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Abstract
American Indian adults are at an increased risk for cardiovascular disease compared with non-
Hispanic white adults. Scant research exists examining the underlying physiological and 
psychological mechanisms associated with these risks. This study aimed to examine possible 
psychological and physiological stress-related mechanisms related to cardiovascular disease risk in 
healthy American Indian and non-Hispanic white adults. Forty American Indian (60% female, 
Mean age = 19.93, SD = 2.08 years) and 45 non-Hispanic white (70% female, Mean age = 20.18, 
SD = 2.22 years) participants attended an in-person laboratory session. Salivary cortisol and 
cardiovascular activity were measured before (baseline), during, and after exposure to a 10-minute 
mental arithmetic task. Compared to non-Hispanic white participants, American Indian had 
diminished salivary cortisol (p < .001), blood pressure (p’s < .001), and heart rate (p = .041) 
responses to acute psychological stress. These effects could not be accounted for by differences in 
task performance or self-reported engagement. Previous research has shown that exaggerated 
responses to stress are associated with increased risk of cardiovascular disease. However, 
diminished responses to stress are associated with early childhood stress and future adverse 
behaviors (e.g., addiction, obesity). Diminished reactivity may influence behaviors that can impact 
future development of cardiovascular disease in American Indian populations.
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1. Introduction
The indigenous people of the United States, or American Indians (AIs) and Alaska Natives 
(ANs), are a diverse population, comprised of over 550 federally recognized tribal nations. 
Each of these tribal nations have distinct, cultures, communities, values and languages. As a 
people, both AIs and ANs suffered tremendously during the period of European colonialism 
because of disease, war, and genocide. In addition, the culture of the indigenous people was 
under further attack during the boarding school era, during which the federal government 
removed children from their homes to place them in boarding schools, with the goal of 
eradicating tribal languages and practices. As a result of these adversities, exposures and 
traumas, the population declined from an estimated 10 million people to fewer than a million 
people.

Since then, there has been a steady increase in population for both AIs and Ans. In the 
period from 1990-2009, while there was a significant decrease in all-cause mortality for 
Whites, this change was not observed for AI/AN persons (Espey et al., 2014). Public health 
issues have changed dramatically for this population. As recently as 40 years ago, the rates 
of the risk factors for cardiovascular disease were low in these communities. However, 
several recent studies have shown that incidence of cardiovascular disease (CVD), and its 
risk factors, including obesity and diabetes, are increasing in this growing population 
(Denny et al., 2003; Galloway, 2005; Jernigan et al., 2010).

Previous research aiming to elucidate physiological pathways that may contribute to or 
protect from cardiovascular disease have focused on the magnitude of individuals’ 
cardiovascular responses to acute psychological stress. The reactivity hypothesis proposes 
that large magnitude cardiovascular reactions to acute psychological stress may play a role 
in the development of cardiovascular disease (Chida and Steptoe, 2010; Light, 1981; 
Manuck et al., 1990). Cardiovascular reactivity in response to psychological stress, differs 
from cardiovascular responses to physical exertion. The latter are closely tied to the 
metabolic demands associated with physical exertion, while the former are not (Balanos et 
al.,2010; Carroll et al., 2009). Evidence from a number of cross-sectional and prospective 
investigations highlight a positive relationship between the magnitude of cardiovascular 
responses to acute psychological stress and future resting blood pressure and hypertension 
(Carroll et al., 2011; Carroll et al., 2003; Carroll et al., 1995; Carroll et al., 2001; Markovitz 
et al., 1998; Matthews et al., 1993; Newman et al., 1999). Further, individuals who show 
exaggerated cardiovascular responses to stress are more likely to develop atherosclerosis 
(Barnett et al., 1997) and are at increased risk for cardiovascular disease mortality (Carroll et 
al., 2012).

