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Synopsis

Objectives. Risk factors for human immunodeficiency virus (HIV) disease 
progression among American Indians (AIs) have been poorly characterized. We 
assessed the impact of socioeconomic factors and use of traditional healing on 
HIV disease progression in a rural AI community.

Methods. From January 2004 through December 2006, we interviewed 36 
HIV-positive AIs regarding their socioeconomic status, incarceration, and 
use of traditional healing. We also collected chart-abstracted adherence and 
substance-abuse data. Through bivariate analysis, we compared these factors 
with the CD4-cell counts and log HIV-1 viral loads (VLs). Using a simple regres-
sion model, we assessed interactions between the significant associations and 
the outcome. 

Results. Participant characteristics included being male (58.3%), being trans-
gender (13.9%), having ever been incarcerated (63.9%), having a household 
income of $1,000/month (41.7%), being unemployed (61.1%), being diag-
nosed with alcohol abuse (50.0%), and using traditional medicine (27.8%) in the 
last 12 months. Higher VLs were associated with recent incarceration (p0.05), 
household income of $1,000/month (p0.05), and provider-assessed alcohol 
abuse (p0.05). We found an interaction between incarceration and alcohol 
abuse, and alcohol abuse was the factor more strongly associated with higher 
VLs. A lower CD4 count was associated with recent incarceration (p0.05) and 
use of traditional medicine (p0.05). 

Conclusions. Alcohol abuse is an important contributor to HIV disease progres-
sion, and participants with lower CD4 counts were more likely to use traditional 
medicine. HIV care among this rural AI population should focus on addressing 
alcohol abuse and other socioeconomic risk factors and promote collaboration 
between Western medical and Navajo traditional practitioners. 
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The epidemiology of human immunodeficiency virus 
(HIV)/acquired immunodeficiency syndrome (AIDS) 
in the American Indian and Alaska Native (AIAN) com-
munities has been poorly characterized. Early reports 
from 1992 showed a seroprevalence of 1.0/1,000 
among third-trimester patients seen in Indian Health 
Service (IHS) prenatal clinics and a seroprevalence 
of 4.5/1,000 for AIAN males seeking care for sexu-
ally transmitted disease in IHS clinics.1 At the end of 
1993, the Centers for Disease Control and Prevention 
(CDC) reported 818 AIANs with HIV/AIDS.2 Ten years 
later, in 2003, this number had more than doubled 
to 1,788.3 The most recent statistics reported by CDC 
indicate that the rate of HIV/AIDS cases was 10.6 per 
100,000 for the AIAN population, compared with 72.8 
for African American, 28.5 for Hispanic, 9.0 for white, 
and 7.6 for Asian/Pacific Islander racial/ethnic groups. 
The rate of HIV diagnosis among AIAN males (19.5) 
was slightly higher than the rate among white men, 
and the diagnosis rate among AIAN females (7.6) was 
more than twice the rate of white females.4 

The actual number of HIV/AIDS cases in the AIAN 
population is most likely underestimated.5 As a result 
of misclassification error, as many as 70% of AIANs are 
incorrectly assigned other races/ethnicities on medical 
records and in surveillance data.1,2,6,7 Additionally, many 
AIANs live in rural areas where access to health-care 
services, including HIV testing, is extremely limited.8 
The U.S. Commission on Civil Rights reports data 
indicating that only 28% of Native Americans have 
private health insurance, and 55% rely on IHS to 
provide primary and secondary care.9 The patchwork 
of resources and lack of funding experienced by most 
IHS facilities contribute to undercounting, underre-
porting, and lack of detailed surveillance of the HIV/
AIDS epidemic among AIANs.8,10 

