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Abstract
Objectives—American Indians who live in rural reservation communities face substantial
geographic barriers to care that may limit their use of health services and contribute to their well-
documented health disparities. The purpose of this study was to examine the impact of
geographical factors in access to care on the use of services for physical and mental health
problems and to explore American Indians’ use of traditional healing services in relation to use of
biomedical services.

Methods—We analyzed survey data collected from two tribes (Southwest and Northern Plains).
Geographical access to the closest biomedical service was measured using a Geographic
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Information System, including road travel distance, elevation gain and reservation boundary
crossing.

Results—Use of biomedical services was unaffected by geographical access for Northern Plains
tribal members with mental health problems and for Southwest tribal members with physical or
mental health problems. For members of the Northern Plains tribe with physical health problems,
travel distance (p=0.007) and elevation gain (p=0.029) significantly predicted a lower likelihood
of service use. The use of traditional healing was unrelated to biomedical service use for members
of the Northern Plains tribe with physical or mental health problems and for members of the
Southwest tribe with physical health problems. For members of the Southwest tribe with mental
health problems, the use of biomedical services increased the likelihood of using traditional
healing services.

Conclusions—Findings suggest that biomedical services are geographically accessible to most
tribal members and that tribal members are not substituting traditional healing for biomedical
treatments because of poor geographical access.
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American Indians; geographical accessibility; traditional healing

INTRODUCTION
Like other rural populations,1–9 many American Indians face geographic barriers to care
such as long travel distances, difficult terrain, and poor roads.10 A third of American Indians
live in rural or reservation areas,11, 12 and geographical barriers are particularly important to
this population. Moreover, because American Indians are much more likely to report that
obtaining transportation to the doctor’s office is a problem compared to Caucasians,13, 14

geographic barriers may represent an even greater impediment to seeking care. While it has
been well documented that American Indians have lower rates of service utilization than
Caucasians,12 no studies have examined whether geographic barriers contribute to this
health disparity.11

Traditional healing predates biomedical treatments in American Indian cultures and is an
important element of family, community and spiritual life.15 Use of traditional healers is
common for both physical and mental health problems.16–20 There is evidence that
alternative medicine and biomedical treatments are substitutes for one another in the general
population.21 (The economic term “substitute” is defined in the methods section.) However,
it is not clear whether American Indians with poor geographical access to biomedical
services choose to seek care from traditional healers instead of seeking biomedical care, or
whether these treatment-seeking decisions are made independently.

Therefore, we examined the impact of geographical access on the use of biomedical and
traditional services for physical and mental health problems among American Indians, and
explored the relationship between the use of traditional healers and biomedical services. We
hypothesized that American Indians facing greater geographical barriers to biomedical
services (including road travel distance, changes in elevation, having to leave the
reservation, and poor road conditions) are less likely to use biomedical services compared to
those with fewer of these barriers. We also hypothesized that American Indians who are able
to obtain care from biomedical providers are less likely to seek care from traditional healers.

Fortney et al. Page 2

Med Care. Author manuscript; available in PMC 2013 October 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



METHODS
Study Design and Sample

We analyzed cross-sectional data from the American Indian Service Utilization and
Psychiatric Epidemiology Risk and Protective Factors Project (AI-SUPERPFP).18, 22, 23 The
survey was fielded from 1997 to 1999 and collected data from members of two American
Indian tribes regarding their demographics, beliefs, health status, and service utilization. The
two culturally-distinct tribes represent both the diversity and the common experiences of
American Indians. To protect the confidentiality of the participating communities, one in the
Southwest and one in the Northern Plains, we refer to these tribes by general descriptors
rather than by specific tribal names. Both are among the larger tribes in the United States,
experience widespread poverty, and share similar colonial histories. Study participants, age
15 to 54 who lived on or within 20 miles of their reservation, were randomly sampled from
tribal rolls. From the Southwest tribe, 73.7% (n=1446) of eligible subjects agreed to
participate, as did 76.8% (n=1638) of eligible subjects from the Northern Plains tribe. In
contrast to a previous analysis of service utilization by Novins with the full sample (1,446 in
Southwest tribe and 1,638 in the Northern Plains tribe),18 we examined just those with self-
reported physical health and mental health disorders, whom we considered to be in need of
care. The physical health sub-sample included 711 (49.2%) members of the Southwest tribe
and 793 (48.4%) members of the Northern Plains tribe with chronic physical health
disorders in the past year such as diabetes, asthma, tuberculosis, and high cholesterol. The
mental health sub-sample included 248 (17.2%) members of the Southwest tribe and 333
(20.3%) members of the Northern Plains tribe who met DSM-IV diagnostic criteria in the
past year for any substance dependence/abuse disorder, any anxiety disorder, or any mood
disorder according to the Composite International Diagnostic Interview (CIDI).24

