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Abstract

Objective—Depression is a major debilitating disease. For American Indians living in tribal 

reservations, who endure disproportionately high levels of stress and poverty often associated with 

depression, determining the patterns and correlates is key to appropriate clinical assessment and 

intervention development. Yet, little attention has been given to the cultural context of correlates 

for depression, including the influence of family, cultural traditions or practices, or community 

conditions.

Method—We used data from a large representative psychiatric epidemiological study among 

American Indians in two reservation communities to estimate nested individual and multilevel 

models of past-year Major Depressive Episode (MDE) accounting for family, cultural, and 

community conditions.

Results—We found that models including culturally informed individual-level measures 

significantly improved the model fit over demographics alone. We found significant community-

level variation in the probability of past-year MDE diagnosis in one tribe even after accounting for 

individual-level characteristics.
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Conclusions—Accounting for culture, family, and community context will facilitate research, 

clinician assessment, and treatment of depression in diverse settings.

Keywords

Depression; American Indian; culture; multilevel

Major depression is debilitating, costly, and widespread (Breslau, Lane, Sampson, & 

Kessler, 2008). For American Indians, who experience a disproportionate burden of mental 

disorder (Beals, Manson, Whitesell, Spicer, et al., 2005) and, especially in reservation 

settings, endure high levels of stress and poor economic conditions (Gone & Alcantara, 

2007; Manson, Garroutte, Goins, & Henderson, 2004), the correlates and context of 

depression may be critical for assessment, treatment, and retention (U.S. Department of 

Health and Human Services, 2001). Yet, studies to date have not found a relationship of 

commonly used sociodemographic indicators, such as income, with depression that occurs in 

most other populations. In this study, we explore the contextual variability of Major 

Depressive Episode (MDE) in two American Indian tribal reservations, building directly 

upon earlier investigations (Beals, Manson, Whitesell, Mitchell, et al., 2005; Beals, Manson, 

Whitesell, Spicer, et al., 2005).

Depression Prevalence among American Indians

The most recent prevalence estimates of lifetime and 12-month MDE nationally among U.S. 

adults are 16.1% and 6.7%, respectively, derived from the National Comorbidity Survey 

(NCS) Replication (Breslau et al., 2008). Valid nationwide estimates of depression among 

American Indians are difficult to obtain from national surveys since their numbers are few, 

the population is highly dispersed, and such estimates ignore the considerable cultural 

variability (Beals, Manson, Whitesell, Mitchell, et al., 2005). For reservation-based 

American Indians, stressful life events and chronic stress related to poverty, substance 

abuse, illness, and traumatic events would suggest high levels of depression (Manson, Beals, 

Klein, & Croy, 2005; Stiffman et al., 2007). However, recently, using the same data as 

presented in this paper, Beals and her colleagues estimated DSM-IV lifetime and 12-month 

prevalence of MDE at 10.7% and 6.5%, respectively, in a Southwest Tribe, and 7.8% and 

4.3% in a Northern Plains tribe, all lower than those of the US population nationally. Both 

methodological and cultural factors influenced the diagnostic assessments (Beals, Manson, 

Whitesell, Mitchell, et al., 2005). To date, however, little empirical investigation has 

considered the correlates of MDE for this population.

For American Indians in tribal settings examining basic individual-level socio-demographic 

correlates of depression is likely insufficient (Gone, 2007). Walters and Simoni (Walters & 

Simoni, 2002), for example, describe an “Indigenist” stress-coping model that 

conceptualizes mental health and related outcomes as being influenced by historical and 

contemporary trauma and buffered by cultural resources, such as spirituality, kinship ties, or 

cultural identity. Cultural and community influences on mental health are likely to be 

particularly important and complex. Whitbeck and colleagues (2002) theorized that higher 

levels of American Indian identity are not always protective. In discriminatory 

environments, it may be associated with greater dissonance and isolation resulting in 
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increased probability of drug use. In other words, factors likely critical to the social etiology 

of depression in these communities reach beyond individual experiences and include 

ongoing and enduring poverty, violence, and substance abuse at individual, family, and 

community levels (Evans-Campbell, 2008; LaFromboise, Hoyt, Oliver, & Whitbeck, 2006; 

Walls & Whitbeck, 2012).

In this study, we integrated these ideas into a conceptual framing of depression among 

reservation-based American Indians. A diagnosis of MDE is the result of an endorsement of 

specific criteria about individual-level events and feelings. However, in this framing, we 

view response to these criteria as systematically conditioned by community and family 

contexts. Prior research points to recent and historical trauma, manifested in social and 

economic conditions, racial identity or discriminatory environments, and community 

cultural well-being as integral to the fabric of those contexts. Located within these larger 

contextual influences are individual correlates of family history, socioeconomic standing, 

spirituality, and perceptions of community. Each of these elements, which may be associated 

with the likelihood of an MDE diagnosis, requires interpretation within cultural context. For 

example, high economic standing within the community may have little to do with reported 

income. Instead, the economy of the community may attribute wealth in very different ways, 

which, if unaccounted for, may hinder appropriate treatment plans for those with depression. 

