset of the COVID-19 pandemic in AI adults. Based on the stress-sensitization theory, we hypothesize that
greater historical trauma will predict greater increases in levels of psychological stress from before the onset of
the pandemic to after. Method: Our analytic sample consisted of 205 AI adults. We measured historical trauma
and levels of psychological stress before and after the onset of the pandemic.
Results: Using hierarchical regression models controlling for age, biological sex, income, symptoms of depression
and anxiety, psychological stress at Time 1, COVID-19 specific stress, and childhood trauma, we found that
greater historical trauma preceding the pandemic predicted greater increases in psychological stress (β = 0.38,
t = 5.17 p < .01, ΔR2 = 0.12), and levels of social support interacted with historical trauma to predict changes
in psychological stress (β = −0.19, t = −3.34, p = .001, ΔR2 = 0.04). The relationship between historical
trauma and changes in stress was significant for individuals with low levels of social support.
Conclusions: Historical trauma may contribute to AI mental health disparities, through heightened psychological
stress responses to life stressors and social support appears to moderate this relationship.

1. Introduction

In addition to high rates of psychological stress and trauma across
the life-span [1–4], American Indians (AIs) also experience historical
trauma, which is defined as the emotional and psychological injury
both over the life span and across generations resulting from massive
group trauma for a group of people who share an identity or circum-
stance [5–7]. For over 500 years, AIs have endured various forms of
genocide and colonization imposed by European and American policy.
As an example, AIs were systematically and forcibly removed from their
families and homes and placed in boarding schools that were designed
to force assimilation and eradicate the AI way of life, traditions and
culture [8]. Historical losses—the loss of language, land, culture, and
loved ones—are a direct product of such policies enforced by the United
States government, and prior research indicates that the experience of
these losses and the frequency with which AIs think about these losses
predicts physical and mental health and substance use [8–14]. A broad
constellation of responses to these multigenerational traumas has been

observed and is referred to as the historical trauma response [5–14].
Mounting evidence indicates that historical trauma and its psycho-

logical sequelae may contribute to enduring health disparities. As a
population, AIs have disproportionately high incidence of chronic
mental and physical health conditions [15–18], and researchers have
hypothesized that historical trauma may account for a significant por-
tion of high incidence of mental health disorders [19,20]. While there is
considerable research in other racial and ethnic groups indicating that
patterns of responses to life stressors may contribute to health and
disease risk [21–26] less is known about how these responses may
contribute to enduring health disparities in AIs and whether historical
loss may inform the degree to which life events affect levels of psy-
chological stress. This is important since levels of psychological stress
predict subsequent depressive symptoms and risk for mental health
conditions [22–26].

The stress sensitization model proposes that individuals who have
higher levels of childhood adversity have a lower tolerance to stress,
which increases risk of developing psychopathology when exposed to
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subsequent stressful events [27–29]. For example, previous exposure to
trauma predicts higher post-disaster traumatic stress levels in children
who have experienced a natural disaster [30]. Additionally, when ex-
amining those who have had similar levels of life stress over the past
year, individuals exposed to greater childhood adversity report higher
levels of perceived stress [31] and higher levels of childhood adversity
have been associated with higher emotional responses to life events
[32].

A body of research demonstrates that trauma experienced in an
ancestral generation is associated with adverse health outcomes in fu-
ture generations [33–38] through its' impact on the developmental
experience. Conching & Thayer (2019) [39] propose two pathways
explaining how historical trauma may increase exposure to trauma
during the developmental experience. One pathway focuses on biolo-
gical pathways through which historical trauma may affect outcomes,
positing that historical trauma exerts epigenetic effects during prenatal
and postnatal periods. The second pathway involves more direct ex-
posure to trauma at the individual level. Populations that have ex-
perienced higher levels of historical trauma are more likely to be ex-
posed to trauma throughout the life course [40–43]. Therefore, higher
historical loss and/or trauma may increase childhood trauma during
development [39]. This line of work suggests higher adversity and
trauma may increase perceptions of stress to future events. However,
the stress sensitization model has not been extensively explored an AIs,
and it is unknown whether similar relationships would be observed for
historical loss.