In the era of highly active antiretroviral therapy 
(HAART) regimens, HIV is considered a manageable 
chronic disease. To receive maximum benefit, however, 
people living with HIV must receive a diagnosis as early 
in the course of the disease as possible, enter quality 
HIV care, and remain in care indefinitely.11 For many, 
access to necessary health and social services is severely 
restricted by distance to facilities, poverty, unemploy-
ment, and inadequate health-care funding. From 2002 
to 2004, 24% of AIANs were living in poverty. This was 
approximately twice the national average (12%).12 In 
2003, unemployment rates among AIANs (15%) were 
more than twice the national average (6%) and three 
times the rate for the white population (5%).13 Poverty 
and unemployment limit resources, creating multiple 

barriers to access and utilization of treatment services. 
Poor retention in care has been found to be associated 
with less improvement in CD4-cell counts and less 
reduction in HIV viral load (VL) levels.14 Whether in 
or out of care, AIANs experience a shorter survival 
time than all other racial/ethnic groups except Afri-
can Americans. Nine years following diagnosis, 67% of 
AIANs survive, compared with 66% of African Ameri-
cans, 74% of Hispanic people, 75% of white people, 
and 81% of the Asian/Pacific Islander population.4

Little is known about the risk factors for progres-
sion of HIV/AIDS in AIAN patients. One longitudinal 
study (1981–2004) conducted by an IHS urban HIV 
clinic studied the determinants of survival of AIAN 
patients with HIV/AIDS.15 Use of HAART at baseline 
was found to be associated with a reduction in the risk 
of death, and patients with CD4 counts 200 cells/
cubic millimeter (mm3) at baseline (i.e., greater than 
the clinical definition of AIDS) also tended to live lon-
ger than those with CD4 counts 200 cells/mm3. This 
study, however, focused entirely on Western medicine 
surrogate clinical markers and did not include analyses 
of cultural factors unique to AIAN communities, such 
as traditional native healing, or socioeconomic factors 
that are perhaps more prevalent in AIAN communities, 
such as alcohol abuse and lower household incomes.

From 1996 to 2006, in a resource-poor, rural frontier 
location with a high rate of co-occurring disorders, the 
Four Corners American Indian Circle of Services Col-
laborative (4CC) partners created integrated medical/
mental-health/cultural systems to serve the needs of 
AIs with HIV/AIDS on the Navajo Nation.16 The 4CC 
also provided prevention education and increased HIV 
testing to high-risk groups. This article describes the 
results of a study that was conducted through the 4CC, 
whose partners include the Navajo AIDS Network, Inc.; 
the Navajo Area Indian Health Service; the Navajo 
Nation’s Division of Health; the University of New 
Mexico; the University of Washington’s Indigenous 
Wellness Research Institute; and the Na’nizhoozhi 
Center, Inc., an alcohol rehabilitation center for AIs 
and other clients. The cross-sectional study investigated 
the association of sociologic and cultural risk factors for 
HIV disease progression that are likely prevalent in an 
AIAN community. Specifically, we explored the relation-
ship among VL, CD4 count, and potential explanatory 
variables, including physician-reported adherence, use 
of traditional medicine, substance abuse, work status, 
and important demographic variables (e.g., age and 
gender) among HIV-positive AIANs.
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Methods

Setting and recruitment
The Navajo Area IHS (NAIHS) has provided HIV 
care to 240 patients at eight IHS clinics and hospitals 
spread over the Navajo Nation, an area the size of West 
Virginia, since the first case was diagnosed in 1987. In 
2006, the clinics cared for 100 HIV-positive individu-
als. This program is supervised by an IHS HIV clinic 
in Gallup, New Mexico. This clinic provides primary 
care, HIV consultative care, mental health care, and a 
pharmacist-run adherence program. The Navajo AIDS 
Network (NAN), a nongovernmental organization 
based in the heart of the Navajo Nation, provides a 
unique form of case management, utilizing the Navajo 
language and cultural idiom. 