Thus, a diagnosis of MDE, while conventionally considered an individual ailment, may arise 

in part from individuals’ experiences in stressed communities. In this framing, clinical 

assessment, treatment of MDE, and retention in treatment are grounded in the lived 

experience of the cultural meaning of history and community. The implications of this 

conceptual approach for clinicians are critical. Gone (2007), for example, described the 

“divergence between the culture of the clinic and the culture of the community”. In a clinical 

setting, common sociodemographic information, such as income or education level, is often 

considered sufficient to inform an assessment of and treatment plan for, depression, even 

while lived experiences within a community are often not meaningfully captured by such 

information. This conceptual framing of depression among American Indians suggests, then, 

that clinicians serving this population should account for factors within cultural context.

Individual-level Sociodemographic, Familial, and Cultural Correlates to 

Depression in American Indian Populations

The 2001 Surgeon General’s report, Mental Health: Culture, Race, and Ethnicity (U. S. 

Department of Health and Human Services, 2001), brought specific attention to the 

profound lack of basic information about patterns and correlates of mental health problems 

among American Indians and Alaska Natives. Indeed, the close links for American Indians 

among cultural life, family, kin, and community, and mental health have been well 

documented across multiple disciplines (O’Nell, 1996; Oetzel et al., 2006; Trimble, 2010). 

In the following we describe empirical work that suggests specific dimensions of American 

Indian life that may be particularly salient in the assessment of depression, specifically, 

socioeconomic, familial, and cultural factors.

A few key studies also assist in advancing what we know about the socioeconomic 

relationship to depression in this population. For example, a comparison of psychiatric 
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outcomes between American Indian and Anglo children in the Southeast found that the 

levels of familial mental disorder were lower among the American Indian children than the 

Anglo comparisons, even while family adversity (poverty, unemployment) was higher, and 

that rising income did not alleviate depression (Costello, Farmer, Angold, Burns, & Erkanli, 

1997; Costello, Compton, Keeler, & Angold, 2003). Complex systems of family and kin 

support may provide for otherwise impoverished family members; too, culturally-related 

economic subsistence activities, such as herding or farming, may also contribute to 

sustenance of a family. Thus the relationship of economic deprivation to depression, 

common in other settings, may not be accurately estimated in American Indian communities 

using standard poverty measures. Similar arguments can be made for education where 

greater prestige may be accorded to the wisdom of elders or healers than to formal 

educational credentials, or where few economic opportunities may be available to match an 

individual’s educational achievements (Deloria & Wildcat, 2001).

Despite the ascendency of family suggested by observers of (and sometimes participants in) 

American Indian mental health dynamics, quantitative research on family factors in 

depression has been scarce (Borowsky, Resnick, Ireland, & Blum, 1999). Yet, understanding 

the relationship of family history of mental health may illuminate both genetic and historical 

predisposition to depression in this population (Milne et al., 2009).

Studies considering the relationship of culture or spirituality with mental health have met 

with enormous challenges in operationalization of these multidimensional concepts 

(Garroutte et al., 2009). With such multiplicity of measures, it is perhaps not surprising that 

the results have been ambiguous, finding culture or spirituality sometimes protective and 

sometimes related to risk-taking (Kaufman et al., 2007; Oetting & Beauvais, 1990-91; 

Stiffman et al., 2007; Whitbeck et al., 2002). Among adults, spirituality has been noted to 

have a positive association with help-seeking for substance use (Beals et al., 2006), and uses 

of traditional forms of healing (Novins et al., 2004).

Community Context

Recent years have witnessed an explosion of research on neighborhood or area effects on 

health (O’Campo, 2003). Focused primarily on physical health, this research to date has 

shown consistently that “place” matters to health, net of individual-level factors 

(Subramanian, 2004) and has triggered expansion in development and application of 

multilevel interventions, including clinical settings (Trickett, 2009).

Relatively few multilevel studies exist in the field of mental health even though the 

relationship of environmental conditions to mental health has a long-standing conceptual 

history (Faris & Dunham, 1939; Hollingshead & Redlich, 1958). Most to date have focused 

on depressive symptomatology, often measured by a version of the CES-D (Radloff, 1977), 

and most have theorized a form of stress as a main pathway linking environmental 

conditions with individual outcomes (Ross, 2000). Multilevel investigations have shown 

depressive symptoms were related to median neighborhood income and residential mobility 

(Goldsmith, Holzer, & Manderscheid, 1998; Silver, Mulvey, & Swanson, 2002); 

neighborhood poverty (Ross, 2000); and racial and ethnic factors (Wight, Aneshensel, 
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Botticello, & Sepulveda, 2005). In one of the rare multilevel analyses including American 

Indian samples, drug use of American Indian youth of an urban area of the Southwest found 

to be less affected by neighborhood characteristics compared to that of their non-American 

Indian counterparts (Yabiku, Rayle, Okamoto, Marsiglia, & Kulis, 2007). All of these 

studies have used urban samples or national or regional samples to assess contextual effects. 