Dependent Variables
Members of both tribes had access to free services provided by the IHS or the tribes
themselves on the reservations. Some tribal members also sought care from Veterans
Administration facilities and from other providers located on and off the reservations.
However, at the time AI-SUPERPFP data were collected, the IHS was the predominant
provider of biomedical services for both physical and mental health disorders. Use of
services was measured from self-report separately for IHS, VA, and other biomedical
providers and then combined into a summary indicator of biomedical service use. We did
not distinguish between primary care and specialty care, because the majority of available
services were primary care. Interview questions queried past-year service use, and
differentiated between service use for physical health and mental health problems (labeled
as emotional or alcohol or drug problems). In addition, tribal members had access to a rich
native healing tradition involving consultations with medicine people and participating in
healing ceremonies designed to intervene in the spiritual world. Some traditional healing
activities are quite lengthy and costs can be high (most are not covered by health
insurance).15 Although both tribes have active traditional systems of healing, each is
organized differently. The Northern Plains’ healing network is less formally organized and
practices center on ceremonies that can be adapted to address multiple causes or symptoms
of distress. The Southwest tribe has a more formally organized network of healers who
perform specific diagnostic and healing ceremonies based on the particular source of
distress. Traditional healing was assessed by asking respondents whether they had gone to a
medicine man or traditional healer or had a ceremony for physical health problems or for
mental health problems in the past year. We constructed four dichotomous dependent
variables: 1) any use of biomedical services for physical health problems; 2) any use of
traditional healers for physical health problems; 3) any use of biomedical services for mental
health problems and 4) any use of traditional healers for mental health problems.
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Independent Variables—Socio-demographic variables included tribe, gender, age,
education, poverty status, employment, and marital status. Percent of life spent in the current
community was determined by dividing each respondent’s response to the question “How
long have you personally lived in this community?” by the age of respondent. Health related
quality of life in the past four weeks was measured by the physical health and mental health
component summary scores from the SF36.25 Indian identity was calculated using a 4-item
scale representing connection to Indian values, traditions and practices. Items assessed how
much respondents followed tribal traditions and practices, lived life the tribal way,
importance of maintaining tribal identity, values, and practices, and the importance of family
members maintaining tribal identity, values, and practices (0=none/not at all, 1=a little,
2=some/somewhat, 3=very/strongly). The items had good internal consistency (Chronbach’s
α = 0.72) and responses were averaged to generate a composite score. Higher scores on this
scale indicate a greater identification with Indian culture.26–29

Geographic barriers were measured using a Geographic Information System (GIS). The
latitude and longitude of tribal members’ home addresses were determined using a Global
Positioning System (GPS). For about 5% of the sample, we used PO Box locations as a
proxy. The locations of biomedical providers were geocoded using physical street addresses.
It was not possible to geocode the locations of traditional healers because services are
provided in diverse and changing locations across reservation communities, including the
patients’ homes, depending on need or ceremony. Road travel distance (miles) was
calculated from each tribal member’s residence to the closest biomedical service of any kind
using the ArcView GIS system.30 Both reservations have marked changed in elevation. The
difference in elevation (feet) from the residence to the closest biomedical service location
was also calculated based on the elevations at the latitude and longitudes of the two
locations. This variable was included to capture the difficulty of traversing roads in terms of
steepness and curvature. Qualitative interviews suggested that for those living on the
reservation, crossing the reservation boundary to seek biomedical services outside the
reservation was a psychological spatial barrier. Therefore, for those living on the
reservation, we coded a dummy variable to be 1 if the closest biomedical service location
was off the reservation, and 0 otherwise. In addition to these GIS-based geographic barriers,
we asked how much of a problem bad local road conditions were (0 - not a problem, 1 –
some problems, 2 – lot of problems).

