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Abstract

Spirituality is central to many Native Americans (NAs) and has been associated with recovery
from substance use disorders (SUDs). However, no published questionnaire uniquely taps tribal-
specific spiritual beliefs and practices. This hinders efforts to integrate traditional NA spirituality
into SUD treatment and track spiritual outcomes. As part of a randomized controlled trial
examining SUD treatment for NAs, we adapted the Daily Spiritual Experience Scale (DSES) in
collaboration with members of a Southwest tribe to create the Native American Spirituality Scale
(NASS) and measured changes in the NASS over the course of treatment. The 83 participants
(70% male) were from a single Southwest tribe and seeking SUD treatment. They completed the
NASS at baseline, four-, eight-, and 12-months. Exploratory factor analysis of the NASS was
conducted and its temporal invariance, construct validity, and longitudinal changes in the factor
and item scores were examined. The NASS yielded a two-factor structure that was largely
invariant across time. Factor 1 reflected behavioral practices, while Factor 2 reflected more global
beliefs. Both factors significantly increased across 12 months, albeit at different assessment points.
At baseline, Factor 1 was negatively related to substance use and positively associated with
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measures of tribal identification while Factor 2 was unrelated to these measures. Given the
importance of tribal spirituality to many NAs, the development of this psychometrically sound
measure is a key precursor and complement to the incorporation of tribal spirituality into
treatment, as well as research on mechanisms of change for SUD treatment among NAs and
assessment of NA spirituality in relation to other aspects of health.

Keywords

Native Americans; substance use disorder treatment; alcohol; Native American Spirituality Scale;
Daily Spiritual Experience Scale

Many commonly utilized assessment instruments have not been validated with Native
Americans (NAs), and often do not capture the experience of tribal communities or measure
outcomes that would interest them, such as spirituality. In fact, assessment of spirituality is
frequently absent, both in the few studies addressing substance use disorder (SUD) treatment
in NAs and in SUD research in general. This is unfortunate given that the vast majority of
individuals in the U.S. believe in God or another higher power (96%; Gallup & Lindsay,
1999) and that spirituality is often considered highly important for maintaining sobriety
among individuals recovering from SUDs (Pardini, Plante, Sherman, & Stump, 2000).
Similarly, researchers have found that spirituality is salient to NA people and intricately
woven throughout their daily lives (Frame, 2003; Graham, 2002). A common belief across
Native American tribes is that all things are connected. These connections refer to humans
being connected to the land and to all living things (Fletcher & La Flesche, 1968). This
extent of spiritual connectivity is not common among Judeo-Christian religions.

In an epidemiological study of a Northern Plains tribe and a large Southwestern tribe, over
half endorsed Native spirituality as “very important,” 22—-39% reported Christian religion as
“very important,” and similar percentages (22—-35%) reported the Native American Church
as “very important” (Garroutte et al., 2009). In both tribes, of those who rated at least one set
of beliefs as “very important” the norm was to also rate another tradition as “very
important,” indicating overlapping spiritual belief systems. One example demonstrating
intertribal heterogeneity regards those who adhere only to a singular belief system.
Specifically, NAs in the Southwest who rated Christianity as “very important” were less
likely to ascribe to other religions while those in the Northern Plains who held indigenous
beliefs as “very important” were less likely to indicate overlapping beliefs with Christianity
or the Native American Church. Despite heterogeneity among tribes regarding specific
spiritual beliefs and practices, in general spirituality is commonly practiced and highly
regarded across NA tribes (Cross, 2001). This suggests that a general measure of Native
spirituality could be developed and tested across tribes.

Research has demonstrated the importance of measuring spirituality and testing for
associations with health outcomes. Religious involvement, one aspect of spirituality,
consistently serves as a protective factor against developing substance use problems (Miller,
2013). A literature review by Koenig et al. (2001) indicated that endorsing a religious
denomination has protective qualities for mental health and lack of substance use problems
in the general population. Higher levels of faith and spirituality also were associated with
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greater resilience to stress, lower anxiety, and a more optimistic life orientation among
individuals who self-identified as being in recovery from a SUD (Pardini et al., 2000). For
NA populations, spirituality and traditional practices are related to substance use cessation
(Torres-Stone, Whitbeck, Chen, Johnson, & Olson, 2006) as well as greater maintenance of
sobriety among older NAs (Bezdek, Cray, Spicer, & AI-SUPERPFP Team, 2004).

Spirituality has also been examined in those seeking SUD treatment. Over the course of
SUD treatment, researchers have found that spirituality increases from baseline through
treatment completion (Piederman et al., 2007; Robinson et al., 2007; Robinson et al., 2011).
Robinson and colleagues (2011) found significant increases at the six-month follow-up in
eight of 12 spirituality measures administered to a large sample including individuals
seeking SUD treatment, those in a moderation program, and those who had not sought
treatment. Whether or not individuals were in formal treatment, they reported increases in
spirituality such as prayers and daily spiritual experiences.

Researchers have also sought to uncover associations between spirituality and substance use
outcomes. Piederman and colleagues (2008) conducted a longitudinal survey of 74
participants seeking treatment for alcohol use disorders (AUDs). At the one-year follow-up,
they divided their sample into matched groups based on those who had achieved one year of
sobriety and those who had not, and found that increases in spiritual behaviors such as
prayer, meditation, and in existential well-being were associated with abstinence. Finally,
changes in spirituality over the course of SUD treatment have significantly predicted
abstinence and other drinking variables at follow-up. Robinson and colleagues (2011)
conducted several types of regression analyses showing that changes in spirituality at 6
months, particularly an increase in private spiritual practices and forgiveness of self,
predicted more percent days abstinent, fewer days since last drink, a lower percentage of
heavy drinking days, and fewer drinks per drinking day.

Religion and spirituality have been measured by indices such as attendance at church or
denominational affiliation, which do not specify how or why religion and spirituality affect
health (Hill & Pargament, 2008). Measures of spirituality in the U.S. often have a Judeo-
Christian focus even when they are meant to be broad and used across various religious and
spiritual philosophies. Underwood and Teresi (2002) involved people from several religious
viewpoints including Agnostics, Buddhists, Christians, Jews, Muslims, and NAs to develop
a spirituality measure called the Daily Spiritual Experience Survey (DSES). Given that NAs
had been included in the DSES development, this measure was chosen as a starting point to
measure spirituality for the present study.