Of the 100 HIV-positive clients known to the NAIHS, 
53 patients were under NAN case management. Of 
those under case management, 69.8% (37/53) were 
enrolled in the study; demographic and socioeconomic 
data were available for 97.3% (36/37) of participants; 
and VL and CD4 data were available for 97.2% (35/36) 
of participants. Ongoing enrollment occurred during 
monthly case-management visits, and patients were 
able to opt out of both case management and study 
enrollment. 

Procedures
The NAN case managers conducted face-to-face inter-
views with participants every six months, from January 
27, 2004, to December 14, 2006. Because enrollment 
was ongoing, participants could have anywhere from 
one to five interviews; therefore, data for this study were 
obtained from the most recent completed interview. As 
most participants had just two or three interviews, the 
limited number of interviews precluded a longitudinal 
analysis. We, therefore, used a cross-sectional approach 
to determine correlates of the dependent variable. We 
used sociodemographic information, living status, and 
self-reported medication adherence to assess associa-
tion with the primary outcomes—HIV ribonucleic acid 
(RNA) VLs and CD4 counts. The HIV-care provider 
chart-abstracted VLs, CD4 counts, and history of sub-
stance abuse at each of the eight NAIHS units. 

Measures 

Clinical outcomes. The primary outcome measures were 
CD4 counts and HIV RNA levels. Participants provided 
blood samples for CD4-count determination and VL 
testing as part of regular care every three months after 
HIV diagnosis. Blood was analyzed at various com-
mercial laboratories contracted by the IHS. A chart 

review was conducted to record the most recent VL 
and CD4-count results closest to the time of the last 
data-collection interview. For 15 participants, the chart 
review date and health survey date were more than 12 
months apart. 

Sociodemographic variables. We collected data on vari-
ables such as gender (male, female, or transgender), 
age (continuous), living arrangements (currently living 
with spouse or partner vs. other arrangements), and 
years of formal education (dichotomized at more than 
a high school education) via questionnaire.

Economic and living situation. We also collected eco-
nomic and living-situation variables via questionnaire. 
Work status was defined as (1) employed—full or part 
time, or occasional; (2) unemployed—includes retired; 
and (3) permanently or temporarily unable to work 
due to mental or physical disability. For analytical pur-
poses, response categories were dichotomized as “cur-
rently employed” or “not employed.” Gross monthly 
household income from all sources was reported and 
dichotomized at the $1,000 per month threshold. 
Participants also reported whether they had ever been 
incarcerated and whether they had been incarcerated 
in the last 12 months. We assessed current housing situ-
ation as living in a current stable housing situation or 
not (transient, temporary housing, or homeless). 

Traditional healing. Traditional healing in this region 
can be divided into three categories: (1) traditional 
Navajo medicine, (2) peyote ceremonies, and (3) other 
non-Navajo traditional medicine systems. We assessed 
use of traditional healing by a single questionnaire 
item: “In the past 12 months, have you used traditional 
healing services?”

Medication adherence. The attending provider (physician 
or pharmacist) assessed antiretroviral (ARV) medica-
tion adherence based on a series of closed- and open-
ended questions at the time of each participant’s visit. 
Questions were based on history (“How many doses did 
you miss in the last two months?”), other individual 
and social barriers to taking their ARV medications, 
and a review of pharmacy records to determine the 
proportion of prescriptions filled to the total pre-
scribed. Based on these data, a health-care provider 
from each site estimated the level of adherence in one 
of four categories: refusal to take medication, poor 
adherence (,80% of doses taken), good adherence 
(80% to 95% of doses taken) and excellent adherence 
(95% of doses taken). For analysis, this measure was 
dichotomized as excellent adherence or not. 
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Alcohol or other substance abuse. The attending physician 
assessed alcohol abuse and abuse of other substances 
in the last 12 months via participant self-report and 
clinical evidence abstracted from each chart review of 
visits in the last 12 months. Evidence included a history 
of emergency-room visits for intoxication, detectable 
blood-alcohol level, a positive urine toxicology screen, 
and self-report of substance abuse. Data were abstracted 
from chart review. 