A separate body of literature indicates that diminished cardiovascular reactions to acute 
psychological stress are also associated with adverse health outcomes, the majority of which 
are behavioral (Carroll et al., 2017; Phillips et al., 2013). As an example, diminished 
cardiovascular reactivity has previously associated with reduced behavioral perseverance 
(Ginty et al., 2015) and higher levels of depressive symptomology (Brindle et al., 2013; 
Phillips et al., 2011; Schiweck et al., 2019). Diminished reactivity to stress has also been 
observed in individuals with type 2 diabetes (Steptoe et al., 2014). Interestingly, blunted 
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cardiovascular reactivity has also been related to adverse cardiovascular outcomes such as 
mortality in heart failure patients (Sherwood et al., 2017) and greater intima-media thickness 
in an adult population (Ginty et al., 2016). It has been proposed that blunted reactivity may 
lead to an increase in adverse behaviors which in turn lead to increased risk for 
cardiovascular disease (Ginty et al., 2016).

A parallel body of work focuses on changes in levels of the hormone cortisol in response to 
stress. This line of research provides evidence that comparatively blunted cortisol reactions 
associate with adverse health outcomes. For example. blunted cortisol reactivity in response 
to acute psychological stress associates with smoking (al’Absi, 2006; al’Absi et al., 2005; 
Phillips et al., 2009), alcohol and substance use addictions (Brenner and Beauchaine, 2011; 
Lovallo, 2005; Panknin et al., 2002). In addition, this pattern of cortisol response associates 
with obesity (De Rooij, 2013), depression (Brinkmann et al, 2009), disordered eating (Ginty 
et al., 2012), and poor self-rated health (De Rooij and Roseboom, 2010). Exaggerated 
cortisol responses to stress have been associated with higher coronary artery calcification 
(Hamer et al., 2010; Hamer, Endrighi, Venuaraju, Lahiri, & Steptoe, 2012; Hamer & 
Steptoe, 2012).

Diabetes and CVD are two conditions which disproportionately affect AI and AN 
communities (Espey et al., 2014) and previous research indicates that patterns of 
cardiovascular and cortisol responses to psychological stress associate with these conditions 
and their risk factors (Steptoe, Hackett, Lazzarino, Bostock, La Marca, Carvalho, & Hamer, 
2014; Chida and Steptoe, 2010). However, to date, no research has investigated 
cardiovascular and cortisol responses to acute psychological stress in AI/AN populations. 
Given that blunted reactivity is related to Type II Diabetes and exaggerated reactions are 
related to CVD, it is possible that two distinct physiological stress response patterns may 
contribute to the high incidence of these conditions in AI and AN populations. The purpose 
of this study was to investigate the pattern of cardiovascular and cortisol responses to acute 
psychological stress among AI/AN college students, and compare these responses to non-
Hispanic White college students.

2. Methods
2.1 Participants

Undergraduate students (N = 85) identifying as non-Hispanic white (n = 45) or American 
Indian (n = 40) were recruited from a university in Montana. Data was unavailable from five 
participants in the non-Hispanic white group due to signal acquisition problems (n = 3) and 
failure to complete questionnaires (n = 2), resulting in a final sample of 80 participants (age, 
M = 20.11, SD = 2.18, range = 18 – 30 years, 63.7% female). We measured subjective 
socioeconomic status using the MacArthur’s scale of subjective socioeconomic status 
(Adler, Epel, Castellazo & Ickovics, 2000). Participants were asked to place an “x” on a ten-
rung ladder to indicate their perceived socioeconomic status (SES) relative to the rest of the 
United States. We asked American Indian participants whether they previously lived on a 
tribal reservation and whether they were enrolled in a tribe. All demographic information for 
both American Indian and non-Hispanic white participants is reported in Table 1. Exclusion 
criteria included history of cardiovascular, neuroendocrine, and/or immune disorders. All 
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participation was voluntary and all participants provided informed consent. Participants were 
compensated $30.00. The study received institutional review board approval and was 
conducted in accordance with the Declaration of Helsinki.

2.2 Control and Confounding Variables

2.2.1 Anthropometric Measures—Height was measured with a stadiometer and 
weight measurements were taken with participants standing in the center of a scale. Body 
mass index was derived from these measurements. Waist and Hip were measured following 
the World Health Organization’s protocol (World Health Organization, 2011). Waist:Hip 
ratio for each individual participant was computed after data collection as: Waist/Hip.