Historically, psychological assessment measures have been developed by and normed on
predominately non-Hispanic White populations. One concern is whether these measures
have been validated across racial/ethnic minorities to ensure that they are accurate and
appropriate for use with these populations (Bhopal, Vettini, Hunt, Wiebe, Hanna, & Amos,
2014; Guillemin, Bombardier, & Beaton, 1993; van de Vijver & Poortinga, 1997).
Researchers have been advocating for cultural adaptation of measures (Bowden & Fox-
Rushby, 2003; Bhopa et al., 2014; Poortinga, 1989; van de Vijver & Poortinga, 1997) and
ground-up development of new measures to more accurately assess racial/ethnic minority
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groups (Mohatt, Fok, Burket, Henry, & Allen, 2011; Whitbeck, Adams, Hoyt, & Xiaojin,
2004). For example, cultural factors were found to influence the degree to which participants
endorsed symptoms of depression on a structured depression interview in a Northern Plains
and Southwest Native American sample (Beals et al., 2005). Similarly, with spirituality
measures, it is important to ensure that assessment of NA spirituality is accurate, which may
necessitate cultural adaptations or ground-up development of measures and specifying for
which tribes the measures is relevant.

The goal of this paper was to describe the cultural adaptation and psychometric evaluation
of a brief questionnaire, the Native American Spirituality Scale (NASS), among
Southwestern NAs seeking treatment for SUD at a tribal treatment center. We conducted an
exploratory factor analysis to determine the factor structure of the adapted measure, tested
its invariance across time, identified changes in spirituality over time, and tested its
convergent validity by examining its association with other relevant baseline measures.

The sample included 83 Native Americans from a single tribe seeking SUD treatment on a
rural Southwestern reservation. All participants were part of the MICRA Project, a
randomized controlled trial (RCT) of a combination of two evidence-based SUD treatments
compared to treatment as usual (Venner et al., in preparation). Four participants (5%) were
from a pilot test of the intervention, 39 participants (47%) were from the MICRA
intervention group (described in the Procedure section below), and 40 participants (48%)
were from the tribal SUD treatment center and received treatment as usual (TAU).

Community Description

Measures

The tribal community in which this study took place has maintained their cultural and social
institutions despite heavy colonization efforts. This includes spirituality alongside clan/
kinship systems and native language preservation. This cultural preservation may be
reflective of the remote and relatively isolated location of the community. While aspects of
tribe-specific spirituality are unique, other aspects represent commonalities across NA
tribes. The uniqueness of this Southwestern tribe's spirituality is reflected in specific origin
stories, prayers, ceremonial protocol, and organization of religious leaders and clans or
groups (Dozier, 1983).

Native American Spirituality Scale—Our goal was to assess the degree to which
participants believed and practiced tribe-specific spirituality while developing a measure
that might apply to other NA populations as well. After reviewing existing measures of
spirituality, the closest instrument available was the Daily Spiritual Experience Scale
(DSES), which was designed to measure “day to day spiritual experiences for many people”
(p- 23; Underwood & Teresi, 2001). The DSES is a 16-item self-report inventory, based on
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extensive individual and focus group interviews with people from several religious
orientations, that describes the extent to which an individual endorses feeling a connection
with religiosity or spirituality on anordinary, everyday basis. Except for those following the
Buddhist philosophy, respondents from the other traditions felt that the word “God” was
easily understood or “translated” to their own concept of the divine. Sample DSES items
include “I feel God’s love for me, directly” and “I find comfort in my religion or
spirituality.” The DSES has demonstrated excellent internal consistency across several
testing sites (a range .91-.95; Underwood & Teresi, 2002), including a primarily non-
Hispanic White sample with which the instrument was originally tested (Underwood &
Teresi, 2002) and with a sample of African Americans (Loustalot, Wyatt, Boss, May &
McDyess, 2006).

As a starting point to modify the DSES for the present study, the measure was presented to
the Tribal Council and the tribal SUD treatment center staff. Although the development of
the DSES included NAs, both tribal groups felt it was heavily Christian-oriented and did not
reflect the community’s spiritual belief system. Several of the study authors adapted the
measure together with one Tribal Council member who had been suggested by the Tribal
Council as a liaison. The Tribal Council then recommended consultation with other cultural
leaders or cultural educators. A copy of the adapted measure was submitted to the cultural
educators for review. Subsequently, an adapted version of the measure was submitted to the
Tribal Council and was approved for the study. The adaptation process involved iterative
drafting and revision of items; several items from the original DSES were removed but no
newly composed items were discarded.

The final adapted measure consisted of 12 items (see Appendix) that queried current
experiences of tribal-specific spirituality. The response options from the DSES were
retained and included many times a day (5), every day (4), most days (3), some days (2),
oncein awhile (1), and never or almost never (0). The number of items was reduced from 16
to 12. Only three of the items on the Native American Spirituality Scale (NASS) parallel
those on the DSES: DSES item 4 (I find strength in my religion or spirituality) corresponds
to NASS item 6 (I find strength in my faith and spirituality); DSES item 11 (I am spiritually
touched by the beauty of creation) was modified to NASS item 9 (I am spiritually touched
by participating in my faith); and DSES item 12 (I feel thankful for my blessings) was
changed to NASS item 11 (I feel thankful for my understanding of my faith and beliefs).
The other nine NASS items were developed specifically for the NASS. The measure was
given at baseline, 4-, 8-, and 12-months.