Although some included rural areas or used measures of rurality as statistical controls in 

models, results did not specifically address variability inherent in rural areas.

Research to date thus provides a framing for assessing key correlates of MDE for this 

population. While studies have varied substantially in approach and methodology, 

collectively, they have conceptualized depression or other compromises to health as 

grounded in culturally-informed sociodemographic measures as experienced within 

community context. Here, we embraced this framing in our methodological approach. We 

have capitalized on a rich data source to test hypotheses using psychiatric outcomes and 

large representative samples of rural American Indians. Specifically, we hypothesized that, 

as in other settings, family history of violence, depression, or suicide attempt would be 

strongly associated with past-year MDE. We also hypothesized that economic well-being 

measured in cultural terms would be negatively associated with the probability of past-year 

MDE, as found in other populations. We also hypothesized that adherence to cultural 

spirituality would be protective, following the empirical findings to date for adults. 

Importantly, employing multilevel techniques, we tested the hypothesis that varying 

community conditions within rural tribal communities would have an independent effect on 

the probability of past-year MDE, net of individual characteristics. Finally, although we 

hypothesized differences in patterns of associations across tribes, we had no a priori 

assumptions about the direction or magnitude of the differences.

Method

Sample

We used data from the American Indian Service Utilization, Psychiatric Epidemiology, and 

Risk/Protective Factors Project (AI-SUPERPFP) and from Census 2000. AI-SUPERPFP 

was a population-based study of two large, culturally distinct American Indian reservation 

communities; data collection occurred between 1997 and 1999. The populations of inference 

were 15- to 54-year-old enrolled members of two closely related Northern Plains (NP) tribes 

and a Southwest (SW) tribe who were living on or within 20 miles of their respective 

reservations at the time of sampling (1997). (To protect the confidentiality of the 

participating communities, we refer to these tribes by general descriptors rather than by 

specific tribal names [Norton & Manson, 1996]).

The SW and NP tribes are some of the largest tribal populations in the U.S. (U.S. Census 

Bureau, 2000). The choice of these tribes provided a means to demonstrate cultural 

heterogeneity. The NP and SW belong to different linguistic families, have different 

histories of migration, subscribe to different principles for reckoning kinship and residence, 

and have historically pursued different forms of subsistence. Yet, both tribes share many 

experiences in common, along with other tribes throughout the country, including a long 

history of colonization and military resistance; externally imposed forms of governance; and 

Kaufman et al. Page 5

J Consult Clin Psychol. Author manuscript; available in PMC 2015 June 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



mandatory boarding school education. Traditions of health and healing have a strong and 

forceful presence, although wide variations exist in beliefs, practices, and ceremonies. The 

similarities and differences between the tribes provide an opportunity to account 

simultaneously for both the diversity and common experiences in a population that is at once 

relatively small (less than 2% of the US population), yet extremely diverse (over 350 

federally recognized American Indian tribes in the lower 48 states).

Tribal rolls, the official enumeration of tribal members, were used to define the target 

population. Records were selected randomly from these rolls for inclusion in replicates, 

which were then released as needed to reach the goal of about 1,500 interviews per tribe. Of 

those eligible for the project, 77% in the NP (N = 1,638) and 74% in the SW (N = 1,446) 

agreed to participate. Sample weights accounted for differential selection probabilities 

across strata and for differential non-response by gender and age strata (Kish, 1965). AI-

SUPERPFP methods are described in greater detail elsewhere (Beals, Manson, Mitchell, 

Spicer, & The AI-SUPERPFP Team, 2003). The interview instrument and the training 

manual are available for review (http://www.ucdenver.edu/academics/colleges/PublicHealth/

research/centers/CAIANH/NCAIANMHR/ResearchProjects/Pages/AI-SUPERPFP.aspx).

We also used block group (BG) level data from the 2000 Census (U.S. Census Bureau, 

2000). The 2000 Census was the closest census temporally to AI-SUPERPFP, albeit 

following it. However, the estimated undercount rate for American Indians is far smaller in 

the 2000 Census (2.8%-6.7%) than in 1990 (12.2%); thus, the 2000 data were likely to 

provide superior estimates (Lowe, 2001). Collection of data for 2000 Census is well 

documented and described elsewhere (Schneider, 2004). Data used in this sample were 

collected using the Long Form (LF), a questionnaire provided to approximately one in six 

households. The LF asked detailed questions about education, employment, income, and 

housing characteristics. These data were then aggregated to higher levels of geography and 

released in the public domain. The smallest unit of publicly available data is the BG, a 

geographic unit consisting of 300-3000 persons (U.S. Census Bureau, 2002) and the unit 

which most closely approximated administrative boundaries for the communities of the two 

tribes in this study. BGs here, then, provided measures of “community.” While likely those 

boundaries did not correspond exactly to social boundaries of communities, these data 

provided the best available approximation to those borders.