2.2.2 Depression and Anxiety—Symptoms of depression and anxiety were measured 
using the Hospital Anxiety Depression Scale (HADS; Zigmond and Snaith, 1983). The 
HADS consists of fourteen items, seven items for the depression subscale and 7 items of the 
anxiety subscale. Example items for the anxiety subscale include, “I get sudden feelings of 
panic,” “Worrying thoughts go through my mind.” Example items for the depression 
subscale include, “I feel as if I am slowed down,” “I still enjoy things I used to enjoy 
(reverse scored).” Items are scored on a 4-point scale, 0-3; the higher the score the greater 
the depression/anxiety. The HADS has good validity (Bjelland et al., 2002; Bramley et al., 
1988) and good test-retest reliability (Herrmann, 1997; Moorey et al., 1991). In the present 
sample, the HADS demonstrated good reliability with a Cronbach alpha coefficient of .81 
for the depression subscale and .71 the anxiety subscale.

2.2.3 Early life Adversity—The Risky Families Questionnaire was used to assess 
participants’ exposure to physical, mental, and emotional neglect or adversity and the 
presence or absence of warmth during their childhood and adolescent years (Repetti, Taylor 
& Seeman, 2002). In the RFQ, participants indicate how frequently certain events or 
situations occurred in their homes during the ages of 5-15 years old utilizing a 5-Point Likert 
Scale (1= Not at All and 5= Very Often). Example questions from this questionnaire include 
“How often did a parent or other adult in the household make you feel that you were loved, 
supported, and cared for?” and “How often would you say there was quarreling, arguing, or 
shouting between your parents?” Items measuring the presence of positive qualities in the 
family environment are reverse scored and all 10 items are summed to capture the overall 
level risk in the early family environment. In this sample, Cronbach’s alpha=.79 for this 
questionnaire.

2.2.4 Psychological stress task questionnaire—To examine potential group 
differences in perceptions of the stress task, participants were asked to rate how stressed they 
were before, immediately following the practice portion, and after completion of the task on 
a 7-item Likert scale (1= not at all stressed, 7 = extremely stressed). After completion of the 
task, participants were asked how well they thought they performed on the task on a 7-item 
Likert Scale (1= very poorly, 7= very well).
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2.3 Salivary cortisol measurements
Saliva samples were obtained using stimulated salivettes (Salimetrics, USA) 7 minutes into 
the baseline period and 25 minutes after the beginning of the acute psychological stress task. 
For each sample, participants placed the salivette in their mouths and gently chewed for 2 
minutes. Participants returned the swab to the salivette tube and all samples were frozen at 
−80 C within 4 hours of collection. Samples were thawed on the day of analyses and 
centrifuged at 1500 x g for 15 minutes. All salivary cortisol samples were processed using a 
High Sensitivity ELISA (Salimetrics). The inter-assay and intra-assay coefficient were 
below 8%.

2.4 Cardiovascular measurements
There were three periods during the laboratory session: 10 min adaptation, 10 min baseline, 
and 10 min of stress task exposure. During the baseline and stress task exposure periods, 
systolic (SBP) and Diastolic (DBP) blood pressure and heart rate (HR) were measured 
discontinuously every two minutes during the baseline and stress protocol using a standard 
blood pressure cuff positioned over the brachial artery on the non-dominant arm, and a semi-
automatic sphygmomanometer (GE Dinamap v100, Milwaukee, WI).

2.5 Acute psychological stress task
The acute psychological stress task was the paced auditory serial addition test (PASAT) 
(Gronwall, 1977). The PASAT consistently increases blood pressure and heart rate (Ring et 
al., 2002; Ginty et al., 2012; Trotman et al. 2019) as well as salivary cortisol (Ginty et al., 
2012). Additionally, the task demonstrates good test retest reliability (Willemsen et al., 
1998; Ginty et al. 2013). The PASAT was presented via speakers in the laboratory. The task 
involves attention and memory, social evaluation, and simple addition. Participants are 
presented a series of single digit numbers and required, in each case, to add any given 
number to the number previously presented and say the answer out loud. The intervals 
between the numbers were 4.5 s for the first 2 min and shortened by .5 s every subsequent 
two min. Participants were required to look at themselves in a mirror placed 
approximately .5 m away throughout the task. Participants were also videotaped throughout 
the PASAT and told the tape would be assessed by “body language experts” Participants 
were also told that they were in direct competition with their peers and a leader board was 
placed prominently in the room. Participants were awarded 1000 points at the start at the 
task, but lost five points for every incorrect answer or omission. The final points served as a 
performance score. Additionally, an experimenter stood directly next to the participant to 
score their performance and provide a loud burst of noise every block of 10 numbers. 
Participants thought they were receiving the burst every time they hesitated, however, all 
participants received the same number of bursts.