Addiction Severity Index (ASI)—The ASI has demonstrated sound psychometric
properties and is included in nearly all clinical trials in the addictions field (McLellan,
Cacciola, Alterman, Rikoon, & Carise, 2006). A culturally adapted version of the ASI for
Northern Plains Native Americans (Carise & McLellan, 1999) was modified for this RCT.
Relevant variables measured at baseline included gender, religious/spiritual preference, first
language, past-month days of cannabis and alcohol use, and percent of life using alcohol or
cannabis regularly.
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Scale of Ethnic Experience—The Scale of Ethnic Experience (SEE; Malcarne, Chavira,
Fernandez, & Liu, 2006) is a 32-item self-report measure that assesses aspects of ethnic
identity utilizing a multidimensional framework. Sample items include “[Participant’s ethnic
group] has been treated well in American society,” “I find it easiest to trust people who are
[participant’s ethnic group],” and “I think of myself as a typical American.” Participants
responded to each item on a five-point Likert-type scale. The SEE provided four subscales:
Ethnic identity (e.g., sense of pride and participation in ethnic group; 12 items), social
affiliation (e.g., most comfortable with members of own ethnic group; 5 items), mainstream
comfort (e.g., sense of being a “typical American,” 6 items), and perceived discrimination
(e.g., perception of treatment of ethnic group by larger society; 9 items).

Brief Symptom Inventory-18—The Brief Symptom Inventory-18 (BSI-18; Derogatis,
2001) is an 18-item self-report measure that addresses current psychological distress across
three domains, including somatization, depression, and anxiety. An overall Global Severity
Index (GSI) provides a total index of psychological distress. Derogatis (2001) found
acceptable levels of internal consistency for the Global Severity Index (Cronbach’s a =.90).

University Institutional Review Board and Tribal Council approvals for the project were
obtained and Tribal Council approved submission of this paper. Participants were recruited
through the tribally-run SUD treatment program. In order to participate in the study,
individuals had to self-identify as a member of the tribe and reside within the reservation
boundaries or neighboring small settlements, be 18 years or older, speak English, be seeking
SUD treatment, meet DSM-1V diagnostic criteria for current substance abuse or dependence
for alcohol, amphetamines, cannabis, cocaine, or inhalants, and be willing and able to
understand and voluntarily participate in the assessment and treatment protocol.

Three preliminary exclusion criteria were assessed at the tribal SUD treatment center before
potential participants were referred to the study, including active psychosis, major cognitive
impairment, or presence of imminent danger to self or others. This was determined through
clinical impressions made by the treatment director, a clinical psychologist. Additional
exclusion criteria included planned absences from the reservation for more than fourteen
consecutive days during the treatment period and not being able to identify at least one
“locator” person for research tracking purposes.

After eligibility screening and consent, which occurred at the research study offices in the
TC building, participants completed a baseline assessment that included the measures
described above. These measures were also administered at 4, 8, and 12 months after the
baseline assessment. Of the 83 participants assessed at baseline, 78 (94%) provided follow-
up data at 4 months, 80 (97%) provided data at 8 months, and 74 (89%) provided data at 12
months. All data were double-entered and verified to ensure accuracy. Participants began
SUD treatment following the baseline assessment, and treatment was generally completed
around the time of the 4-month assessment.
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Interventions

Results

The MICRA intervention consisted of 16 to 20 individual counseling sessions and included
elements of both Motivational Interviewing (MI; Miller & Rollnick, 2013) and the
Community Reinforcement Approach (CRA; Meyers & Smith, 1995). MI emphasizes a
client-centered style of interacting where the provider seeks to draw out the client’s
motivation for change with a particular emphasis on resolving ambivalence about change. In
the present study, MI was used as a front-end induction (1-2 sessions) to engage participants
in treatment as well as a guiding style throughout treatment. CRA seeks to increase sources
of positive reinforcement for non-substance use and engage the client in positive social
activities in order to decrease substance use. In the present study, the CRA portion of
treatment consisted of a menu of procedures that counselors and clients chose from to meet
the client’s needs. MICRA was manual-guided, but specific content was not prescribed
session by session, and a primary goal in the treatment was to re-engage clients in extended
family, clan, community, and (if applicable) societal activities and responsibilities.

The sole SUD treatment program located within the reservation community is outpatient and
served as the TAU comparison for this study. Treatment provided was fairly consistent in its
approach: the intake staff assessed all clients and there was no attempt to match client to
counselor, other than considerations of gender and counselor availability. Treatment started
with individual sessions, and soon thereafter the client joined ongoing therapy groups (~90
minutes) that included unstructured sharing of stories of substance use problem
development, anger management, and parenting. From time to time, elder tribal members
attended the group meeting to present either their personal struggles with substance abuse,
or share tribal perspectives on treating all things, including the self, with respect. Individual
counseling sessions (~60 minutes) consisted of listening and implementing a generally
didactic style. Twelve-step principles were presented, but more in spirit than in substance.
Counselors could refer clients to one of the three cultural educators who were part of the
staff. Cultural educators and counselors would review traditional tribal teachings, showing
the client his or her place within the framework of tribal life. While clients could spend up to
a year at the treatment center, the average length of treatment was two months.

Participant Baseline Characteristics

Seventy percent of the 83 participants were male (n = 58) and their average age was 33.9
years (SD = 10.9). Thirty-seven percent (n = 31) were married or remarried, 42% (n = 35)
had never married, 18% (n = 15) were divorced or separated, and 2% (n = 2) were widowed.
Ninety-nine percent (n = 82) of participants lived on the tribal reservation and 97% (n = 80)
were tribally enrolled. Approximately two-thirds of the sample (n = 54) had learned the
tribal language as their first language. Only 19% (n = 16) of participants indicated that they
predominately spoke English at home. Forty-six percent (n = 38) indicated predominantly
speaking the tribal language at home, and 35% (n = 29) reported speaking a mix of English
and the tribal language. On average, participants had completed 11.5 (SD = 1.0) years of
education.
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Participants were most commonly self-employed making jewelry or other artwork as their
source of income in the past three years (44%; n = 37). Other participants reported working-
full time (17%; n = 14), being students (13%; n = 11), working part-time (14%; n = 12), or
being unemployed (10%; n = 8). On average, participants reported consuming alcohol on
5.64 days (SD = 4.72) and using cannabis on 6.67 days (SD = 8.32) of the past 30 days at
baseline. Eighty-nine percent (n = 74) of individuals reported past-month alcohol use, 75%
(n = 62) past-month cannabis use, 12% (n = 10) past-month cocaine use, and 1% (n = 1)
past-month hallucinogen use.