Procedures

Approvals for the AI-SUPERPFP were obtained from the University and from participating 

tribes prior to commencement of project activities. Written informed consent was obtained 

from all adult respondents. For minors, parental/guardian consent was obtained before 

requesting adolescent assent. Participants were interviewed individually by tribal members 

who had been given intensive training in research and computer-assisted interviewing 

methods. Extensive quality control procedures verified that location, recruitment, and 

interview procedures were conducted in a standardized, reliable manner.

For multilevel analysis, we required information about the community in which respondents 

resided. We converted address information provided by the respondents into longitude and 

latitude information. For about 5% of the sample, physical address information was missing. 
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For these cases, we used PO Box information as a proxy for physical address. Geographic 

location information was then matched to census BG identifiers. Using GeoLytics data 

extraction software (GeoLytics, 2002), we obtained aggregated social and economic data for 

each census BG represented in our sample and merged them onto the AI-SUPERPFP 

sample.

Measures

Psychiatric outcome measure—We used past 12-month MDE as our main outcome 

variable, adapted from the University of Michigan version of the CIDI (UM-CIDI) used in 

the baseline NCS (Kessler et al., 1994). Although the UM-CIDI provided for diagnoses 

based on DSM-III-R criteria, the AI-SUPERPFP team added items to facilitate assessment 

of DSM-IV disorders. Too, with data from focus group reviews by community members and 

biomedical and traditional service providers, the AI-SUPERPFP CIDI included minor 

adaptations in increase its cultural validity in American Indian communities (Beals et al., 

2003).

Of specific note in the assessment of MDE were the modifications necessary to the AI-

SUPERPFP CIDI diagnostic algorithm to maximize this disorder’s clinical validity. The AI-

SUPERPFP study design included a reinterview of about 10% of the sample using the 

Structured Clinical Interview for DSM (Spitzer, Williams, & Gibbon, 1987). This proved 

especially important in understanding MDE. In particular, we found that the complex 

manner in which the UM-CIDI accounted for symptom co-occurrence and medical 

exclusions (depressive symptoms due exclusively to illness, medications, substance use) 

dramatically decreased the concordance between the UM-CIDI and SCID MDE assessments 

(Beals, Manson, Whitesell, Spicer, et al., 2005). The final AI-SUPERPFP MDE algorithm, 

then, disregarded these aspects of the diagnosis. Indeed, soon thereafter, the CIDI used in 

the NCS Replication study dramatically simplified the approach to measuring co-occurrence 

and medical exclusions, suggesting the methodological issue identified in AI-SUPERPFP 

was relevant in other populations as well (Kessler et al., 2003). Examination of the patterns 

of symptom endorsement suggested important cultural variation as well (Beals, Manson, 

Whitesell, Mitchell, et al., 2005). As a result of the confluence of these cultural and 

methodological factors, only some of which were addressable with changes to the diagnostic 

algorithms, the AI-SUPERPFP estimates should be considered a conservative measure of 

past-year MDE. That is, the measure was likely to have missed cases of past-year depression 

since it was unable to account fully for cultural factors. A value of 1 indicated a respondent 

met the criteria for DSM-IV past 12-month MDE, and a value of 0 indicated a respondent 

did not.

Individual-level measures—Many of the factors hypothesized to be associated with 

past-year MDE were captured as single variable measures. Five constructs were represented 

in our models by scales; for each, exploratory factor analyses were run in SPSS (SPSS, 

2010) and results were then subjected to confirmatory factor analyses (Muthén & Muthén, 

1998-2008). Study participants received a score on each scale that was the mean of the item 

values, all items equally weighted.
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Gender, age, education level, marital status, employment status, and household poverty 

status were included in all our models. These characteristics were dummy-coded (1/0) 

dichotomous indicator variables: gender (1 = female); age 15-24, age 25-34, age 35-44, age 

45+ (the referent); less than 12 years education, high school graduate, post high school 

education; married or living as married, separated/widowed/divorced, never married; 

employed, unemployed, student; and poverty status (1 = below US poverty level). The 

poverty measure was adapted from the Census algorithm. Since household income was 

assessed as a categorical variable, exact replication of the Census algorithm was impossible; 

instead a “1” signified those clearly meeting these federal poverty guidelines where “0” 

marked those who are above the poverty level or whose information was indeterminate.

Natal family emotional history was operationalized as a series of three dummy-coded (1/0) 

indicators of whether the participant’s childhood household had contained any of the 

following: 1) someone who attempted suicide or suffered from depression, 2) someone who 

had a problem with violent behavior, or 3) someone who had a problem with drugs or 

alcohol.

Three dummy-coded (1/0) variables capturing various dimensions of traditional ways of 

living were created, including contributing to their households by hunting or fishing, 

planting or farming, or by raising sheep or cattle. Guided by community focus groups, we 

also developed a household basic needs scale (Cronbach’s α = 0.77) to assess alternative 

measures to standard poverty measures. Study participants were asked how often they had 

enough of four necessities: 1) food to eat, 2) health care, 3) clothes, and 4) a decent place to 

live. Possible responses for each were 0 (never), 1 (almost never), 2 (sometimes), 3 (often), 

and 4 (almost always). This scale had little correlation with the income-based poverty 

measure.