2.6 Procedure
All participants attended a 90-minute laboratory session between the hours of 10 a.m. and 12 
p.m. Participants were required to not: engage in vigorous exercise or consume alcohol 12 h 
before the laboratory session, consume caffeine within 2h of the testing session, or consume 
food and drink other than water within 1 h of the testing session. After providing informed 
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consent, participants had their height and weight measured, and BMI was calculated. 
Participants then completed demographic questionnaires. During the adaptation phase, 
participants were fitted with the blood pressure cuff and sat quietly for 10 minutes. This was 
followed by a formal 10-min resting baseline period. Participants then received instructions 
regarding the task and completed a brief practice. Participants then completed the 10 min 
PASAT stress task. Immediately afterwards, they rated the impact of their stress. This was 
followed by a period of rest until the final saliva sample was obtained.

2.7 Data reduction and analysis
For the cardiovascular data, averages of each phase (baseline and task) were computed. 
Group differences in anthropometric measures, mood, childhood history, integration, stress 
task performance, and stress task ratings were explored using univariate ANOVAs. Analyses 
of group differences in cardiovascular and cortisol activity were examined using group 
(American Indian, Non-Hispanic white) x Time (baseline, stress) ANOVA. ANCOVAs were 
run to determine if any group, group x time, and time differences withstood adjustment for 
potential confounding variables i.e., a priori variables known to be related to cardiovascular 
and cortisol reactivity. Data was processed using IBM SPSS Statistics Version 25.

3 Results
3.1 Differences between groups on demographic, anthropometric, and psychological 
variables

As noted previously, demographics for AIs and Non-Hispanic Whites in this sample are 
presented in Table 1. There were no significant differences between groups on age (p = .800) 
or gender distribution (p = .417). Additionally, there were no significant group differences 
on HADS anxiety or depression scores. There were no significant group differences on BMI, 
however, the American Indian group had a significantly higher waist:hip ratio. There were 
no statistically significant differences between groups in early childhood adversity, although 
there was a trend for those in the American Indian group to have experienced higher levels 
of adversity. Table 2 displays means and standard deviations for each group and the results 
of the one-way ANOVAs examining differences between groups.

3.2 Stress task performance and post-task ratings
There were no significant differences between PASAT performance scores or self-report 
performance. Additionally, there were no differences between groups on how stressed they 
felt about the upcoming task or how stressed they felt during the task. See Table 3 for group 
means and standard deviations and the results of the one-way ANOVAs examining 
differences between groups.

3.3 Cardiovascular reactions to acute psychological stress
Repeated measures ANOVA on SBP indicated a significant main effect for time, F (1,78) = 
172.92, p < .001, peta2 = .689. There was no significant main effect for group, but there was 
a significant group x time interaction, F (1,78) = 16.25, p < .001, peta2 = .172. This 
interaction is illustrated in Figure 1a, which demonstrates the American Indian showed a 
blunted SBP response to stress. Repeated measures ANOVA on HR indicated a significant 

John-Henderson et al. Page 6

Psychoneuroendocrinology. Author manuscript; available in PMC 2021 April 01.

