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Abstract
Background Previous research documents an association 
between adverse childhood experiences (ACEs) and im-
mune system inflammation. High chronic inflammation 
is believed to be one biological pathway through which 
childhood adversity may affect health into adulthood. 
The Blackfeet tribal community has high rates of child-
hood trauma and community members are dispropor-
tionately affected by inflammatory diseases. 
Purpose To investigate whether belonging to the tribal 
community may moderate the relationship between 
childhood trauma and immune system inflammation in 
the Blackfeet tribal community. 
Methods In a sample of 90 adults residing on the 
Blackfeet reservation, we measured ACEs belonging 
to the tribal community and two markers of immune 
system inflammation, interleukin-6 (IL-6) and C-reactive 
protein (CRP). 
Results We found that independent of age, gender, an-
nual income, body mass index, and depressive symp-
toms, belonging to the tribal community and ACEs 
interacted to predict levels of both IL-6 and CRP (B= 
−.37, t[81] = −3.82, p < .001, R2 change = .07 and B = 
−.29, t[81] = −2.75, p = .01, R2 change =  .08, respect-
ively). The association between ACEs and markers of 
immune system inflammation was statistically significant 

for community members who reported low levels of be-
longing to the community. 
Conclusions The findings of this study have important 
implications for intervention research seeking to reduce 
risk for inflammatory diseases for at-risk populations. 
Fostering stronger connections to the larger tribal com-
munity may positively affect risk for inflammatory dis-
eases. Future work should examine the behavioral and 
psychosocial pathways through which stronger connec-
tions to community may confer health benefits.

Keywords  American Indian Health • Adverse childhood 
experiences • Community belonging • Health disparities • 
Inflammation

A robust literature links adverse childhood experiences 
(ACEs) with negative physical and mental health out-
comes and higher rates of morbidity and mortality 
[1–3]. Previous research indicates that this relationship 
is graded, with greater self-report of ACEs predicting 
greater risk for mental and physical health problems 
in adulthood [4, 5]. More specifically, greater report of 
ACEs has been previously associated with increased 
anxiety and prevalence of anxiety disorder [6], poorer 
self-rated health and greater mental distress [7], and in-
creased risk for heart attack and diabetes [8].

Low-grade inflammation is believed to be a likely 
pathway through which early-life adversity imparts 
enduring effects on health [9]. In line with this, previous 
work documents an association between ACEs and a 
pro-inflammatory phenotype that could contribute to 
increased disease incidence [10, 11]. However, not all in-
dividuals who experience ACEs suffer from ill-health. 
As an example, two independent investigations recently 
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reported that resilience resources (e.g., social and emo-
tional support, meaningful engagement, life satisfaction, 
and sleep quality) moderate the association between 
ACEs and inflammation in adulthood [12, 13]. Thus, 
factors that promote positive outcomes (i.e., reduced 
levels of inflammation) in the face of adversity are im-
portant to understand, particularly in populations that 
experience high rates of trauma and inflammatory dis-
eases, such as American Indian (AI) communities.

The indigenous people of North America suffered tre-
mendously during the period of European colonialism 
as a result of disease, war, and genocide. The population 
was reduced from an estimated 10 million to fewer than a 
million people [14]. Their culture was under further attack 
during the boarding school era when the federal govern-
ment worked to eradicate tribal languages and practice by 
removing youth from their elders, family, and community. 
Through all this adversity, commonly referred to as histor-
ical trauma, AIs have demonstrated tremendous resilience.

Resilience has been defined as processes that individ-
uals, families, and communities use to cope, adapt, and 
take advantage of assets when facing significant acute 
or chronic stress [15]. In recent years, resilience research 
has begun to focus on cultural resilience or the role that 
culture may play as a resource for resilience in the in-
dividual [16]. Ethnic identification reflects the extent 
to which individuals positively view and connect with 
their ethnic background and feel that their ethnicity is 
a central part of their overall identity. The development 
of ethnic identity is particularly important for individ-
uals from minority groups given the heightened salience 
of their ethnicity from the perspective of the larger so-
ciety [17]. In previous work, among Asian, Black, and 
Latino youth, ethnic identification was positively asso-
ciated with well-being and protected from the negative 
consequences of discrimination [18, 19]. Specific to AI 
communities, in a previous investigation focused on AI 
youth, greater identification with one’s community was 
associated with resilience in academic outcomes and in 
the context of risky health behaviors [20].

 In addition to the experience of historical trauma, AI 
communities suffer from disproportionately high rates of 
exposure to early-life trauma and diseases in which in-
flammatory processes are implicated, including cardiovas-
cular disease and depression [21]. To date, there is limited 
knowledge about what factors may offset the association 
between early-life trauma and physiological profiles linked 
to increased risk for disease in adults in tribal communities.