Statistical methods 
Univariate analysis provides descriptive statistics of 
the population for all covariates and outcomes. As 
VL data were not normally distributed, we conducted 

a log transformation and used the transformed values 
in all further analyses. CD4 counts were coded as a 
dichotomized variable at 200 cells/mm3, per CDC 
case-definition guidelines for descriptive presentation.17 
We conducted bivariate analyses between the logarithm 
of VL and CD4 count as a continuous measure, with 
each of the predictive variables and demographic cova-
riates. For binary independent variables, we conducted 
independent sample t-tests; t-statistics are provided, 
along with the corresponding p-values for these tests. 
We then compared significant predictors for associa-
tions and, if significant, conducted a simple general 
linear model regression to assess interactions between 
the significant associations and the outcome. Corre-
sponding beta coefficient (β) and confidence intervals 
(CIs) are provided, as well as the overall F-statistic. All 
analyses were conducted using two-sided tests and a 
significance level of 0.05. 

Results

The purpose of the study was to determine risk factors 
associated with HIV disease progression, defined as an 
increase in logged detectable VLs and decrease in CD4 
counts. Descriptive statistics for sociodemographic and 
clinical characteristics among 36 HIV-positive Navajos 
are presented in Table 1. Among the study participants, 
13.9% (5/36) of the patients identified themselves as 
transgender, 38.9% (14/36) were employed, 63.9% 
(23/36) had ever been incarcerated, 50.0% (18/36) 
were assessed by providers with alcohol abuse in the 
last 12 months, and 11.1% (4/36) were assessed by 
providers with drug abuse in the last 12 months. All 
four participants diagnosed as abusing drugs also 
abused alcohol. 

Table 2 shows the important differences between 
sociodemographic measures and VL and CD4 counts. 
Specifically, lower mean (M) CD4 counts were associ-
ated with being incarcerated in the last 12 months 
(M5286.4 [standard deviation (SD) 5 152.8]) vs. 
not incarcerated (M5442.8 [SD5205.8], t52.05, 
p0.05) and use of traditional medicine (M5280.2 
[SD5133.3]) vs. no reported use of traditional medi-
cine (M5430.3 [SD5220.9], t52.00, p,0.05). When 
we assessed the relationship between traditional heal-
ing and CD4 count, while stratifying by adherence, we 
found the use of traditional healing (β5 –159.8, CI 
–306.5, –13.2) as opposed to adherence (β5 –306.5, 
CI –3.9, 277.67) remained a significant predictor of 
low VL (F55.32, p,0.01). 

Pertaining to log M VL, higher log VL was associated 
with household incomes ,$1,000/month (M55.90 
[SD53.88]), vs. .$1,000/month (M53.36 [SD52.49], 

Table 1. Sociodemographic and clinical characteristics 
among 36 HIV-positive American Indian Navajos 
interviewed from 2004 to 2006 as part of a study 
assessing risk factors in HIV disease progressiona,b

Characteristic N Percent

Gender 
  Male 21 58.3
  Female 10 27.8
  Transgender 5 13.9
Currently living with a spouse or 

partner
6 16.7

Currently in permanent/stable 
housing

14 38.9

$High school education 18 50.0
Employed 14 38.9
Household income $1,000/

month
15 41.7

Used traditional healing in the 
last 12 months

10 27.8

Ever been incarcerated 23 63.9
Incarcerated in the last  

12 months
9 28.1

Alcohol abuse in last 12 months 18 50.0
Drug abusec in last 12 months 4 11.1
Self-reported almost-perfect 

adherence
27 93.1

Physician-reported excellent 
adherence

19 61.3

CD4 cell count <200 cells/mm3 6 17.1

Median age (lower quartile, 
upper quartile)

40.5 (37.0, 46.0)

Median CD4 count (lower 
quartile, upper quartile) 

376 (244, 484)

Median log VL (lower quartile, 
upper quartile) 2.3 (2.3, 7.3)

aChart-abstracted adherence data were available for 31 participants.
bSelf-reported adherence data were available for 29 participants.
cDrug abusers comprised a subset of alcohol abusers.