Author M
anuscript

Author M
anuscript

Author M
anuscript

Author M
anuscript



main effect for time, F (1,78) = 128.09, p < .001, peta2 = .622. There was no significant main 
effect for group, but there was a significant group x time interaction, F (1,78) = 4.29, p 
= .042, peta2 = .052 (see Figure 1b). Post-hoc analyses indicated that the American Indian 
group had slightly elevated baseline HR, however, the difference was not statistically 
significant. The American Indian group had significantly blunted HR responses to stress 
compared to baseline, while the non-Hispanic white group had a larger response to stress. A 
repeated measures ANOVA on DBP revealed a significant main effect for time, F (1,78) = 
228.69, p < .001, peta2 = .746 and a significant main effect for group, F (1,78) = 4.11, p 
< .046, peta2 = .050. There was also a significant group x time interaction, F (1,78) = 12.83, 
p < .001, peta2 = .141. Post-hoc analyses demonstrated that the American Indian group had a 
blunted response to stress compared to the non-Hispanic white group (see Figure 1c).

3.4 Salivary cortisol reactions to acute psychological stress
Repeated measures ANOVA on cortisol indicated a main effect for time F (1,78) = 91.62 p 
< .001, peta2 = .540, but no main effect for group (p = .153). There was a significant group x 
time interaction, F (1,78) = 18.96 p < .001, peta2 = .195. Post-hoc analyses demonstrated 
that both groups had a significant increase in cortisol levels between baseline and post-
stress, however, the increase was less in the American Indian group compared to the non-
Hispanic white group (see Figure 1d).

3.5 Covariance analyses
Given that waist:hip ratio, BMI, depression, and early childhood adversity have all been 
associated with cardiovascular reactivity (Carroll et al., 2008; Phillips et al., 2012; Singh and 
Shen, 2013; Laederach-Hoffman et al., 2000; Barnes et al., 1998; Steptoe and Wardle, 2005; 
Schiwek et al., 2018; Waldstein et al., 1999; Cărnuţă et al., 2015; Heleniak et al., 2016; 
Kuras et al., 2017; Voellmin et al., 2015; Ginty et al., 2015) all cortisol and cardiovascular 
analyses were revisited adjusting for these potential confounding variables. One participant 
was lost in these analyses due to not having a measurement of waist:hip ratio. Results were 
similar for salivary cortisol, there was a main effect of time, F(1,77) = 90.06, p < .001, peta2 

= .539, a significant group x time interaction, F(1,77) = 17.48, p < .001, peta2 = .185, but no 
main effect of group (p =.170). For SBP, there was still a significant main of time, F(1,77) = 
167. 65, p < .001, peta2 = .685 and a significant group x time interaction (F(1,77) = 15.23, p 
< .001, peta2 = .165. DBP still revealed a significant main effect for time, F (1,77) = 222.18, 
p < .001, peta2 = .743, a significant main effect for group, F (1,77) = 4.02, p < .048, peta2 

= .050, and a significant group x time interaction, F (1,77) = 12.29, p =.001, peta2 = .138. 
Similarly, for HR, there was still a significant main effect of time, F (1,77) = 124.40, p 
< .001, peta2 = .618 and a significant group x time interaction, , F (1,77) = 4.09, p =.047, 
peta2 = .050, but no main effect of group (p = .391).

4 Discussion
To our knowledge, this research provides the first data on cardiovascular and cortisol 
responses to acute psychological stress in AI/AN college students. We found that across 
SBP, DBP, HR, and cortisol, AI/AN college students had significantly blunted responses to 
acute psychological stress compared to non-Hispanic White students. Our analyses also 
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indicate that there were no group differences in task performance or perceptions of stress 
going into the task. This is important as it suggests that the observed differences are not a 
function of task engagement or differences in psychological stress associated with task. 
There were also no differences between groups in age or gender distribution. Similarly, there 
were no differences between groups on depressive symptomology, anxiety, body mass index, 
or childhood adversity. AI/AN college students had significantly higher waist:hip ratio than 
non-Hispanic White students. However, analyses controlling for a priori potential 
confounding variables (i.e., BMI, depression, waist:hip ratio, and early life adversity) did not 
change the statistical significance of any results. These initial findings provide an impetus 
for future investigations in order to better understand whether this pattern of cardiovascular 
and cortisol responses to psychological stress persists across different types of stressors and 
in larger samples and how such patterns may contribute to high levels of cardiovascular 
disease and diabetes seen in AI/AN populations.