The adherence to cultural spirituality scale measure was also developed in consultation with 

the community-based focus groups; they recommended use of simple response categories: 

agree (1) and disagree (0). Eight items were included in the measure: “there is balance and 

order in the universe,” “I am in harmony with living things,” “I feel connected with other 

people in life,” “I follow the tribal path,” “I know what to do to return to balance,” “I feel 

like I am living the right way,” “I give to others and receive in return,” and “I am a person of 

integrity” (α = .76). This scale was used successfully in AI-SUPERPFP analyses (Beals et 

al., 2006).

Three scales measured distinct dimensions of perceptions of community problems, including 

a general community strains scale, a job and housing scarcity scale, and a racial 

discrimination scale. Note that perceptions of community conditions corresponded to 

individual-level data since individuals answered questions. For the community strains scale, 

participants were asked to rate how big a problem seven issues were in their communities: 1) 

drug abuse; 2) alcohol abuse; 3) physical violence, abuse, and neglect; 4) broken homes and 

family breakup; 5) gambling; 6) car accidents; and 7) lack of knowledge about tribal history, 

tradition, and language. Possible responses were 0 (not a problem in their community), 1 

(some problems in their community), and 2 (lots of problems in their community) (α = .90). 

Factor analysis of community perceptions data also yielded a job and housing scarcity scale. 
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Using the same three response levels for community strains, participants rated how much 

two items were problems in their community: not enough jobs and not enough good housing 

(α = .78).

Four questions yielded a racial discrimination scale. Participants were asked to rate how 

much they experienced four types of discrimination because they were American Indian: 1) 

problems in stores or restaurants, 2) prejudice from Whites, 3) inability to find work, and 4) 

problems with the police. Possible responses were 0 (not at all), 1 (some), and 2 (a lot) (α =.

76).

Community-level variables—Community variables were derived from 2000 Census 

data. We calculated eight proportions (count of a characteristic divided by the population) 

for each block group: 1) households below the poverty level, 2) population that was 

unemployed, 3) population that was American Indian, 4) population that was unmarried, 5) 

population with at least 12 years of education or a GED, 6) renter-occupied housing, 7) 

households without complete plumbing, and 8) households with liquid propane (LP) gas. 

Each participant observation from the same BG received the same values of BG measures. 

Since prior work has shown community-level measures to be highly correlated in some 

settings (Geronimus & Bound, 1998). we also conducted factor analyses to develop two 

general scales. The first was based on the eight community-level variables described above 

(α = .87). The second empirically derived scale was based on a community concentrated 

disadvantage scale developed in other research (Dembo, Belenko, Childs, Wareham, & 

Schmeidler, 2009). The scale (α = .79) was created from four items from census data: 1) the 

proportion of the census BG population below the poverty line, 2) the proportion of the 

census BG population identifying their race as American Indian, 3) the proportion of the 

census block group population age 16 or older who were unemployed, and 4) the proportion 

of census BG female-headed households with children present Both scales were created 

through the factor analyses process described above in the individual-level measures section.

We also hypothesized that some community influences, beyond measured characteristics, 

would likely influence past-year MDE. For example, the data did not capture local mental 

health efforts such as the activities of a trusted local clinician or counselor, which in turn 

may have had an effect on local levels of past-year MDE. An advantage of multilevel 

applications is that such unmeasured effects—both their strength and direction—can be 

estimated statistically.

Analysis

To test our hypotheses, we used Stata (StataCorp, 2009a) to estimate nested logistic models, 

progressively adding blocks of variables capturing key dimensions of American Indian life. 

Specifically, we began with demographic controls, representing the common variables found 

in most studies of correlates of depression. We then added family mental health variables 

since we hypothesized these would be strongly related to depression as in other populations. 

Since we hypothesized that the common poverty measure did not adequately capture 

American Indian economic life, the next block of variables we included were the alternative 

economic well-being measures (e.g., herding, fishing). Correlations among these three 
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alternative measures were found to be low for both tribes. Finally, we included adherence to 

cultural spirituality and then perceptions of community. For each model, we tested the 

improvement using the likelihood ratio test (Singer & Willett, 2003). In particular, this 

analytic strategy facilitates an assessment of the incremental contribution of each additional 

block of variables beyond one using basic demographic controls. We ran separate but 

identical models for each tribe to facilitate comparison, ceasing to add variables when 

models for both tribes no longer were improved.

To accurately test model nesting, each must contain the same cases. This resulted in a loss of 

about 15% of the sample. To explore the implications of missing data, we ran identical 

models in Stata using multiple imputation via the user-written ice and mim commands 

(Royston, 2007). The pattern of coefficients and significant levels did not change. 