Given that previous work has highlighted the import-
ance of community belonging for AI populations, it is 
possible that greater levels of community belonging may 
buffer the negative effects of stress on health. This would 
be in line with a large body of work indicating that 
varying forms of social support (including belonging 
support) reduce the association between stress and 

negative health outcomes [22–24]. In line with this, AI 
community members with a greater sense of belonging 
to their community may be protected from the associ-
ation between early-life trauma and inflammation.

The Blackfeet Nation, located 40 miles south of the 
Canadian border in Browning, MT, has roughly 18,000 en-
rolled members. Before the reservation era, the Blackfeet ter-
ritory stretched all the way north to Canada from Calgary 
Alberta and all the way south to Wyoming. The Blackfeet is 
one of the only tribes that remain on their original territory.

 In a sample of 90 adult community members from the 
Blackfeet Nation, we examine the relationships between ad-
versity in early childhood, sense of belonging to the tribal 
community, and immune system inflammation. We first in-
vestigate whether the relationship between ACEs and im-
mune system inflammation observed in other ethnic groups 
(i.e., greater adversity in childhood associating with higher 
levels of systemic inflammation) exists in the Blackfeet 
community, and then consider whether sense of belonging 
to the tribal community moderates the relationship between 
early-life adversity and levels of inflammation.

Method

Participants (N  =  90 Age: M  =  37.58, standard deviation 
[SD] = 15.90) were recruited by student interns at Blackfeet 
Community College (BCC) through advertisement at a 
community health fair and other community centers. One 
hundred participants were screened for eligibility, and 10 par-
ticipants were excluded based on their self-report of chronic 
health conditions. BCC student interns developed this re-
search and managed the project from inception to comple-
tion. Given that the BCC student interns are community 
members of the Blackfeet Nation, this project was commu-
nity driven. The selection of questionnaires and focus of the 
research was informed by their experiences as community 
members. Participants arrived at BCC, completed informed 
consent, and completed the following procedures. Height, 
weight, and blood pressure were measured by a research as-
sistant. Participants self-reported medication use. Before con-
ducting our analyses, we screened for use of cold medications, 
antihistamines, and inhaled corticosteroids. Blood samples 
were drawn between 9 am and 12 pm by research assistants 
with phlebotomy training. Finally, participants completed a 
series of paper-based questionnaires. Upon completion of 
these procedures, participants received 75 dollars.

Measures

Adverse childhood experiences

We used the ACE Study Questionnaire [25] as a measure 
of exposure to traumatic experiences in childhood. 
The questionnaire includes dichotomous items (yes/no) 
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asking participants whether they experienced any of the 
10 adverse experiences before age 18.

Belonging and identification with one’s tribal community 
and its practices

Participants answered the following questions with yes 
or no: Being part of my tribe is important to me? Do 
you practice your native language? Do you take part in 
traditional ceremonies? Do you worship/pray in your 
own belief ? Do you participate in community activities 
or social events? Do you have respect for your commu-
nity? A response of yes was scored as a 1, and a response 
of no was scored as a 0.  Higher overall scores on this 
measure reflect stronger connection or belonging to 
their community (α = .71). This measure was developed 
by BCC students and faculty based on a previous inves-
tigation in a sample of community members. The data 
from this research indicated that these items were asso-
ciated with self-reported health outcomes. Overall, this 
scale was intended to reflect community members’ sense 
of belonging to the tribal community and identification 
with its practices and values.

Markers of immune system inflammation

Levels of interleukin-6 (IL-6) and C-reactive protein 
(CRP) in serum samples were determined using a high 
sensitivity quantitative sandwich enzyme immunoassay 
kit (R&D systems) run according to manufacturer’s dir-
ections. IL-6 and CRP levels were extrapolated from a 
standard curve with linear regression from a log linear 
curve. All samples were run in duplicate and the average 
interassay and intra-assay coefficient of variation was 
<8%. Natural log transformation was applied to nor-
malize raw score distributions of IL-6 values and CRP 
as distributions were skewed. This is in line with previous 
papers examining IL-6 and CRP as markers of inflamma-
tion [26, 27].

Depressive symptoms

We used the Patient Health Questionnaire-9 (PHQ-
9) instrument to measure the presence and severity 
of  depressive symptoms [28]. The PHQ-9 incorpor-
ates Diagnostic and Statistical Manual of  Mental 
Disorders-IV depression diagnostic criteria into a brief  
self-report instrument. The instructions for the scale 
are as follows: “Over the past 2 weeks how often have 
you been bothered by any of  the following problems?” 
Possible responses are: not at all (0), several days (1), 
more than half  the days (2), and nearly every day 
(3). Items include having little or no interest in doing 
things, poor appetite or overeating, and trouble con-
centrating on things. Scores are summed across all nine 
items (α = .85).