Our data indicate that physiological responses to stress (i.e. cardiovascular and cortisol) in 
AI/AN college students are blunted rather than exaggerated. The existing literature on 
blunted reactivity provides evidence that this pattern of response associates with addiction, 
depression, and obesity (Carroll et al., 2017; Phillips et al., 2013; Lovallo, 2011). The 
incidence of these outcomes is disproportionately high in AI/AN communities. As such, the 
blunted physiological responses observed here in AI/AN college could be a physiological 
pathway that may contribute to the high rates of these adverse outcomes in these 
populations. Carroll et al. (2017) proposed a model in which blunted physiological 
responses to stress are regarded as a product of dysregulation in brain areas central to 
motivation, autonomic and endocrine control. Currently, research suggests blunted reactivity 
is a risk marker of behavioral and health outcomes. Further research is needed to determine 
if blunted reactivity is a cause or consequence of these behaviors (Carroll et al., 2017). 
Behaviors associated with blunted physiological reactivity (e.g., smoking, depression) may 
over time contribute to increase risk of cardiovascular disease. Indeed, a study in a European 
population demonstrated that blunted cardiovascular reactions to acute psychological stress 
were associated with higher levels of intima media thickness and this was mediated through 
smoking status and high BMI (Ginty et al., 2016). The indirect relationship between 
diminished reactivity and adverse cardiovascular outcomes through increases in adverse 
behaviors may partially explain a pathway through which a blunted physiological response 
may possibly predict increased risk for both CVD and Type II diabetes in AI/AN 
populations (Steptoe et al., 2014). However, this is speculative and future research is needed 
in AI/AN populations to examine the longitudinal relationships between physiological 
reactivity, behavioral patterns, and the risk factors and diagnoses of CVD and diabetes.

Further, previous work indicates that early childhood environments can lead to blunted 
reactivity (Cărnuţă et al., 2015; Heleniak et al., 2016; Kuras et al., 2017; Voellmin et al., 
2015). Given high rates of early life adversity in AI/AN communities, subsequent research 
should investigate whether exposures to adversity in childhood predict blunted physiological 
responses in this population. As noted, there were no differences in exposure to early life 
adversity in this sample using the Risky Family Questionnaire (Repetti, Taylor & Seeman, 
2003), however it is possible that a more sensitive measure with subscales of trauma such as 
the Childhood Trauma Questionnaire (Bernstein et al., 1994), could reveal differences 
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between groups. Further, in addition to early life adversity, AI/AN communities are affected 
by historical trauma, or the legacy of numerous traumatic events, the consequences of which 
are transmitted intergenerationally (Brave Heart, 1999; Evans-Campbell, 2008). As such, 
historical trauma may by itself, or in conjunction with early life and current trauma inform 
reactivity patterns for AI/AN communities, however this remains unexplored. As noted by 
Whitbeck and Colleagues (2004a, 2004b), the loss and trauma experienced by AI/AN people 
are ongoing and not necessarily limited to a single time period.

In other racial and ethnic groups, the magnitude of cardiovascular responses to stress is 
moderated by psychosocial factors. For example, social support moderated cardiovascular 
reactivity particularly for individuals who had experienced a high number of life events in 
the preceding 12 months (Roy, Steptoe, Kirschbaum, 1998). Separately, personality was 
found to moderate the relationship between life event stress and cardiovascular reactivity 
(Gallagher et al., 2018). Further, an individual’s perception of their social integration (i.e. 
loneliness) and their social participation associate with patterns of cardiovascular responses 
to acute psychological stress (Brown et al., 2019; John-Henderson et al., 2019). The current 
study did not measure these possible moderators. However, based on the findings of this 
study, future research should aim to elucidate moderators of the patterns observed in this 
investigation. Longitudinal and daily life studies could elucidate the pathways through 
which blunted physiological reactivity to acute stress might contribute to high rates of 
diabetes and cardiovascular disease. For example, as noted previously, blunted 
cardiovascular reactivity to acute psychological stress associated with lower reports of social 
participation in a previous study (John-Henderson et al., 2019). In line with this, it is 
possible that blunted reactivity to acute stress may affect rates of these conditions by shaping 
the nature and frequency of social interactions.