A majority of the sample (65.1%; n = 54) indicated tribal-specific spirituality as their only
religious/spiritual preference. An additional 12% (n = 10) listed tribal-specific religion as
one of two religious/spiritual preferences, with the majority of those individuals listing both
tribal-specific religion and a Christian denomination. Eighty-six percent (n = 71) reported a
belief in “God,” “Higher Power,” or “Creator.” Sixty-one percent (n = 51) indicated that
they would like help learning more about a particular religion/spirituality, with 86% (n = 44)
of these individuals specifying that they would like help learning more about tribal
spirituality. Eighty-four percent (n = 70) of participants reported that they regularly
participated in tribal-specific religious and ceremonial activities.

Factor Structure

We tested a one-dimensional factor structure for the NASS using confirmatory factor
analysis with all items freely loading onto a single latent factor. This model yielded poor
overall fit, x?(df = 54, N = 83) = 158.1, p < .001, root mean square error of approximation
(RMSEA) = 0.152, comparative fit index (CFI) = 0.749, Tucker Lewis index (TLI) = 0.693,
and standardized root mean residual (SRMR) = 0.101, suggesting that unlike the DSES, the
NASS was poorly represented by a unidimensional factor structure.

The factor structure was therefore examined within the framework of exploratory factor
analysis. The number of factors to extract was determined using parallel analysis, which has
been shown to identify the number of factors more accurately than the Kaiser criterion of
retaining factors with eigenvalues greater than 1.0, the latter of which tends to overestimate
the number of factors (Costello & Osbhorne, 2005). Comparing the eigenvalues of simulated
datasets with known factor structures to the eigenvalues of the observed correlation matrix,
the parallel analysis indicated that a two-factor solution provided the optimal fit (see Figure
1).

An exploratory factor analysis with oblimin rotation and ordinary least squares minimal
residual solution was specified with two factors and included the twelve NASS items
measured at baseline. Fit indices suggested improved fit for the two-factor solution
compared to the one-factor solution based on RMSEA and TLI values; however, the chi-
square estimate was still significant which indicates that the correlation matrix implied by
the factor analysis was significantly different than the correlation matrix of the observed
data, which is commonly observed in latent variable modeling (Brown, 2006). Standardized
factor loadings and model fit indices are presented in Table 1, with factor loading cutoffs of
0.32 (Tabachnick & Fidell, 2001) used to indicate that an item loaded onto a corresponding
factor (i.e., indicating an item shared at least 10% of its variance with a corresponding
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factor). Factor loadings above the 0.32 cutoff are indicated in bold in Table 1. There were no
items that cross-loaded onto multiple factors above the 0.32 level, and all items loaded onto
a factor. Factor 1 was composed of eight items that tended to represent spiritual behaviors
(e.g., Item 4, | wake up early and pray to Creator/ancestors), and Factor 2 was composed of
four items that tended to represent spiritual beliefs (e.g., Item 3, All things are related to one
another). Cronbach’s alpha estimates for the summed factor scores were adequate for Factor
1, a = 0.86, and Factor 2, a = 0.79.

Measurement Invariance

Measurement invariance was assessed to determine whether the manner in which the
underlying constructs assessed by the NASS factors were measured consistently across time
(longitudinal measurement invariance). Longitudinal invariance was assessed by testing
whether constraining factor loadings to equality across time points (weak invariance model)
caused significantly worse model fit than allowing factor loadings to be different across
different time points (configural invariance model). Invariance was further tested by
constraining item intercepts to equality across time points (strong invariance model) and
constraining item residual errors to equality across time points (strict invariance model).
Assessing longitudinal measurement invariance for both factors concurrently across the four
time points led to convergence problems due to the large number of latent variable and
indicator covariances required, therefore longitudinal measurement invariance was assessed
independently for each factor. In general, weak and strong invariance are considered
necessary for comparing factors across time. Strict invariance is of less importance, but
often is formally included in invariance testing (Widaman, Ferrer, & Conger, 2010) and is
included here.

Measurement invariance was assessed within a confirmatory factor analytic framework, with
items specified to load onto factors in which they had factor loadings greater than 0.32 (see
Table 1). Measurement invariance results are presented in Table 2, which provides chi-
square and CFI values for each model, sequentially nested chi-square difference tests, and
changes in CFI estimates. Because invariance tests are highly powered to detect even small
amounts of measurement variance, significant p values were examined in conjunction with
changes in overall CFI to determine the degree to which invariance assumptions were
violated.

Weak invariance was obtained across all time points (all p = .053), indicating that factor
loadings were not significantly different across time. Strong invariance was obtained across
time for Factor 1, but p values indicated significant differences in item intercepts across time
for Factor 2. The change in CFI values for the strong invariance model of Factor 2 was
relatively small, ACFI = 0.017, indicating that constraining intercepts to equality across time
yielded only a small amount of change in the relative model fit for Factor 2. In other words,
although statistically significant, the magnitude of non-invariance for Factor 2 was relatively
small. Strict invariance was not obtained for Factor 1 or Factor 2 based on significance tests,
with ACFI = 0.011 and 0.036, respectively.

Focusing on the importance of weak and strong measurement invariance with longitudinal
data (Widaman et al., 2010), these results indicate that NASS items had adequate weak
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invariance (equality of factor loadings) and adequate strong invariance for Factor 1 but a
statistically significant violation of strong invariance across time for Factor 2 with a
relatively small effect size. This suggests that the NASS tended to measure similar
constructs across time with the caveat of significant non-invariance of item intercepts for
Factor 2.