HIV 5 human immunodeficiency virus

mm3 5 cubic millimeter

VL 5 viral load



HIV Disease Progression in American Indians    47

Public Health Reports  /  2010 Supplement 4  /  Volume 125

t52.20, p,0.05); being incarcerated in the last 12 
months (M56.69 [SD54.22]) vs. no recent incar-
ceration (M53.87 [SD52.86], t52.17, p,0.05); and 
12-month provider-assessed alcohol abuse (M56.05 
[SD53.94]) vs. no alcohol abuse (M53.49 [SD52.59], 
t52.26, p,0.05). Finally, a provider’s assessment of 
less-than-excellent adherence (M57.02 [SD53.38]) 
vs. excellent adherence (M52.59 [SD51.24], t55.23, 
p,0.01) was associated with higher VL. 

In addition, we found incarceration in the last 
12 months was associated with a history of provider-
assessed alcohol abuse in the last 12 months (77.8% 
vs. 39.1%, Pearson’s Chi-square [1] 5 3.86, p,0.05). 
When log VL was regressed on 12-month incarcera-
tion and alcohol abuse, the incarceration effect fell 
out of the model and alcohol was the significant 

predictor (12-month incarceration: β51.85, CI –0.79, 
4.50; 12-month alcohol abuse: β52.64, CI 0.24, 5.05; 
F55.23; p,0.05).

Discussion

In this study, we interviewed and obtained clinical chart 
data from 36 HIV-positive Navajos receiving HIV care 
through the NAIHS. To identify factors associated with 
HIV disease progression, we looked for associations 
among sociodemographic, economic, and medical 
characteristics with VLs and CD4 counts. We found 
important differences with incarceration in the last 
12 months, household incomes of ,$1,000/month, 
alcohol abuse, and use of traditional medicine. Most 
importantly, when VL was assessed with a history of 

Table 2. Associationa of socioeconomic characteristics with log viral load and CD4 cell count among  
35b HIV-positive American Indian Navajos interviewed from 2004 to 2006 as part of a study assessing  
risk factors in HIV disease progression

Category

Log viral load CD4 cell count

Mean SD t-value Mean SD t-value

Currently living with a spouse/partner 6.52 4.86
1.31

354.5 269.0
0.42

Not living with a spouse/partner 4.46 3.21 394.2 200.2

Currently in permanent/stable housing 3.63 2.61
1.64

432.3 164.5
1.04

Not in permanent/stable housing 5.59 3.92 357.5 233.8

$High school education 4.74 4.13
0.12

436.7 229.6
1.46

,High school education 4.88 2.95 335.2 177.8

Rural 5.17 3.80
0.96

385.2 221.2
0.10

Urban or suburban 3.90 2.81 392.8 187.8

Employed 3.47 2.61
1.89

420.2 158.2
0.75

Unemployed 5.70 3.86 365.5 238.9

Household income $1,000/month 3.36 2.49
2.20c 453.6 179.8

1.66
Household income ,$1,000/month 5.90 3.88 337.8 220.5

Used traditional medicine 4.28 2.76
0.56

280.2 133.3
2.00c

Did not use traditional medicine 5.02 3.85 430.3 220.9

Incarcerated in last 12 months 6.69 4.22
2.17c 286.4 152.8

2.05c

Not incarcerated in last 12 months 3.87 2.86 442.8 205.8

Provider-assessed alcohol abuse in last 12 months 6.05 3.94
2.26c 358.4 225.0

0.84
No alcohol abuse in last 12 months 3.49 2.59 418.1 193.6

Provider-assessed substance abuse in last 12 months 6.36 5.33
0.93

471.8 356.0
0.85

No other substance abuse in last 12 months 4.61 3.33 376.5 189.7

Self-reported excellent adherence 4.49 3.56
0.34

397.5 236.0
0.53

Self-reported less-than-excellent adherence 3.62 1.87 308.0 87.7

Provider-reported excellent adherence 2.59 1.24
5.23d 466.4 151.5

2.23
Provider-reported less-than-excellent adherence 7.02 3.38 305.0 252.8

aTests of association were conducted using Pearson’s Chi-square, with one degree of freedom.
bChart-abstracted adherence data were available for 31 participants. 
cp0.05
dp0.01