The stress buffering hypothesis posits that during periods of high
stress, interpersonal social support enhances an individual's ability to
cope and reduces responses to stress [44]. Social support has been
especially effective in the context of stress or adversity [45,46]. Indeed,
in AIs, evidence suggests social support can buffer the negative effects
of childhood trauma [47], improve psychosocial functioning in those
undergoing addiction treatment [48], increase resilience [49] and in-
crease life satisfaction [50]. Across other racial and ethnic groups, so-
cial support is known to reduce the degree to which life events affect
psychological stress [51,52]. While this relationship has not been in-
vestigated in AIs, previous research using data from interviews with
older AI adults indicates that social support associates with lower levels
of traumatic stress [53].

Infectious disease outbreaks are known to elicit psychological re-
sponses [54,55], including increased levels of psychological stress
[56,57]. On March 11, 2020, the novel coronavirus disease (COVID-19)
was named a pandemic. Six days later, it was acknowledged as a na-
tional emergency in the United States. While individuals may experi-
ence stress directly related to the COVID-19 pandemic, it is also possible
that the circumstances may make individuals feel less able to manage
overall and they may find their lives less controllable and feel over-
loaded. The present dataset includes measures of perceived psycholo-
gical stress before the pandemic and during the pandemic. Based on the
described bodies of work, we hypothesize that in AI adults, historical
loss will inform changes in psychological stress following the onset of
the pandemic, with higher frequency of thinking about historical losses
predicting greater increases in levels of psychological stress. Further,
we hypothesize that perceived levels of social support may moderate
this relationship.

2. Methods

AI participants from a previous cross-sectional survey study pro-
vided their email addresses for participation in possible follow-up stu-
dies. These participants were drawn from a Qualtrics research panel
and from previous investigations which were advertised nationally
through social media sites targeting AI adults. After receiving
Institutional Review Board approval, we contacted all 300 of these
participants. Out of these participants, we had a sample of 210 inter-
ested AI adults. We excluded five of these participants from our

analyses who did not have historical loss data, thus giving us an ana-
lytic sample of 205. All participants provided written informed consent
online before beginning the surveys. Time 1 data was collected in the
final week of February 2020. The second wave of data reported here
was collected during the final week of April and the first week of May
2020. Participants were given $10 Amazon gift cards for their com-
pletion of each survey. To be eligible for participation, participants had
to self-identify as American Indian and be over the age of 18. All sur-
veys were administered online using the Qualtrics platform. Surveys
administered at Time 1 included demographic questions, measures of
psychological stress, historical loss, symptoms of depression and an-
xiety, sleep, emotion regulation, alcohol behaviors, measures of socio-
economic status across the life-span and, measures of early life ex-
periences. At the second wave of data collection, participants provided
the zip code of their current residence and repeated measures of psy-
chological stress, depression and anxiety. We also administered ques-
tions about COVID-19 specific stress, social distancing behaviors, and
measures of changes in behaviors in response to the COVID-19 pan-
demic.

3. Measures

3.1. Historical loss

We used the Historical Loss Scale (HLS) [38], a standardized mea-
sure that assesses the frequency with which Indigenous individuals
think about the losses to their culture, land and people as a result of
European colonization. The HLS includes 12 items. Participants are
asked to indicate the frequency with which they think about the de-
scribed losses. Participants provide their response using a 6-point scale,
anchored by (1) several times a day and (6) never. Each response is
reverse-scored and a composite score is calculated as the sum of each of
these responses. Previous work indicates that the 12 items can be
adequately explained by a single latent factor [38]. Cronbach's alpha
for the HLS was 0.95.