Longitudinal Changes in NASS Scales

Mean and standard deviation statistics for mean factor scores computed based on sums of
items and individual items across the four time points are presented in Table 3. Significance
tests were examined using t-tests to assess changes in scores at 4-, 8-, and 12-month follow-
ups compared to baseline using multiple imputation to reduce bias in the presence of
missing follow-up data (Hallgren & Witkiewitz, 2013). Because 6 factor-level comparisons
and 36 item-level comparisons were tested, alpha values for factor-level comparisons were
retained at 0.05 but were reduced to 0.01 for item-level comparisons to reduce type-I error
rates. Scores for Factor 1 increased significantly from baseline to 4-month follow-up,
suggesting increases in spiritual behaviors/prayer concurrent with SUD treatment. Mean
values for Factor 1 remained steady through 8- and 12-month follow-ups, although Factor 1
scores were no longer significantly different compared to baseline, p=0.06 and p = 0.11,
respectively, likely due to the larger standard errors caused by missing data at these times.
Within Factor 1, item 4 (morning prayer) was higher at the 8-month follow-up compared to
baseline, indicating increases in self-reported morning prayers, and item 6 (strength in faith)
was higher at the 12-month follow-up time point compared to baseline, indicating increasing
frequency of finding strength in tribal spirituality. Scores for Factor 2 were significantly
higher at 8- and 12-month follow-ups compared to baseline, reflecting delayed increases in
spiritual beliefs. Within Factor 2, item 1 (I believe all life is sacred) increased at 4-month
follow-up compared to baseline but was no longer significantly elevated at 8 and 12 months.

We conducted post-hoc regression analyses to determine whether scores in one factor at a
follow-up assessment predicted scores on the other factor at the next follow-up assessment,
controlling for the other factor at the earlier assessment (e.g., Factor 1 scores at 4-month
predicting Factor 2 scores at 8-months, controlling for Factor 2 scores at 4 months, and vice
versa). None of these regression results were significant.

For each mean NASS factor score, time-lagged autocorrelations in factor scores between
consecutive time points were computed to determine the stability of individual differences in
scores over time. Autocorrelations were all significant and positive: the Factor 1
autocorrelation range was 0.66 to 0.73, the Factor 2 autocorrelation range was 0.44 to 0.64,
all p<.001. Individuals who had higher scores on NASS scales relative to the sample mean
at any given time point tended to have higher scores on the same NASS scales at subsequent
time points.

Correlations with Other Constructs

Pearson correlations between mean NASS factor scores and other psychosocial variables at
baseline were assessed in an exploratory framework using bivariate correlations (see Table
4). The NASS mean factor scores were significantly and positively correlated with each
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other, r = 0.53, p < .001. Higher scores on Factor 1 were correlated with lower past-month
alcohol use, lower past-month cannabis use, lower lifetime cannabis use, greater SEE ethnic
identity, greater likelihood of learning the tribal language first, and greater likelihood of
tribal-specific spiritual preference. In contrast, Factor 2 scores were not significantly
associated with any of the psychosocial variables. Both NASS factors were unrelated to
gender, lifetime alcohol use, BSI-18 Global Severity Index, Depression, Anxiety, and
Somatization (3 of 3 subscales), and SEE perceived discrimination, mainstream comfort,
and social affiliation (3 of 4 subscales).

Discussion

The aim of this study was to describe the development and psychometric properties of the
Native American Spirituality Scale (NASS), developed to measure tribally-specific spiritual
beliefs and practices as they changed after formal SUD treatment as part of a larger
randomized controlled trial of SUD treatment for a rural Southwestern tribe. We tested the
factor structure of the measure, its stability over time, and its relationship to other constructs
at baseline. Finally, we examined changes in the NASS from intake for SUD treatment to
one year later. Given the importance of tribally based spirituality for NA people, the
development and psychometric validation of such a measure is a key precursor and
complement to the incorporation of tribal spirituality into treatment. The NASS may also be
useful in other studies of NA health and wellness and should be validated in populations
beyond this initial sample.

We began with the Daily Spiritual Experience Scale (DSES; Underwood, 2006), and at the
behest of Tribal Council members and spiritual advisors, we modified DSES items to better
reflect this tribe’s spiritual practices and beliefs. The adaptation process required close
consultation and discussion with tribal members and cultural educators. The final measure
was deemed to correctly reflect the tribe’s spiritual beliefs and was administered at intake,
4-, 8-, and 12-month follow-ups.

An exploratory factor analysis of the adapted measure yielded a two-factor structure, which
is in contrast to the unidimensional structure of the DSES. The first factor, consisting of
eight items, tended to reflect behavioral spiritual practices, while the second factor,
consisting of four items, tended to reflect more global tribal worldviews and beliefs. Another
psychometric paper evaluating the General Alcoholics Anonymous Tools of Recovery, a
measure of 12-step work, found a similar grouping. Items reflecting spiritually-related steps
(e.g., admitting powerlessness over alcohol, Step 1) loaded onto one factor while items
reflecting behaviorally-oriented steps (e.g., preparing a written inventory, Step 4) loaded
onto a second factor (Greenfield & Tonigan, 2013).

Temporal invariance is a key precursor to evaluating a construct as a treatment mechanism
because it helps to ensure that changes observed over time in key constructs are due to
actual changes in the constructs rather than differences in the way the constructs are
measured. We found that the two NASS factors measured their corresponding constructs
consistently across time points, with the caveat of significant differences in item intercepts
across time for Factor 2, but with a small effect size for this difference. This finding
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provides the foundation for future studies to test Native American spirituality as a
mechanism of action in SUD treatment and other wellness interventions among NAs. As the
nature of spiritually-based mechanisms of change are better understood, these findings could
in turn lead to more research and monetary support for programs that incorporate spirituality
and cultural practices.

In accordance with previous research (Piederman et al., 2007; Piederman et al., 2008;
Robinson et al., 2007; Robinson et al., 2011), we found increases in some aspects of
spirituality over the course of SUD treatment extending to one-year post intake. Between
baseline and the 4-month assessment, there were significant increases in scores on Factor 1
(behavioral/prayer) but not Factor 2 (tribal spiritual beliefs). These mean increases on Factor
1 appeared to be maintained through the 12-month follow-up but were no longer statistically
significant, possibly due to an increase in error related to some missing follow-up data. At
the item level, item 4 (morning prayers) was significantly higher at the 8-month follow-up;
item 6 (find strength in faith and spirituality) was significantly higher at the 12-month
follow-up. Tribal religious practices occur year-round in this specific community;
participation in spiritual practices could be a consistent alternative to substance use.