HIV 5 human immunodeficiency virus

SD 5 standard deviation
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incarceration in the last 12 months and alcohol abuse, 
alcohol abuse remained the important indicator of 
poor outcomes. 

Incarceration and abuse of alcohol were interre-
lated. Incarceration among the AI population served 
in the 4CC project was often linked to alcohol-related 
offenses, especially driving while intoxicated (DWI) 
charges. A study of AIs in the northwestern U.S. showed 
that AIs were overrepresented among individuals 
arrested for DWI by a factor of 2.5, compared with the 
overall DWI arrest population.18 Our data suggest that 
alcohol abuse underlies the statistical significance in 
VL and CD4 counts, more so than the apparent effect 
of incarceration. 

Another possible factor is lack of access to appropri-
ate HIV medical care and medication while incarcer-
ated. A study conducted in British Columbia, Canada, 
showed that incarceration in the last six months was 
connected to a risk of failure to suppress HIV RNA 
levels in HIV-positive patients on HAART.19 Further-
more, incarceration was associated with increased risk 
of HIV seropositivity for everyone, regardless of race 
and gender. HIV/AIDS prevalence in inmate popula-
tions is estimated to be four times that in the general 
population.20 Less conservative estimates place the 
prevalence among incarcerated populations at five to 
10 times that in general populations.20–22 Consistent 
with the study cited previously, our data showed poor 
CD4 and VL outcomes for AIs who were incarcerated 
in the last 12 months. Treatment interruptions during 
incarceration and post-incarceration living conditions 
may explain these findings. 

Low household incomes may restrict access to health 
insurance and transportation to care. Although the 
IHS provides care regardless of income or private and 
government insurance status, patients seeking care in 
the HIV clinic in Gallup, New Mexico, have to travel 
a mean of 90 miles roundtrip to see an HIV specialist, 
with exceptional cases of 360 miles of roundtrip travel. 
Lower-income patients might find the cost of gasoline 
prohibitively expensive and have poorer access to the 
free health care to which they are entitled.

The most intriguing finding of this study was that 
use of traditional AI medicine was associated with lower 
CD4 counts. This effect was unanticipated and surpris-
ing to the investigators. Traditional Navajo medicine 
has as its goal restoring “hozho,” or balance, for the 
sick person. The sick patient will usually first seek 
the care of a diagnostician who uses various means, 
including crystal-gazing, star-gazing, or hand-trembling 
procedures, to determine the cause of illness. Illness is 
usually attributed to breaking of taboos/rituals (e.g., 
contact with snakes and lightning), contact with ghosts, 

or witchcraft. To restore hozho, the patient is referred 
by the diagnostician to a Navajo medicine person who 
performs the appropriate therapeutic ceremony. These 
ceremonies generally entail prayers, chanting, sand-
painting, and therapeutic herbal medications.