Standard control variables

Control variables were collected at screening: age (con-
tinuous), sex (male, female), body mass index (BMI; weight 
in kilograms/height in meters), depressive symptoms, and 
annual income. Annual income was measured across four 
categories: (a) less than $2,000 per year, (b) between $2,001 
and $20,000 per year, (c) between $20,0001 and $50,000 per 
year, and (d) between $50,001 and $100,000 per year.

Data Analysis

Statistical analyses were conducted using SPSS (version 24; 
IBM, Armonk, NY). From the original sample of 90 par-
ticipants, we excluded 1 participant who reported that they 
were taking antihistamines, given their ability to affect im-
mune function. Four participants had CRP values greater 
than or equal to 10 mg/L (<10.5 mg/L). We opted to keep 
these individuals in our analyses given that they were less 
than 3 SD above the mean in the sample. Thus, our analytic 
sample for reported analyses includes 89 community mem-
bers. Continuous covariates were centered with z-scores be-
fore being used in analyses. Participant sex was coded as 
male = 1 and female = 2. Initial Pearson product-moment 
correlation analyses were performed to determine bivariate 
associations between ACEs, sense of belonging, demographic 
variables, BMI, and circulating levels of IL-6 and CRP. 
Before conducting our central regression analyses, we exam-
ined the distribution of both ACEs and sense of belonging 
to the community. These predictors were not highly skewed. 
Next, linear regressions were utilized to conduct the main 
analyses. We first examined associations between ACEs and 
IL-6 and CRP and sense of belonging to the tribal commu-
nity and IL-6 and CRP. In these models, age, sex, BMI, de-
pressive symptoms, and annual income were entered in Step 
1 as covariates. Next, we created an interaction term between 
ACEs and sense of belonging to the tribal community to 
utilize as a predictor of both IL-6 and CRP. To probe inter-
actions, we conducted simple slopes analyses at 1 SD above 
and below the mean of community belonging in this sample. 
We also used the Johnson–Neyman technique [29] to identify 
specific values of community belonging for which the associ-
ation between ACEs and markers of inflammation is statistic-
ally significant in this sample.

Results

The sample was 50% female and the mean age was 
37.55 (SD  =  15.74). The mean ACEs score was 2.41 
(SD = 2.24). Descriptive statistics for the main variables 
of  interest and covariates are listed in Table 1 and cor-
relations between main variables of  interest are reported 
in Table 2.
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ACEs and Inflammatory Markers

Separate linear regressions with the described covariates 
indicated that ACEs were not a significant predictor of 
IL-6 or CRP (B =.08, t[83] = 0.75, p = .45 and B = .14, 
t[83] = 1.28, p = .21, respectively).

Belonging to the Tribal Community and Inflammatory 
Markers

Separate linear regressions with the described covariates 
indicated that community belonging was a significant 
predictor of IL-6 and a marginally significant predictor 
of CRP (and B = −.26, t[83] = −2.54, p = .01 and B = .20, 
t[83] = −1.89, p =.06, respectively).

ACEs by Belonging to the Tribal Community Predicting 
Inflammatory Markers

Finally, in an independent linear regression utilizing the 
same control variables, we added the interaction term 

between ACEs and belonging to the tribal community. The 
interaction term was a significant predictor of both IL-6 
and CRP (B = −.37, t[81] = −3.82, p < .001, R2 change = .07 
and B = −.29, t[81] = −2.75, p = .01, R2 change = .08, re-
spectively). The patterns of these interactions are displayed 
in Fig. 1a and b (IL-6 and CRP, respectively).

Simple slopes analyses revealed that the association 
between ACEs and IL-6 was statistically significant 
for community members with low levels of commu-
nity belonging (B = .15, t[85]  =  2.06, p < .05) but not 
for community members with high reported community 
belonging (B = −.10, t[85] = −1.39, p = .17). Similarly, 
the association between ACEs and CRP was significant 
for community members with low levels of belonging to 
the community (B = .16, t[85] = 2.20, p < .05) but not 
for community members with high reported community 
belonging (B = −.11, t[85] = −1.58, p = .12). More spe-
cifically, ACEs were associated with higher levels of IL-6 
and CRP for individuals with low reported sense of be-
longing to their community. The Johnson–Neyman tech-
nique [29] revealed that the association between ACEs 
and IL-6 was statistically significant for community 

Table 1.   Descriptive statistics

Mean SD Possible range Observed range

Age 37.55 15.74  19–80

Sex (% female) 50%    

C-reactive protein (CRP) 3.97 2.90  0.20–10.40

Interleukin-6 (IL-6) 2.82 2.06  0.06–9.17

Adverse childhood experiences 2.41 2.24 0–10 0–9

Belonging to tribal community 2.81 2.06 0–6 1–6

Body mass index 30.71 7.32  17.13–44.15

Depressive symptoms (PHQ-9)   0–27 0–24

Annual income (category range: 1–4) 2.50 0.84 1–4 1–4

PHQ-9 Patient Health Questionnaire-9; SD standard deviation.