3.2. Social support

We used the Interpersonal Support Evaluation List-12 [58] to obtain
a measure of the perceived availability of others to talk to about one's
problems, which is measured using the appraisal subscale of the ISEL-
12. The appraisal subscale is comprised of 4 items including “I feel that
there is no one I can share my most private worries and fears with,” and
“When I need suggestions on how to deal with a personal problem, I
know someone I can turn to.” Participants used a 4-point scale to in-
dicate the degree to which they agreed with each of the 4 statements
(0 = definitely false, 1 = probably false, 2 = probably true, and 3 = de-
finitely true). Negatively framed items were reverse scored and a total
score was created by summing responses to each item. The scale was
administered at Time 1, before the onset of the pandemic.

3.3. Psychological stress

We used the Perceived Stress Scale-10 (PSS-10) as a measure of
general perceived psychological stress [59]. The PSS-10 is the most
widely used instrument for measuring subjective psychological stress. It
is a measure of the degree to which situations in an individual's life are
appraised as stressful. It focuses on how unpredictable, uncontrollable
and overloaded individuals find their lives. Participants respond to each
of the 10 questions using a scale of 0 = never, 1 = almost never,
2 = sometimes, 3 = fairly often, and 4 = very often. PSS-10 scores are
obtained by reverse scoring responses on the 4 positively stated items
and then summing across all 10 items. The scale was administered at
Time 1, before the onset of pandemic, and Time 2, one month after
declaration of the pandemic. Cronbach's alpha for the PSS-10 at time 1
was 0.81 and 0.79 at Time 2.
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3.4. COVID-19 specific stress

As a measure of psychological stress, specific to COVID-19, parti-
cipants responded to the following question at Time 2, “How stressed
do you feel when you think about the Coronavirus COVID-19
Pandemic?” using a 7-point scale anchored with (1) not at all stressed
and (7) extremely stressed. This question was given to participants at
Time 2.

3.5. Symptoms of depression and anxiety

We used the Hospital Anxiety and Depression Scale (HADS) as a
measure of current symptoms of depression and anxiety at Time 1 [60].
The HADS has 14 items, 7 items comprise a depression subscale, and 7
items comprise an anxiety subscale. Individuals respond to each item
using a four-point response category (0–3), with possible scores ranging
from 0 to 21 for depression and 0–21 for anxiety. Cronbach's alpha was
0.88 for the anxiety subscale and 0.86 for the depression subscale.

3.6. Early life trauma

As a measure of childhood adversity, we used the Risky Families
Questionnaire (RFQ) [61]. The RFQ is a 13-item self-report instrument
which asks participants to report how frequently certain events oc-
curred in their homes during the ages of 5–15 years of age utilizing a 5-
point Likert Scale (1 = Not at all, 5 = Very often). Example questions
include “How often would you say there was quarreling, arguing or
shouting between your parents?” and “How often did a parent or other
adult in the house push, grab, shove or slap you?” This scale was ad-
ministered at Time 1. The Cronbach alpha in this sample was 0.92.

3.7. Annual income

Participants reported their annual household income on a scale from
1 (below US$20,000), 2(US$20,000–$40,000), 3(US$40,001-60,000),
4(US$60,001-80,000), 5(US$80,001-100,000) and 6 (US$100,001 and
above) [62,63]. This measure was administered at Time 1.

3.8. Covid-19 financial burden

We asked participants, “Has the COVID-19 pandemic been a fi-
nancial burden to you and/or your family? Participants could respond,
“Yes,” “No,” or “Unsure.” This measure was administered at Time 2.

4. Data analyses

Statistical Analyses were conducted using SPSS (Version 24; IBM,
Armonk, NY). Continuous covariates were centered with z-scores prior
to being used in analyses. Participant gender was coded as 1 = female,
2 = male. Initial Pearson product-moment correlation analyses were

performed to determine bivariate associations between demographic
variables, symptoms of depression and anxiety, historical loss, social
support, psychological stress before the pandemic and changes in psy-
chological stress from time 1 to time 2. Next, hierarchical linear re-
gression models were used to test our hypotheses. We first examined
the relationship between historical loss and changes in psychological
stress. Next, we created an interaction term and tested whether levels of
social support moderated the relationship. To further probe this inter-
action, we used the Johnson-Neyman technique [54] to identify specific
values of historical trauma for which the relationship between social
support and changes in psychological stress was statistically significant.