Statistical Analysis
Because the two participating tribes have unique cultures and face different barriers to care,
we analyzed the data separately for each tribe. To test the hypotheses, we used independent
probit models, where utilization of biomedical services and traditional healers are modeled
independently, or a seemingly unrelated bivariate probit model (SUBP), where the
utilization of biomedical and traditional healing services are modeled jointly. The SUBP
model specifically accounts for the possibility that the unmeasured factors (e.g., omitted
variables, measurement error) affecting the utilization of biomedical services also affect the
utilization of traditional healers, which leads to correlated error terms across the two probit
regression equations. The SUBP model assumes this correlation follows a bivariate normal
distribution (with covariance ρ) and calculates whether the error terms are significantly
correlated and the direction of the correlation.31, 32 If the correlation is not statistically
significant, it implies that unmeasured factors influencing utilization of biomedical services
and traditional healers are different. In this case, the most appropriate statistical analysis
involves estimating the parameters of two independent probit regressions. On the other
hand, if the correlation is significantly positive, it implies that unmeasured factors affect the
utilization of biomedical services and traditional healers in the same way. Conversely, if the
correlation is significantly negative, it suggests that the unmeasured factors affect the
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utilization of biomedical services and traditional healers in opposite ways. In either case, a
significant correlation suggests that the decisions to utilize biomedical and traditional
healing services are interdependent and should be modeled jointly using the SUBP model to
maximize statistical efficiency.

To test the substitution hypothesis (that the decision to use biomedical services directly
affects the decision to use traditional healers), a second regression was specified that also
included use of biomedical services as an explanatory variable in the probit equation
predicting utilization of traditional healers. If the parameter estimate for biomedical service
use (specified as a dummy variable) is negative and significant, it indicates that biomedical
services are a substitute for traditional healing services, such that the greater use of
biomedical services leads to lower use of traditional healers.21 Conversely, if the parameter
estimate is positive and significant, it indicates that biomedical services are a complement
for traditional healing services, such that greater use of biomedical services leads to greater
use of traditional healers. When use of biomedical services is included in the SUBP it is
referred to as the bivariate probit with endogenous dummy model31 or the recursive model
for dichotomous choice (model 5).33 Note that we chose to model the effect of biomedical
services on traditional healers rather than vice versa because exogenous independent
variables (e.g., travel barriers) for predicting utilization of biomedical services were
available while exogenous independent variables for predicting utilization of traditional
healers were not.

RESULTS
Descriptive statistics are presented in Table 1 separately for each tribe and for the sub-
samples with chronic physical health problems and mental health disorders. For both the
physical health and mental health samples, there were significant differences between the
tribes with regards to poverty, mental health score, travel distance, elevation difference and
the need to cross over the reservation boundary to get to the closest biomedical service. For
the physical health sample, there were also significant differences between the tribes with
respect to marital status and Indian identify.

Physical Health
Use of any services (biomedical or traditional healing) for physical health problems was
somewhat lower in the Southwest Tribe (56.3%) than in the Northern Plains tribe (63.9%).
While use of biomedical services for physical health problems was much lower in the
Southwest tribe (41.2%) compared to the Northern Plains tribe (60.2%), use of traditional
healing services was much higher in the Southwest tribe (29.4%) compared to the Northern
Plains tribe (11.6%). For the Southwestern tribe, the use of biomedical and traditional
healing services were positively correlated in bivariate analysis (χ2=6.33 p=0.012)
suggesting that the two sectors may be complementary. For the Northern Plains tribe, the
use of biomedical and traditional healing services were positively, but not significantly
correlated (χ2=2.68 p=0.10).