Table 2.   Correlation matrix for key variables

Variable 1 2 3 4 5 6 7 8 9

1. Age – .13 −.02 .05 −.17 −.11 .18 .01 .18

2. Gender  – .21* −.04 −.10 .04 .09 −.08 −.08

3. Depressive symptoms   – .07 −.08 .30** .10 −.12 −.09

4. Body mass index    – .08 −.04 .05 .12* .25**

5. Annual income     – −.05 −.06 −.03 −.10

6. Adverse childhood experiences      – −.26** .14 .12

7. Sense of belonging to tribal community       – −.26** −.18

8. C-reactive protein        – .31**

9. Interleukin-6         –

Gender: Male = 1, Female = 2. 

*p < .05 (two tailed). **p < .01 (two tailed).
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members with a reported sense of community belonging 
between 1 and 3.63, while the association between ACEs 
and CRP was statistically significant for community 
members with a reported sense of community belonging 
between 1 and 3.28.

Discussion

To our knowledge, this is the first investigation to 
examine the relationships between adverse childhood 
events, sense of belonging and identification with one’s 
tribal community and its practices, and levels of immune 
system inflammation. The mean ACEs score in this 
sample was 2.41 (SD  =  2.24), a slightly lower average 
than that observed in a previous investigation focused on 
AI women. In this research, the mean ACEs score for 
AI women was 3.92 [30]. Interestingly, the relationship 
between adverse childhood events and immune system 
inflammation observed previously was not present in this 
sample of community members of the Blackfeet Nation. 
Instead, the relationship between adverse childhood 
events and markers of immune system inflammation was 

moderated by individuals’ current sense of belonging and 
identification with their tribal community. Specifically, 
the association between ACEs and inflammation was 
only statistically significant for individuals who reported 
low levels of sense of belonging to their community. It is 
important to note that ACEs was not a significant pre-
dictor of one’s report of their current sense of belonging 
and identification with their tribal community and its 
values and practices.

The pattern of these findings suggests that in this 
sample of Blackfeet community members, the relation-
ship between ACEs and inflammation is not evident 
for individuals who report high levels of belonging to 
their current community. This lack of an association 
indicates that identification with the tribal community 
may be capable of offsetting the risk profile previously 
associated with a high number of ACEs—high levels of 
immune system inflammation [11, 31, 32]. As such, be-
longing to the tribal community could act as a resilience 
factor for individuals who have faced early-life adver-
sity. These findings are in line with a large body of work 
highlighting the importance of ethnic identification for 
minority groups and its potential to dampen the negative 
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Fig 1.  Log-transformed (a) interleukin-6 (IL-6) and (b) C-reactive protein (CRP) as a function of reported belonging and connection 
to the tribal community and number of adverse childhood events (ACEs). Results from linear regression analyses controlling for age, 
gender, annual income, depressive symptoms, and body mass index.
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effects of stress [18, 19]. They also extend previous work 
indicating the particular importance of belonging to the 
larger community for AI populations [20, 33].

The current data did not explore coping strategies, 
and this will be an important line of future research. 
Individuals who have higher levels of belonging to the 
larger tribal community may be able to cope more ef-
ficiently with the trauma they faced in their childhood 
and with current life stress. Further, we did not have 
measures of important health behaviors that may in part 
contribute to the reported findings. It is possible that a 
greater connection to the community and its associated 
practices and values may positively affect health behav-
iors including sleep, diet, physical activity, and substance 
use, particularly for individuals who experienced a high 
amount of adversity during their childhood. This is an 
important future direction given that these behaviors 
in turn affect circulating levels of markers of immune 
system inflammation. In addition, it will be important to 
understand how ACEs and connection to the tribal com-
munity affect daily life patterns of these factors.

There are important limitations to note. First, this re-
search is cross sectional in design and so causality cannot 
be inferred. While the measure of community belonging 
was developed based on community input, it is not a val-
idated instrument. Finally, the associations observed in 
this investigation only reflect the sample of 90 commu-
nity members and cannot be generalized to the entire 
Blackfeet Nation at large. For example, generalizability 
may be limited based on the recruitment approach used 
in this study. Since recruitment took place at a commu-
nity health fair, it is possible that the participants in this 
sample are more interested in their health and improving 
their health compared to the general population on the 
reservation. Future research should aim for a larger more 
representative sample.

Given that belonging and identification with the 
community appears to positively affect the associ-
ation between early-life adversity and immune system 
inflammation in adulthood, it could be viewed as a 
source of  resilience. Future work should aim to under-
stand the factors that contribute to an individual’s 
sense of  connection to their tribal community, and 
the findings from this research should then be util-
ized to inform evidence-based community-driven 
interventions.
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