5. Results

Our sample consisted of 205 AI adults (mean age = 53 years,
SD = 13 years). 59.8% identified as female, and 40.2% identified as
male. The majority of the sample did not live on a tribal reservation
(91.5%). Based on collection of zip code of participant residence col-
lected at Time 2, participants resided in 46 different states in the United
States, with 11% of participants in Texas, 11% of participants in
California, 7% of participants in Oklahoma, and 5% of participants in
Florida. Thirty-nine percent of our sample indicated that the COVID-19
pandemic had placed a financial burden on themselves or their family.
Table 1 presents mean, standard deviation, and range of values for main
variables of interest and Table 2 presents bivariate correlations between
main variables of interest. At the time of the second wave of data col-
lection, 5 of our participants indicated that they had been diagnosed
with COVID-19.

To test our first hypothesis, we used a hierarchical linear regression
model predicting changes in psychological stress from before the pan-
demic to during the pandemic, with the covariates of age, gender, an-
nual income, symptoms of depression and anxiety, COVID-19 specific
stress, psychological stress at Time 1, and early life trauma (as mea-
sured by the RFQ) in Block 1. In Block 2, we entered scores on the
historical loss scale. Preliminary analyses demonstrated that there were
no violations of the assumptions of multicollinearity homoscedasticity,
normality, and linearity. In line with our hypothesis, participants who
reported more historical loss had greater increases in psychological
stress during this time period (β = 0.38, t = 5.17 p < .001,
ΔR2 = 0.12; see Table 3).1 To test our second hypothesis, in a separate
hierarchical regression model, we entered the same covariates, and
mean centered historical loss and ISEL-12 appraisal subscale scores. In
Block 2, we entered the interaction term between historical loss and the
appraisal subscale score. In this regression model, the interaction be-
tween historical loss and appraisal was a significant predictor of
changes in psychological stress from time 1 to time 2 (β = −0.19,
t = −3.34, p = .001, ΔR2 = 0.04). Table 4 presents the full results
from this regression model.1 The pattern of this interaction is displayed
in Fig. 1. The Johnson-Neyman Technique revealed that the relation-
ship between historical trauma and changes in psychological stress
from before the pandemic to during the pandemic was statistically
significant for individuals with scores on the ISEL-12 appraisal subscale
of 9 or lower. In other words, for individuals who felt that they had
people in their life to turn to for support (i.e. scores above 9 on the ISEL-
12 appraisal subscale), historical loss was not a significant predictor of
changes in psychological stress in response to the COVID-19 pandemic.
Using the Johnson-Neyman technique once again [64], we found that
the relationship between social support and changes in psychological
stress was statistically significant across all values of historical loss.

Table 1
Descriptive Statistics (N = 205).

Observed
Range

Mean Standard
Deviation

Age (Time 1) 30–99 54.96 13.04
Income (Time 1) 1–6 2.96 1.72
Anxiety symptoms (Time 1) 0–21 6.96 5.22
Depressive symptoms (Time 1) 0–21 5.91 4.68
Psychological Stress (Time 1) 2–30 10.74 5.43
Covid-19 specific stress (Time 2) 1–7 3.31 1.70
Social Support (Time 1) 2–12 7.13 2.69
Historical Loss (Time 1) 12–72 29.09 16.75
Psychological Stress (Time 2) 3–39 16.13 7.50
Change in Psychological Stress (From

Time 1 to Time 2)
-5 to +26 4.83 6.18

1 We ran the same regression without the 5 individuals who indicated that
they had been diagnosed with COVID-19, and the pattern of findings and sta-
tistical significance remained unchanged.
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6. Discussion