Additionally, AI-SUPERPFP data were weighted and stratified, but the likelihood ratio test 

is inappropriate for such data (Lehtonen, 2004; StataCorp, 2009b). Again, we estimated 

identical logistic models using weights and stratification and also found no substantial 

differences in the pattern of coefficients or significance levels.

Once the individual-level models were estimated, we moved into a multilevel framework. 

Here, we estimated multilevel random intercept logistic regressions in Mplus (Muthén & 

Muthén, 1998-2008) separately for the NP and SW tribes. This allowed us to statistically 

test for differences across communities in past-year MDE, net of individual characteristics. 

We next tested measured community-level variables, individually and then jointly, to 

investigate the relationship of specific community characteristics with individual-level 

MDE. Finally, to assess the impact of the random intercept on the distribution of MDE 

probabilities across different communities, we calculated probabilities of MDE as 

distributed across BGs for NP and SW, holding other sample correlates constant (Curtis, 

Diamond, & McDonald, 1993; Guo & Zhao, 2000).

All multilevel models employed listwise deletion. Again, we checked whether the 

coefficients calculated using listwise deletion might be biased by comparing them to 

coefficients calculated using multiple imputation. We used the ice command in Stata to 

construct five replicate datasets with the missing values imputed and then analyzed in Mplus 

using the Type = Imputation option. The coefficients calculated with listwise deletion were 

found to be in close agreement with those calculated with the missing data imputed.

Results

Table 1 displays both the differences and similarities across the two tribes. In particular, we 

note that the SW sample had a significantly lower percentage of women than NP, due 

primarily to the higher levels of out-migration of men for employment. No significant 

differences were found in the prevalence of the AI-SUPERPFP operationalization of DSM-

IV past 12-month MDE. In Table 2, we show descriptive information about the BGs 

associated with the sample. In the SW, 249 block groups represent the 1445 participants, 

with an average of 12 participants per BG. In contrast, the NP had fewer BGs (N = 84), but 

with a higher average number of participants per each (90). Included in Table 2 are selected 
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BG measures derived from the 2000 Census data demonstrating substantial variation across 

these remote rural areas.

The results of the individual-level logistic regression analyses are provided in Tables 3 (NP) 

and 4 (SW). In Model 1, demographic variables did little to explain the variation in past-year 

MDE for either tribe. In both tribes, family history of emotional problems was significantly 

and positively related to the likelihood of MDE diagnosis (Model 2). We tested the 

alternative measures of economic well-being in Model 3. In the SW, those who endorsed 

“hunting and fishing”—activities actually more typical of the NP—were more likely to have 

an MDE diagnosis. For the NP, those endorsing pastoral activities—again, activities more 

common in the other tribe—were more than four times more likely to be diagnosed with 

MDE. For both the SW and NP, these patterns were sustained across subsequent models. 

The household needs scale was not found to be consistently significant across models. 

Overall, adding the alternative measures for economic well-being significantly improved the 

fit of the data to the model for both tribes. In Model 4, the adherence to cultural spirituality 

measure was included. In the SW, the estimate was marginally negatively significant (p = .

056) but strengthened in the final model with the addition of community perception 

variables. Correspondingly, the variable improved the fit of the model, but only weakly, at p 

= .062. In the NP, however, adherence to cultural spirituality was highly and negatively 

related to an MDE diagnosis, and retained that relationship in the final full model. The 

model fit was also significantly improved (p = .005). Finally, in Model 5, we included scales 

measuring individual perceptions of various dimensions of community life. In the SW, only 

the community strains scale was positively related to MDE diagnosis; however, inclusion of 

community perception variables greatly improved the model fit (p < .001). In the NP, the 

same variable was positively and significantly related to MDE diagnosis, but the 

improvement of model fit was only weak (p = .067).

Turning to multilevel analysis, we first tested random intercepts models, allowing the 

intercept to vary across BGs, controlling for all individual-level variables from Model 5, 

Tables 3 and 4. The random parameter was significant (p = .001) for the NP, and marginally 

significant for SW (p = .088). That is, there was a significant effect of unobserved 

community measures on the probability of a past-year MDE, controlling for individual 

characteristics. We proceeded to include community-level measures to test their impact on 

community variation, but none were found to be significant.

To demonstrate the interaction of individual and community factors in past-year MDE, in 

Table 5, we calculated predicted probabilities of MDE diagnosis across BGs for the NP, 

holding other model parameters fixed. For example, the average probability of past-year 

MDE diagnosis was .007, holding sample characteristics at their mean or modal values. 

However, the distribution of the community effect on past-year MDE showed that persons 

who lived in some communities in the sample (e.g., at -2 deviations from the mean of the 

random effect) were more likely to have had a past-year MDE (.042) compared to a similar 

individual living in a community in the other tail of the distribution (i.e., +2 deviations), 

with an estimated probability of .001. In other words, on average, an individual living in the 

NP would have a probability of having had a past-year MDE of .007. However, some 

communities offered considerable protective conditions, lowering that probability to .001. 
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Conversely, others appeared to have conditions fostering episodes, elevating the probability 

to .042. We also included probability estimates based on varying individual-level 

characteristics such as family history of depression and spirituality. For example, a person 

with a history of family violence has a higher probability of past-year depression compared 

to one with no history (.0086 v. .0065). However, if that same person lived in a community 

with protective qualities, that probability is lowered to .0033, less than that of a person with 

no family history of violence.