Interestingly, mean scores on Factor 2 (tribal spiritual beliefs) were significantly higher at
the 8-month and 12-month follow-up versus baseline whereas increases in Factor 1 were
significant only at the 4-month follow-up. In other words, significant increases occurred first
on Factor 1 during treatment, then on Factor 2 after treatment had ended. Conceptually,
increases in behavioral/prayer practices as assessed by Factor 1 could lead to changes in
Factor 2. However, post-hoc analyses indicated that this was not the case. It may be that
Factor 1 items such as prayer, participation in tribal dances, and expressing gratitude are
easier to adopt and therefore increase earlier than Factor 2 items reflecting tribal values and
worldviews. Also, this may indicate that the practices reflected by Factor 1 and the spiritual
beliefs reflected by Factor 2 did not change in a parallel manner, as increases in spiritual
practices were not associated with increases in spiritual beliefs in the present study. Perhaps
this result may be due to individual differences in interest for engaging in spiritual behaviors
such as prayer and attending tribal dances regardless of tendency to endorse deeper spiritual
beliefs of the connectedness and sacredness of all things. Only one of the four items loading
on Factor 2 evidenced significant increases over time: believing all things are sacred was
significantly higher only at 4 months. We did not examine relationships between changes in
spirituality and substance use or SUDs. Future studies are warranted to examine whether
decreases in substance use precede increases in spiritual behavior and beliefs or vice versa
(or whether they change simultaneously).

Our final analyses centered on construct validity by examining the association of the two
NASS factors with other measures at baseline. Surprisingly, we found that only Factor 1 was
significantly associated with other psychosocial variables measured at baseline, while Factor
2 was not significantly associated with any psychosocial variables. For instance, Factor 1
was positively associated with preference for tribal spirituality, ethnic identity, and learning
the tribal language first. In turn, Factor 1 was negatively associated with substance use
variables such as past month alcohol and cannabis use and lifetime cannabis use. These
associations provide evidence of construct validity. The associations between spiritual
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behaviors and learning tribal language first support the importance of tribal language
revitalization programs. However, firm conclusions about causality should not be drawn at
this point. For example, it may be that substance misuse and SUDs interfere with practicing
spiritual behaviors or vice versa. Perhaps spiritual beliefs are not as reliably impacted by
substance misuse and SUDs such that some people maintain their spiritual beliefs while
others do not. Similar to Torres-Stone et al. (2006), NA adults who were more likely to stop
using alcohol participated in traditional activities and spiritual practices, thus highlighting
the possibility of cultural identity serving as a moderator for SUD treatment outcomes.

The present study provides a starting point for assessing NA spirituality; however, several
limitations should be addressed. First, the present study used exploratory factor analysis,
which is data-driven rather than theory-driven. Although the factors obtained from the factor
analysis represented theoretically consistent constructs, further research should test whether
a similar factor structure replicates in other samples from similar populations (e.g., NAs
from other tribes) and samples from different indigenous populations. Second, our method
for testing correlation and regression models utilized mean factor scores computed based on
sums of items, which provide a simple way of computing factor scores that can be easily
implemented in clinical practice. However, there are multiple methods for computing factor
scores (Grice, 2001) which could lead to different results depending on the method used.
When we repeated the correlation and regression analyses with factor scores computed using
the ten Berge regression score method (see Eq. 8 in Grice, 2001), we found a similar pattern
of results as reported above. Third, although the sample size was large compared to many
existing longitudinal studies of NAs engaged in SUD treatment, a larger sample size would
increase the confidence in the factor analysis results and increase power to detect significant
changes in and associations among the constructs that were measured. In particular, only
having 25 women limited our ability to test invariance across gender, and oversampling
women in future SUD treatment research to test measurement invariance across gender is
warranted. Fourth, the present study involved only one tribe so results may not generalize to
other tribes or indigenous populations, although we do believe it may be useful beyond the
current sample. Finally, this is an SUD treatment-seeking population that predominately
preferred their traditional Native religion and elected to participate in research. Results may
not generalize to other NAs with less severe substance use, lower endorsement of Native
spirituality, and those who would not participate in the research, or to general NA
community members. Future research should evaluate the usefulness of this measure in
additional NA populations and its relation to other behavioral and health outcomes.

In light of these limitations, our findings support the validity of the NASS to measure tribal
spirituality for one Southwest tribe, and highlight the importance of cultural adaptation and
measuring spirituality in SUD treatment programs. Once validated by other tribes, the NASS
may be a useful tool for tribal communities to incorporate into wellness and treatment
centers (e.g., tribally-run treatment centers and Indian Health Service clinics). However,
heterogeneity of spiritual beliefs, including Christianity and the Native American Church
(Garroutte, et al., 2009), must be considered to allow autonomous selection of spiritual
beliefs and avoid a one-size-fits-all model. There are many paths to resolving substance use
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problems; spirituality may represent only one path by which NAs experience successful
cessation, reduction in problems, and maintenance of wellness. However, similar to many
religious traditions that proscribe substance use, indigenous beliefs posit that alcohol and
illicit drugs constrain or interfere with spiritual growth and wellness.

Affirming spirituality through its measurement in various health and treatment agencies can
contribute to tribal and indigenous cultural revitalization, efforts that are happening across
many reservations following a legacy of cultural repression and termination. Asking about
spirituality at treatment intake could inform case conceptualization (e.g., the SUD may be
considered a spiritual malady; Duran & Duran, 1995; Venner & Bogenschutz, 2008),
treatment goals and planning, referrals and consultations, and allow for measurement of
changes in spiritual involvement and beliefs over time. In our sample, many participants
wanted to learn more about tribal beliefs, suggesting their value and importance. While it is
important to ask NA clients about spirituality, one should proceed with caution and assure
the client that one is respectful of sacred knowledge and not asking about anything that
should not be shared. For instance, some tribes forbid any transfer of tribe-specific spiritual
knowledge outside of the tribe (Swinomish Tribal Mental Health Project, 2002) while other
tribes feel the knowledge should be shared, indicating controversy around this stance (King,
Trimble, Morse, & Thomas, in press). Finally, while these findings may be most applicable
to individuals from Southwestern tribes, this spirituality measure should be more widely
tested for NA populations throughout the United States and with indigenous people around
the world.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

This study was supported by NIDA grant 5R01DA021672 (PI: Venner) and NIAAA T32AA018108 (Greenfield
and Hagler; PI: McCrady). We would like to sincerely thank the Tribal Council for their support of this project,
Sheri Lesansee for reviewing the measure, and the community members who provided input during the adaptation
process. The third author discloses a possible conflict of interest resulting from her consultation services providing
Ml training.