The findings presented here present novel and initial evidence that
historical loss in AI adults may shape psychological stress responses to
life stressors. Specifically, we found that AI adults who think more
frequently about historical loss associated with the colonization and

genocide of their people, experienced greater increases in psychological
stress from before the declaration of COVID-19 as a pandemic to one
month following the declaration of the pandemic. Interestingly, we
found evidence that social support moderates the relationship between
historical loss and these changes. Specifically, the relationship between
historical loss and changes in psychological stress was significant for AI
adults with relatively low levels of perceived social support but not for
AI adults with high levels of perceived social support, indicating that
social support may dampen psychological stress responses to life events
for AI adults, and that the negative implications of historical trauma for
psychological stress may only be present in the context of low levels of
social support. It is important to note that the interaction we observed
was independent of reported depression and anxiety symptoms at Time
1, independent of annual income, and independent of levels of child-
hood trauma, indicating that the effect of the frequency of thoughts
about historical loss on psychological stress response is independent of
the effects of depressive symptoms, generalized levels of anxiety, in-
come, and exposure to trauma in childhood.

While previous work indicates that childhood trauma sensitizes in-
dividuals to future life stressors [27–32], to our knowledge our findings
provide novel evidence that historical trauma may have similar im-
plications in AI adults. Prior work suggests that historical trauma may
contribute to disproportionate incidence of mental health disorders in
AIs, and AI scholars and elders have indicated that historical losses and
associated trauma should be addressed in order to improve AI mental
health [65–69]. Our work adds to this literature by suggesting that one
pathway through which historical trauma may contribute to poor
mental health for AIs is by heightening psychological stress responses to
life events. Our findings are also in line with a large body of work
highlighting the potential for social support to dampen psychological
stress responses to life stressors or events. As noted in our results sec-
tion, our findings indicate that higher levels of social support are ben-
eficial with regards to changes in psychological stress for all AI adults in
our sample, regardless of the degree of reported historical trauma.

There are important limitations to note. First, while the data is
prospective, the observed relationships are still correlational in nature.
As such, causality cannot be inferred. Second, it is possible that parti-
cipants endured other traumas or stressful events between Time 1 and
Time 2 data collection which may not have been related to the COVID-
19 pandemic. While we do have a measure of COVID-19 specific stress
(which was also positively related to Historical loss), we were most
interested in changes in individual's perceptions of how controllable
and manageable they found the demands in their overall life in the
context of the pandemic. Furthermore, the findings reported here in-
cluded COVID-19 specific stress as a covariate.

In addition, the majority of participants in this research lived in
urban settings and did not live on a tribal reservation. Due to the small
number of participants who reported living on a reservation, we were

Table 2
Bivariate Correlations between main variables of interest.

Variable 1 2 3 4 5 6 7 8 9 10

1. Age –
2. Sex 0.05 –
3. Income 0.06 0.29⁎⁎ –
4. Depressive symptoms −0.25⁎⁎ −0.13 −0.24⁎⁎ –
5. Anxiety −0.34⁎⁎ −0.15⁎ −0.26⁎⁎ 0.76⁎⁎ –
6. Historical Loss (Time 1) −0.09 −0.003 −0.16⁎ 0.30⁎⁎ 0.36⁎⁎ –
7.ISEL-appraisal (Time 1) −0.11 −0.02 −0.01 −0.13 −0.12 −0.25⁎⁎ –
8. COVID specific stress −0.14⁎⁎ −0.16⁎ −0.09 0.39⁎⁎ 0.54⁎⁎ 0.28⁎⁎ −0.11 –
9. Psychological Stress (Time 1)

−0.13 −0.09 −0.08 0.12 0.16⁎ 0.32⁎⁎ 0.04 0.06 -
10. Change in Psychological stress (Time 2) 0.03 −0.003 −0.09 0.24⁎⁎ 0.21⁎⁎ 0.41⁎⁎ −0.64⁎⁎ 0.20⁎⁎ −0.02 –

Note: Sex is coded as Female = 1, Male = 2.
⁎ Correlation significant at the 0.05 level (two-tailed).
⁎⁎ Correlation significant at the 0.01 level (two tailed).