There are several possible explanations for this 
finding between traditional medicine and CD4 counts. 
One possible explanation, perhaps most obvious to 
practitioners in the Western medicine scientific model, 
is a potential drug-drug interaction between traditional 
herbal medications and ARV therapy. Drug-drug inter-
actions between herbal medicines such as St. John’s 
Wort and the protease inhibitors are well described in 
the medical literature.23 The rich pharmacopoeia of 
Navajo traditional medicine has never been studied by 
Western medicine practitioners, and the possibility of 
drug-drug interactions has not yet been investigated. 
However, there have been studies on indigenous medi-
cines used to treat HIV in South Africa that suggest 
avenues for future research.24

Another possibility is that individuals attending 
traditional healing ceremonies have suboptimal drug 
therapy adherence for the duration of the ceremony, 
though small sample sizes precluded a deeper investi-
gation of this relationship. It is customary for Navajo 
patients undergoing traditional healing ceremonies 
to abstain from contact with things foreign, includ-
ing non-Navajo health-care providers and non-Navajo 
medicines and procedures. Ceremonies can last as long 
as five nights and are often followed by other lengthy 
ceremonies to cure a single illness. The importance of 
this effect would be very difficult to quantify.

An alternate explanation for the negative correla-
tion between traditional healing and CD4 counts is 
a historical and cultural one. The Navajo have an 
ancient traditional medicine system that has served 
them well for centuries. Contact with Western medi-
cal practitioners has only taken place for the last 140 
years, and Western medical practitioners and educa-
tors on Navajo lands historically attempted to supplant 
traditional healing, leading to parallel and comparable, 
rather than integrated, systems.25–28 The NAIHS itself 
was not established until the mid-1950s. Many Navajos 
continue to adhere to traditional cultural beliefs and 
practices, and have much greater faith in the care 
provided by a medicine man than care provided by 
Western practitioners. As one Navajo coworker told 
one of the authors, “Doctor, we Navajos only come to 
see you IHS doctors as a last resort.” The two systems 
represent very different world views. Influenced by 
the historic separation of Western medicine from 
traditional treatment, the patients in our study who 
sought traditional treatment may have had lower CD4 
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counts because they sought Western medical care only 
after exhausting all possibilities in Navajo traditional 
treatment. This suggests that Western and traditional 
health-care providers have to work together to support 
HIV/AIDS care for their clients.

Limitations
This study had several limitations. First, there was a time 
lag of slightly more than one year between the final 
patient interview and the last determination of CD4 
count and HIV VL for 15 of the study participants. This 
could have led to bias in favor of improved CD4 counts 
and HIV VLs, due to changes in the demographic 
and socioeconomic study variables. Second, although 
some participants had longitudinal data, most did not; 
therefore, we were unable to account for changes in 
the independent variables over the course of treat-
ment. Third, the physician-/pharmacist-determined 
adherence measure was an indirect estimate. However, 
contrary to studies where physician-reported adherence 
was not correlated with VL,29 we found a significant 
association. In this study, the triangulation technique 
of including open-ended items, closed-ended items, 
and pharmacy records strengthens our physician-
reported adherence measure. Finally, as this study was 
a cross-sectional design, we can only evaluate possible 
associations and, therefore, cannot state any causal 
relationship.

ConclusionS 

This study identifies recent alcohol abuse, incarcera-
tion, and use of traditional medicine as important 
factors affecting VLs and CD4 counts among AIAN 
HIV-positive individuals. It is important to identify 
social determinant of health markers among HIV-
positive AIAN individuals for inclusion in future 
intervention efforts to improve health and well-being 
among this underserved population. It is imperative 
that treatment go beyond medical care to look at 
relevant social, emotional, economic, and cultural 
issues and needs. One answer may lie in enhanced 
cultural and medical case management, which would 
include increased funding for services by culturally 
competent providers. Many AIANs have expressed a 
preference for traditional medicines and ceremonies 
in their treatment regimen; yet, doctors and insurance 
companies continue to be resistant to anything other 
than Western medicine.30,31 Western medical providers 
must be informed about patients’ use of traditional 
Navajo medicine and welcome traditional providers 
onto the treatment team. Mutual respect and closer 
working relationships between traditional and Western 

providers will promote both drug-regimen adherence 
and increased cultural competency on the part of 
Western providers. It is our hope that this study will 
open a dialogue between Native American traditional 
and Western medical practitioners who care for AIANs 
who are infected with HIV.
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