For physical health, the parameter estimates of ρ in the seemingly unrelated bivariate probit
(SUBP) models were not significant for either tribe (Southwest: ρ=0.09, p=0.19, Northern
Plains: ρ=−0.02, p=0.80, results not reported). Therefore, the hypotheses were tested for
physical health using independent probit models (see Table 2). For each tribe, the top panel
of Table 2 presents the traditional healing regression results (with and without biomedical
services included as an independent variable) and the bottom panel presents the biomedical
service regression results.
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Traditional Healing Services—For both tribes, the higher the physical health score
(indicating better physical health quality of life), the less likely the study participant was to
utilize traditional healing services for physical health problems. Likewise, for both tribes,
those with a strong Indian identity were more likely to utilize traditional healers for physical
health problems. Other covariates were not significant predictors. Contrary to our
hypothesis, when the endogenous dummy variable representing utilization of biomedical
services is introduced into the probit equation predicting utilization of traditional healers, it
is non-significant. This indicates that for physical health, receiving biomedical services is
not a substitute for traditional healers.

Biomedical Services—For both tribes, the higher the physical health score, the less
likely the study participant was to utilize biomedical services for physical health problems.
Likewise, for both tribes, those with some post high school education were more likely to
utilize biomedical services. For the Southwest tribe, those living in poverty were less likely
to utilize biomedical services. For the Northern Plains tribe, road travel distance and
elevation change to the closest biomedical service location were significant negative
predictors of utilizing biomedical services while the other travel barriers were not. For the
Southwest tribe, none of the travel barriers were significant predictors.

Mental Health
Use of any services (biomedical or traditional healing) for mental health problems was
relatively low in both tribes (27.8% for the Southwest tribe and 20.0% for the Northern
Plains tribe). Use of biomedical services for mental health problems was similar among
members of the Southwest tribe (13.7%) and the Northern Plains tribe (14.9%). However,
use of traditional healing services was much higher in the Southwest tribe (19.0%) than the
Northern Plains tribe (7.6%). For both tribes, the use of biomedical and traditional healing
services were positively correlated in bivariate analysis (Southwest: χ2=6.85 p=0.009;
Northern Plains: χ2=6.25 p=0.012), suggesting that the two sectors may be complementary.

The parameter estimate of ρ in the SUBP model was significant for the Southwest tribe
(ρ=0.46, p<0.01), indicating that unmeasured factors affect the utilization of biomedical and
traditional healing services for mental health in the same direction. However, the parameter
estimate of ρ in the seemingly SUBP model was not significant for the Northern Plains tribe
(ρ=0.26, p=0.11, results not reported). Therefore, the hypotheses were tested for mental
health using a SUBP model for the Southwest tribe and an independent probit model for the
Northern Plains Tribe (see Table 3).

Traditional Healing Services—For both tribes, the higher the mental health score
(indicating better mental health), the lower the likelihood of utilizing traditional healers.
Likewise, for both tribes, those with a strong Indian identity were more likely to utilize
traditional healers for mental health problems. Contrary to our hypothesis, when the
endogenous dummy variable representing utilization of biomedical services is introduced
into the model, it is not a significant (p=0.07) predictor of utilizing traditional healers for the
Northern Plains tribe. However, for the Southwest tribe, when the endogenous dummy
variable representing utilization of biomedical services is introduced into the model, it is a
significant (p<0.001) positive predictor of utilizing traditional healers. Contrary to our
hypothesis, this finding indicates that, for members of the Southwest tribe, biomedical and
traditional healing services are complements for treating mental health problems. Also, for
members of the Southwest tribe, when the endogenous dummy variable representing
utilization of biomedical services is introduced into the model, ρ changes signs and becomes
non-significant. This reversal of signs is consistent with previous applications of the SUBP
model and bivariate probit with endogenous dummy model,.31, 32 and reflects that the
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unmeasured determinants affecting the decision to utilize both biomedical services and
traditional healing services are captured in the endogenous dummy variable.