Discussion

These analyses assessed family, cultural, and community influences on depression among 

American Indians living in reservation communities. In spite of the analytic challenges of 

using a dichotomous diagnostic outcome, we found several intriguing results. For example, 

overall, our results indicated that commonly used demographic controls provided little 

insight into the patterns of depression for these populations. At almost each stage, as we 

included more culturally relevant measures, the fit of the data improved significantly. As 

such, our analyses provided quantitative support for prior ethnographic, historical, and 

clinical investigation into the interrelationships of mental health, family, culture, and 

community in this population.

The analyses also highlighted relationships that at first may seem counter-intuitive. For 

example, in the SW, family history of violence was robustly associated with MDE 

diagnoses. While this supported our hypothesis, SW cultural values emphasize withholding 

expressions of anger. Similarly, those who endorsed hunting and fishing—not typical 

cultural activities for this tribe—were also more likely to be diagnosed with MDE. In the 

SW, then, it appeared that experiences outside of culturally accepted bounds of expectations 

may be an expression of depression. In the NP, family history of alcohol and drug problems 

was significant until the final model, which included perceptions of community substance 

use, itself associated with MDE diagnosis. The evidence supports our earlier hypothesis that 

family history would be strongly associated with MDE, but it was modified by the 

perception of alcohol and drug use in others. Finally, adherence to spirituality proved to be 

strongly protective in the NP, while no such relationship was supported in the SW. Our 

findings suggest cautious and careful advance in quantitative measurement of spirituality.

The multilevel analyses indicated that the probability of an MDE diagnosis was significantly 

related to community (as operationalized by BGs) for the NP; the random parameter was 

only marginally significant for the SW. This finding is congruent with the literature 

addressing depression in a multilevel framework that the variability of MDE across 

communities is consistently, albeit modestly, related to factors beyond individual 

characteristics. Our analysis also demonstrated that community-level socioeconomic 

characteristics, as measured by Census, were inadequate to explain that variation. 

Conceptually, this is not surprising. For example, although education levels varied 

considerably across BGs, employment opportunities commonly associated with education 

may not have existed. As such, a given community’s level of education, on average, may not 

have translated into greater opportunities, increased community mental health resources, or 

other factors associated with lower MDE levels. Additionally, this work demonstrates the 
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importance of carefully assessing construct measurement such as poverty or household 

income as applied to communities of color. In this case, the economic context included 

several dimensions captured by alternative measures to those typically used.

While the present analysis offers provoking challenges to clinical assessments and 

epidemiology, it is not without limitations. First, analysis was restricted to two American 

Indian tribes; we cannot generalize our findings beyond these two groups. Additionally, the 

data are now over a decade old. Although one must be cautious about the interpretation of 

the findings because of this, likely the underlying relationships found in these analyses 

remain. The measure of MDE was influenced by the research methods used and cultural 

factors; however, in an investigation of MDE correlates, the actual prevalence rates are less 

important than their relative variation across communities. Similarly, other measures, such 

as traditional economic activities or adherence to cultural spirituality likely fall short of 

capturing all aspects of American Indian reservation life. These measures, however, are 

sentinels for future work in this area—they provide contributions to the ongoing exchange 

about culture in mental health research. Additionally, the lack of measures with ratio metrics 

may have constrained analyses; yet, given the clinical importance of DSM-defined 

disorders, that relationships were found is of considerable importance. Finally, the 

multilevel component also had shortcomings, including temporal ordering and proscriptive 

definitions of community. As in other research efforts using cross-sectional data, we cannot 

assume causality for the relationships noted.

Many researchers and clinicians have noted the challenges of diagnosing depression among 

American Indians. Indeed, careful clinically-informed ethnography has asserted that 

depression among American Indians is particularly difficult to measure because of the 

cultural meaning of the condition (Gone, 2007; Manson, 2003; Sue & Chu, 2003). Our 

findings provide empirical evidence that depression is related to family, cultural, or 

community dynamics—most likely all three. While such domains of influence on depression 

are not unique to American Indians, these findings help to position psychological and 

psychiatric assessment and treatment for practitioners. For example, family factors may be 

the target of interventions that address interpersonal relationships and family dynamics 

(Brakemeier & Frase, 2012; Dirmaier et al., 2012). Residing in a highly stressed community 

could suggest that clinical programs need to be more assertive in their engagement and 

follow-up work to ensure that patients receive the full benefit of clinical services despite the 

considerable adversities that they face in their communities (Hails et al., 2012; Thota et al., 