References

Beals J, Manson SM, Whitesell NR, Mitchell CM, Novins DK, Simpson S, Spicer P. Al-SUPERPFP
Team. Prevalence of major depressive episode in two American Indian reservation populations:
Unexpected findings with a structured interview. American Journal of Psychiatry. 2005; 162:1713—
1722. [PubMed: 16135632]

Bezdek M, Croy C, Spicer P, the AI-SUPERPFP Team. Documenting natural recovery in American
Indian drinking behavior: A coding scheme. Journal of Studies on Alcohol. 2004; 65(4):428-433.
[PubMed: 15376816]

Bhopal R, Vettini A, Hunt S, Wiebe S, Hanna L, Amos A. Review of prevalence data in, and
evaluation of methods for cross cultural adaptation of, UK surveys on tobacco and alcohol in ethnic
minority groups. British Medical Journal. 2014; 328:76-80. [PubMed: 14707032]

Bowden A, Fox-Rushby JA. A systematic and critical review of the process of translation and
adaptation of generic health-related quality of life measures in Africa, Asia, Eastern Europe, the
Middle East, South America. Social Science Medicine. 2003; 57:1289-1306. [PubMed: 12899911]

Psychol Serv. Author manuscript; available in PMC 2016 May 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Greenfield et al.

Page 15

Brown, TA. Confirmatory Factor Analysis for Applied Research. New York: Guilford; 2006.

Carise, D.; McLellan, AT. Increasing Cultural Sensitivity of the Addiction Severity Index (ASI): An
example with Native Americans in North Dakota. Special Report. 1999.

Costello AB, Oshorne JW. Best practices in exploratory factor analysis: Four recommendations for
getting the most from your analysis. Practical Assessment, Research, & Evaluation. 2005; 10(7):1-
9.

Cross T. Spirituality and mental health: A Native American perspective. Focal Point. 2001; 15(2):37-
38.

Derogatis, LR. BSI 18, Brief Symptom Inventory 18: Administration, scoring and procedures manual.
NCS Pearson, Incorporated; 2001.

Dozier, E. The Pueblo Indians of North America. Prospect Heights, I1l: Waveland Press, Inc; 1983.

Duran, E.; Duran, B. Native American Postcolonial Psychology. New York: State University of New
York Press; 1995.

Fletcher, A.; La Flesche, F. The Omaha tribe. Lincoln: University of Nebraska Press; 1968.

Frame, MW. Integrating religion and spirituality into counseling. Pacific Grove, CA: Brooks/Cole;
2003.

Gallup, G., Jr; Lindsay, DM. Surveying the religious landscape: Trends in U.S. beliefs. Harrisburg,
PA: Morehouse; 1999.

Garroutte EM, Beals J, Keane EM, Kaufman C, Spicer P, Henderson J, Manson SM. Religiosity and
spiritual engagement in two American Indian populations. Journal for the Scientific Study of
Religion. 2009; 48(3):480-500.

Graham TLC. Using reasons for living to connect to American Indian healing traditions. Journal of
Sociology & Social Welfare . 2002; 29(1)

Greenfield B, Tonigan JS. The General Alcoholics Anonymous Tools of Recovery: Adoption of 12-
step practices and beliefs. Psychology of Addictive Behaviors. 2013; 27(3):553-561. [PubMed:
22867293]

Grice JW. Computing and evaluating factor scores. Psychological Methods. 2001; 6(4):430-450.
[PubMed: 11778682]

Guillemin F, Bombardier C, Beaton D. Cross-cultural adaptation of health-related quality of life
measures: Literature review and proposed guidelines. Journal of Clinical Epidemiology. 1993;
46:1417-1432. [PubMed: 8263569]

Hallgren KA, Witkiewitz K. Missing data in alcohol clinical trials: A comparison of methods.
Alcoholism: Clinical and Experimental Research. 2013; 37(12):2152-2160.

Hill PC, Pargament KI1. Advances in the conceptualization and measurement of religion and
spirituality: Implications for physical and mental health research. Psychology of Religion and
Spirituality. 2008; S(1):3-17.

King, J.; Trimble, JE.; Morse, GS.; Thomas, LR. North American Indian and Alaska Native spirituality
and psychotherapy. In: Richards, SP.; Bergin, AE., editors. Handbook of Psychotherapy and
Religious Diversity. 2nd Edition.. Washington, DC: American Psychological Association; in press

Koenig, HG.; McCullough, ME.; Larson, DB. Handbook of religion and health. New York: Oxford
University Press; 2001.

LaFromboise TD, Trimble JE, Mohatt GV. Counseling intervention and American Indian tradition: An
integrative approach. The Counseling Psychologist. 1990; 18(4):628-654.

Loustalot FV, Wyatt SB, Boss B, May W, McDyess T. Psychometric examination of the Daily
Spiritual experiences Scale. Journal of Cultural Diversity. 2006; 13(3)

Malcarne VL, Chavira S, Fernandez S, Liu P-J. The Scale of Ethnic Experience: Development and
Psychometric Properties. Journal of Personality Assessment. 2006; 86(2):150-161. [PubMed:
16599789]

McLellan AT, Cacciola JC, Alterman Al, Rikoon SH, Carise D. The Addiction Severity Index at 25:
origins, contributions and transitions. The American Journal on Addictions. 2006; 15(2):113-124.
[PubMed: 16595348]

Meyers, RJ.; Smith, JE. Clinical guide to alcohol treatment: The Community Reinforcement
Approach. New York: Guildford Press; 1995.