There are important limitations of this research. First, the sample size was relatively small 
and drawn from a college sample. However, the sample size was similar to other studies 
examining differences in cardiovascular responses to stress based on categorical groups 
(e.g., Stoney et al., 2002). Future work should aim for more robust sample size and also 
draw from a more representative sample of AI/AN individuals (i.e. age, education). Second, 
the study was cross-sectional, so causation cannot be inferred (Christenfeld, 2004). A 
longitudinal study design could provide more insights into how changes in environment and 
experiences may influence reactivity. While this study measured reactivity in both the 
autonomic and HPA axis, future work should include reactivity across other systems, such as 
the inflammatory system (Marsland et al., 2017; Steptoe et al., 2014). Lastly, blunted 
cardiovascular and cortisol responses to stress could be due to lack of engagement in the 
task. However, the were no differences between groups in self-reported engagement or task 
performance. This is in line with previous work suggesting that blunted reactivity is likely 
not due to disinterest or disengagement with the task (Brindle et al., 2017).

Overall, this investigation represents an initial step towards the understanding of 
physiological mechanisms and/or pathways that may contribute to high rates of diabetes and 
cardiovascular disease in AI/AN communities. Future work should extend upon these initial 
findings and identify factors that precede and follow the observed pattern of findings, as well 
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as identify factors that may moderate the pattern of findings, and potentially reduce 
incidence of these diseases in these at-risk communities.
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Highlights:

• We measured cardiovascular and cortisol reactivity to acute psychological 
stress

• We compared responses between American Indian and Non-Hispanic White 
college students

• American Indian college students exhibited comparably blunted cortisol, 
blood pressure and heart rate responses

• These effects were not accounted for by differences in task performance or 
task engagement
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Figure 1. 
(a) Mean (SE) systolic blood pressure at baseline and during the acute stress task in the 
AI/AN and Non-Hispanic White groups. (b) Mean (SE) heart rate at baseline and during the 
acute stress task in the AI/AN and Non-Hispanic White groups. (c) Mean (SE) diastolic 
blood pressure at baseline and during the acute stress task in the AI/AN and Non-Hispanic 
White groups. (d) Mean (SE) salivary cortisol at baseline and 15 minutes after the acute 
stress task in the AI/AN and Non-Hispanic White groups.
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Table 1.

Demographics and descriptive statistics for American Indian and Non-Hispanic white participants.

American Indian Mean (SD) Non-Hispanic white Mean (SD)

Age (years) 20.18 (2.22) 20.11 (2.18)

Gender (% female) 60 67.5

Subjective 3.81(2.04) 4.63(2.70)

Socioeconomic Status (1-0)

% who previously lived on reservation 52.5% ---

% enrolled in a tribe 40% ---
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Table 2.

Anthropometric, and psychological characteristics of the American Indian and Non-Hispanic white groups.

American Indian Mean (SD) Non-Hispanic white Mean (SD) F p peta2

BMI (kg/m2) 26.80 (5.29) 25.65 (5.88) 0.837 .363 .011

Waist:Hip Ratio* 0.90 (0.10) 0.80 (0.64) 26.13 <.001 .253

HADS depression 5.23 (2.52) 5.28 (2.46) 0.008 .928 <.001

HADS anxiety 4.38 (1.98) 4.70 (1.94) 0.550 .461 .007

Risky Family Questionnaire 24.05 (7.26) 20.98 (7.39) 3.525 .064 .043
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Table 3.

Task performance and reported task impact for American Indian and Non-Hispanic white groups

American Indian Mean (SD) Non-Hispanic white Mean (SD) F p peta2

PASAT performance 532.95 (192.65) 541.08 (167.30) 0.180 .673 .002

Perceived performance 2.65 (1.21) 2.85 (1.27) 0.519 .473 .007

Pre-task stressfulness 3.70 (1.38) 3.63 (1.71) 0.047 .829 .001

Task stressfulness 3.78 (1.39) 4.23 (1.95) 1.41 .239 .018
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