2012). Collaborative Care models may be particularly appropriate given their emerging 

success in other stressed communities (Woltmann et al., 2012). Facilitating engagement in 

traditional healing, which is not uncommon in these communities and is often used in 

combination with biomedical treatments (Novins et al., 2004), would also be an appropriate 

component of care. Finally, these findings suggest that the division between professional 

and community life may be artificial with these populations. Knowing community history 

and participating in community life may most aptly equip clinicians to effectively diagnose 

and treat depression among American Indians. Clinical researchers should consider 

exploring the impacts of such approaches on treatment engagement, retention, and outcomes 

in American Indian communities.
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These analyses contribute substantially to the literature in several ways. First, these are 

among the first to apply multilevel techniques to understanding depression—and specifically 

the diagnosis of MDE—in rural American Indian settings. Second, this work has 

underscored the importance of community condition variability to depression and speaks to 

the challenges inherent in diagnosing and treating depression across cultures. As such, this 

analysis contributes broadly to the continuing conversations about DSM modification. 

Finally, this work informs clinical approaches to health and healing in culturally diverse 

settings. Specifically, clinical approaches that are cognizant of the cultural context informing 

patterns of depression may help to maximize patient benefit of treatment plans.
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Table 1

AI-SUPERPFP sample characteristics, by tribe

Soutwest n = 1,446 Northern Plains n = 1,638

Percent or mean1 99% Confidence interval1 Percent or mean1 99% Confidence interval1

Socio-demographic characteristics (percentages)

 Sex

  Men 43.5* 42.6 - 44.4 49.5† 48.8 - 50.3

  Women 56.5* 55.6 - 57.4 50.5† 49.7 - 51.3

 Age (years)

  15-24 24.5 23.4 - 25.7 24.2 23.2 - 25.2

  25-34 26.4 24.6 - 28.3 29.3 27.6 - 31.1

  35-44 28.0 26.1 - 30.0 27.6 25.9 - 29.5

  ? 45 21.1 19.7 - 22.5 18.9 17.9 - 19.9

 Education

  < 12 years 28.2 25.2 - 31.4 26.4 23.7 - 29.3

  High school graduate or GED 42.1 38.8 - 45.6 47.4 44.1 - 50.8

  Post high school 29.7 26.6 - 32.9 26.2 23.4 - 29.3

 Poverty Status

  Poor 46.2* 42.6 - 49.7 61.5† 58.0 - 64.9

 Employment Status

  Student 10.6 8.8 - 12.8 11.7 10.0 - 13.7

  Employed 60.5 57.2 - 63.7 56.3 53.0 - 59.5

  Unemployed 28.9 25.9 - 32.1 32.0 29.0 - 35.3

 Marital status

  Never married 29.9 27.1 - 32.8 32.8 29.9 - 35.8

  Married or living as married 60.2* 56.9 - 63.4 51.3† 48.0 - 54.7

  Separated, divorced, widowed 10.0* 8.2 - 12.1 15.9† 13.6 - 18.4

Outcome (percentage)

 Past 12-month DSM-IV Major Depressive 
Episode

6.5 5.0 - 8.5 4.3 3.1 - 5.9

Individual-level risk or protective factors

 Family History (percentages)

  Someone had a problem with violence 25.3 22.4 - 28.5 28.9 25.9 - 32.1

  Someone had a problem with drugs or alcohol 43.5 40.1 - 47.0 47.0 43.6 - 50.4

  Someone attempted suicide or suffered from 
depression

27.6 24.5 - 30.9 29.6 26.7 - 32.8

 Traditional Ways of Living (percentages)

  Contributing to household by hunting or 
fishing

11.3* 9.3 - 13.7 24.7† 22.0 - 27.6

  Contributing to household by planting or 
farming

22.6 19.8 - 25.6 19.2 16.7 - 22.0

  Contributing to household by raising sheep or 
cattle

25.5* 22.6 - 28.6 6.1† 4.7 - 8.0
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Soutwest n = 1,446 Northern Plains n = 1,638

Percent or mean1 99% Confidence interval1 Percent or mean1 99% Confidence interval1

  Basic household needs scale 4 3.25* 3.20 - 3.30 3.49† 3.45 - 3.53

 Spirituality

  Adherence to cultural spirituality scale 0.78 0.76 - 0.80 0.79 0.77 - 0.80

 Perceptions of Community Characteristics 
(means)

  Community strains scale 3 (see text for 
description)

0.90* 0.86 - 0.95 1.19† 1.15 - 1.23

  Job and housing scarcity scale3 (see text for 
description)

1.36* 1.31 - 1.40 1.59† 1.55 - 1.63

  Racial discrimination scale2 (see text for 
description)

0.24* 0.22 - 0.27 0.39† 0.36 - 0.43

Source: AI-SUPERPFP (1996-1999)

*
significantly different from the Northern Plains (p > .01)

†
significantly different from the Southwest (p > .01)

1
calculated using sample and nonresponse weights and stratification

2
0 = not at all 1 = some 2 = a lot

3
0 = not a problem 1 = some problems 2 = a lot of problems

4
0 = never 1 = almost never 2 = sometimes 3 = often 4 = almost always
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