Psychol Serv. Author manuscript; available in PMC 2016 May 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Greenfield et al.

Page 16

Miller WR. Addiction and Spirituality. Substance Use & Misuse. 2013; 48:1258-1259. [PubMed:
24041187]

Miller, WR.; Rollnick, S. Motivational Interviewing:Helping People Change. 3rd ed.. New York:
Guilford Press; 2013.

Mohatt NV, Fok CCT, Burket R, Henry D, Allen J. Assessment of awareness of connectedness as a
culturally-based protective factor for Alaska Native youth. Cultural Diversity and Ethnic Minority
Psychology. 2011; 17:444—-455. [PubMed: 21988583]

Pardini DA, Plante TG, Sherman A, Stump JE. Religious faith and spirituality in substance abuse
recovery: Determining the mental health benefits. Journal of Substance Abuse Treatment. 2000;
19(4):347-354. [PubMed: 11166499]

Piederman KM, Schneekloth TD, Pankratz VS, Maloney SD, Altchuler SI. Spirituality in alcoholics
during treatment. The American Journal on Addictions. 2007; 16(3):232-237. [PubMed:
17612829]

Piderman KM, Schneekloth TD, Pankratz VS, Stevens SR, Altchuler SI. Spirituality during alcoholism
treatment and continuous abstinence for one year. The International Journal of Psychiatry in
Medicine. 2008; 38(4):391-406.

Poortinga YH. Equivalence of cross cultural data: An overview of basic issues. International Journal of
Psychology. 1989; 24:737-756. [PubMed: 23339414]

Robinson EAR, Cranford JA, Webb JR, Brower KJ. Six-month changes in spirituality, religiousness,
and heavy drinking in a treatment-seeking sample. Journal of Studies on Alcohol and Drugs. 2007;
68:282-290. [PubMed: 17286347]

Robinson EAR, Krentzman AR, Webb JR, Brower KJ. Six-month changes in spirituality and
religiousness in alcoholics predict drinking outcomes at nine months. Journal of Studies on
Alcohol and Drugs. 2011; 72:660-668. [PubMed: 21683048]

Rodriguez J. Toward an understanding of spirituality in US Latina leadership. Frontiers: A Journal of
Women Studies. 1999:137-146.

Spicer P. Culture and the restoration of self among former American Indian drinkers. Social Science &
Medicine. 2001; 53(2):227-240. [PubMed: 11414389]

Swinomish Tribal Mental Health Project. A Gathering of Wisdoms: Tribal Mental Health: A Cultural
Perspective. 2nd ed.. LaConner, WA: Swinomish Tribal Community; 2002.

Tabachnick, BG.; Fidell, LS. Using Multivariate Statistics. 4th ed.. Boston: Allyn and Bacon; 2001.

Torres-Stone RA, Whitbeck LB, Chen X, Johnson K, Olson DM. Traditional practices, traditional
spirituality, and alcohol cessation among American Indians. Journal of Studies on Alcohol and
Drugs. 2006; 67(2):236-244.

Underwood LG, Teresi JA. The daily spiritual experience scale: Development, theoretical description,
reliability, exploratory factor analysis, and preliminary construct validity using health-related data.
Annals of Behavioral Medicine. 2002; 24(1):22-33. [PubMed: 12008791]

Underwood LG. Ordinary spiritual experience: Qualitative research, interpretive guidelines, and
population distribution for the Daily Spiritual Experience Scale. Archive for the Psychology of
Religion. 2006; 28(1):181-218.

van de Vijver FJR, Poortinga YH. Towards an integrated analysis of bias in cross-cultural assessment.
European Journal of Psychological Assessment. 1997; 13:29-37.

Venner, KL.; Bogenschutz, MP. Cultural and Spiritual Dimensions of Addictions Treatment. In:
Geppert, CMA.; Roberts, LW., editors. Understanding and Resolving Ethical Dilemmas in
Substance Abuse Treatment: A practical handbook for clinicians. Center City, MI: Hazelden;
2008. p. 67-85.

Venner KL, Greenfield BL, Hagler K, Simmons J, Smith JE, Lupee D, Homer E. Pilot results of
evidence-based substance abuse treatment in a reservation dwelling sample at 4- and 8-month
follow-ups. in preparation

Whitbeck LB, Adams GW, Hoyt DR, Xiaojin C. Conceptualizing and measuring historical trauma
among American Indian people. American Journal of Community Psychology. 2004; 33:119-130.
[PubMed: 15212173]

Psychol Serv. Author manuscript; available in PMC 2016 May 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Greenfield et al.

Page 17

Widaman KF, Ferrer E, Conger RD. Factorial invariance with longitudinal structural equation models:
Measuring the same construct across time. Child Development Perspectives. 2010; 4(1):10-18.
[PubMed: 20369028]

Psychol Serv. Author manuscript; available in PMC 2016 May 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Greenfield et al. Page 18

—— Observed Eigenvalues
© - Parallel Analysis

Eigenvalue
1.0 20 3.0 40 5.0

0.0

Position

Figure 1.
Parallel analysis results.
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Exploratory Factor Analysis Results

Factor Loadings

. Life is sacred

. Value all life

. All things related
. Morning prayer

1
2
3
4
5.
6
7
8
9

Evening thanks

. Strength in faith
. Watch dances
. Cultural activities

. Spiritually touched

10. All has spirit
11.Thankful for faith

12. Want to learn more

Fit Indices

XZ

(df)

p-value
RMSEA (90% CI)
TLI

Factor Correlation

Factor 1 Factor 2
-.09 .87
12 .70
17 47
.53 12
.75 -.03
a7 .06
.56 -.23
.69 -.08
.78 .01
.21 .58
.55 .26
.54 12
86.69 (43)
<.001
120 (0.08,0.14)
.820
487

Note. Factor loadings greater than 0.32 are in bold. RMSEA = root mean square error of approximation, TLI = Tucker Lewis Index. Factor
correlations based on regression scores for Factor 1 and Factor 2. NASS items are abbreviated above; see Appendix for expanded items.
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