Biomedical Services—For the Southwest tribe, none of the independent variables
significantly predicted the use of biomedical services for mental health problems, including
the travel barriers as hypothesized. For the Northern Plains tribe, the higher the mental
health score, the lower the likelihood of utilizing biomedical services. Likewise, those living
a higher proportion of their lives in their community were significantly less likely to use
biomedical services for mental health problems. None of the travel barriers were significant
predictors of using biomedical services for mental health problems as hypothesized. For the
Northern Plains tribe, it was rare that an individual had to cross over the reservation
boundary to get to the closest biomedical service and thus, this independent variable was
dropped from the analysis.

DISCUSSION
Most tribal members with self-reported mental health problems did not seek any treatment,
perhaps due to factors such as stigma or a lack of perceived need. The low rates of help
seeking among American Indians with a mental health disorder suggest a large unmet need
in these communities.

Use of traditional healers for both physical health and mental health problems was higher in
the Southwest tribe compared to the Northern Plains tribe. This result is likely a
consequence of the more formalized nature of traditional healing in the Southwest compared
to the individualized nature of traditional healing in the Northern Plains, which may lead to
a differential ability to measure use of traditional healers across these two reservations.
Consistent with previously reported findings,18, 34 the use of traditional healing services for
both physical and mental health problems was strongly associated with stronger
identification with Indian culture. Likewise, health related quality of life was a significant
predictor of using traditional healers for both physical and mental health problems,
suggesting that need was a driver of utilization.

Although the directions of the effects were consistently in the hypothesized direction, we
found that use of biomedical services was largely unaffected by travel barriers. This finding
is surprising given the rurality of the population, the difficult terrain, poor road conditions,
and lack of personal transportation.13, 14 Only members of the Northern Plains tribe with
physical health problems were found to be adversely affected by travel barriers. Because
elevation differences and travel distances were less in the Northern Plains tribe compared to
the Southwestern tribe, we speculate that the lack of personal transportation and/or more
severe weather conditions in the Northern Plains may have contributed to elevation and
distance being more important barriers to care.

For physical health problems, having a high school education or greater was a significant
predictor of receiving biomedical services as previously reported by Novins and
colleagues.18 This finding suggests that American Indians with greater exposure to
mainstream American culture are more likely to use conventional biomedical services for
their physical health problems. Again, health related quality of life was a significant
predictor of biomedical service use for both physical and mental health problems.

For physical health the decisions to use biomedical and traditional healing services are made
independently with no evidence of substituting one type of service for the other. This is
consistent with findings reported by Gurley et al.15 For mental health the findings depended
on the tribe. For the Northern Plains tribe the decisions to use biomedical and traditional
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healing were made independently, while for the Southwest tribe the use of biomedical
services was positively correlated with using traditional health services. This may be due to
the fact that use of traditional healers for mental health problems was much more common
in the Southwest tribe compared to the Northern Plains tribe. In the Southwest tribe, the use
of biomedical services had a direct positive effect (though not necessarily causal) on the use
of traditional healers, indicating that these service sectors are complements, rather than
substitutes as hypothesized. It is possible that members of the Southwest tribe see
biomedical services and traditional healing as addressing different aspects of the same
problem. For example, biomedical services may be thought to address psychiatric
symptoms, while traditional healers may be thought to address the underlying cause of those
symptoms such as breaching taboos, possession, or soul loss.15, 35

An alternative explanation is that these findings reflect sequential patterns of treatment
seeking wherein those with treatment resistant mental health problems switch from one
sector to the other.15, 35 There are several methodological limitations. First, only two tribes
were included in the sample and generalizations to other tribes are not necessarily possible.
Second, the survey responses are over a decade old. Nevertheless, the AI-SUPERPFP
represents the largest and most comprehensive epidemiological data ever collected about
American Indians. Third, our measures of need for physical and mental health care and use
of services were measured retrospectively and cross sectionally rather than longitudinally.
retrospectively over the past year. Fourth, our analyses did not examine whether
geographical access impacted the intensity or quality of care received, which has been
observed in other rural populations.6 The low utilization rates for either biomedical or
traditional healing services, among those with an identified physical or mental health
disorder, suggests that concerted efforts to improve the quality of biomedical services (and
community perceptions of effectiveness) may be warranted in these two communities.
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