Table 3
Fully adjusted hierarchical linear regression model with historical Loss pre-
dicting changes in psychological stress.

β p ΔR2 Lower
CI

Upper CI

Step 1
Age 0.08 0.28 −0.06 0.22
Gender 0.01 0.89 −0.13 0.15
Income −0.03 0.65 −0.17 0.11
COVID-19 Specific Stress 0.04 0.59 −0.11 0.19
Perceived Stress (PSS) −0.13 0.07 −0.26 0.01
Anxiety (HADS) 0.04 0.72 −0.19 0.27
Depression (HADS) 0.13 0.20 −0.07 0.33
Childhood Trauma (RFQ) −0.07 0.38 −0.22 0.08

.08a

Step 2
Historical Loss (HLS) 0.38 0.000 0.24 0.52

.12b

Note: a = ΔR2 for Step 1, b = ΔR2 for Step 2.

Table 4
Fully adjusted hierarchical linear regression model with the interaction be-
tween historical loss and social support predicting changes in psychological
stress.

β p ΔR2 Lower
CI

Upper CI

Step 1
Age −0.02 0.67 −0.13 0.09
Gender 0.00 0.95 −0.10 0.11
Income −0.08 0.14 −0.19 0.03
COVID-19 Specific Stress 0.05 0.41 −0.07 0.17
Perceived Stress (PSS) −0.07 0.23 −0.17 0.04
Anxiety (HADS) −0.01 0.90 −0.19 0.17
Depression (HADS) 0.10 0.23 −0.06 0.25
Childhood Trauma (RFQ) −0.10 0.10 −0.22 0.02
Social Support (ISEL) −0.56 0.00 −0.67 −0.45
Historical Loss (HLS) 0.22 0.00 0.10 0.34

.45a

Step 2
Social Support (ISEL) x Historical

Loss (HLS)
−0.19 0.02 0.032 −0.21 −0.02

.04b

Note: a = ΔR2 for Step 1, b = ΔR2 for Step 2.
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unable to investigate whether place of residence (i.e. on or off a tribal
reservation) would affect the pattern of our findings. It is also possible
that some of the AI participants in our sample were not aware of the
historical losses their people have faced. If this were the case, we be-
lieve that they would likely indicate that they never think about the
losses that are described in the Historical Loss Scale. It is also possible
that some of these individuals are acutely aware of the historical
trauma and loss, but never think about these losses. These participants
also would have indicated that they never think about the losses de-
scribed in the Historical Loss Scale. Previous research suggests that
American Indian adolescents and children living on tribal reservations
are highly aware of the historical trauma faced by their ancestors and
that this awareness remained important into late adulthood [13], and a
separate investigation found that AIs living in urban setting had sig-
nificantly higher scores on the historical loss scale compared to AIs
living on tribal reservations [70]. Future work should explore whether
the degree to which AIs are aware of these historical traumas and losses
informs psychological stress responses in a similar manner. Finally,
while this research focuses exclusively on the outcome of psychological
stress, this is an outcome which is relevant for mental and physical
health [15,21–26], and which shapes health behaviors such as sub-
stance use and sleep which are implicated in the conditions which
disproportionately affect AIs [71–73].

Future work is needed to better understand how historical loss
shapes trajectories of psychological stress over time in response to life
stressors, and whether historical loss similarly affects the pattern of
recovery after the life event or stressor has concluded. Furthermore,
subsequent research should focus on how historical loss may shape
coping strategies and health behaviors including substance use, sleep,
and patterns of social interactions in a way that may contribute to the
observed relationships.
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