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Introduction
 After 37 years of the Human Immunodeficiency Virus (HIV) and 
Acquired Immunodeficiency Virus (AIDs) pandemic, an estimated 
35 million people live with HIV globally with more than 1.2 million 
people living with HIV in the United States [1,2]. Despite the recent 
small decrease in the incidence of HIV in the United States from 2014 
to 2015 (12.6 to 12.3 per 100,000 population), HIV remains a threat 
to the health of individuals in the United States [3]. While there is no 
cure for this disease, the existing antiretroviral therapy allows individ-
uals infected with HIV to live longer and healthier lives [4]. HIV is a 
public health issue among American Indians and Alaska Natives (AIs/
ANs). HIV affects AIs/ANs in ways that are not always obvious be-
cause of their small population sizes. While they represent only 1.2% 
of the U.S. population, AIs/ANs ranked fifth in rate of HIV diagnoses 
in 2015 compared with other racial/ethnic groups. Although AIs/ANs 
have a lower rate of HIV than African Americans, Hispanics/Latinos 
and Native Hawaiians/other Pacific Islanders, they experience a high-
er rate than Asians and whites [3,5]. In 2015, 39,513 new HIV cases 
were diagnosed in the United States; 1% (209) were among AIs/ANs. 
Of those, 73% (152) were men and 26% (55) were women. Most of 
the 55 women were infected through heterosexual contacts [3].

 Several factors affect the spread of HIV infection among AIs/ANs 
including lack of awareness of HIV status [3]. Of the 3,600 AIs/ANs 
estimated to be living with HIV in 2013, 18% (630) were not aware of 
their condition. People who do not know they have HIV cannot take 
advantage of HIV care and treatment and may unknowingly pass HIV 
to others. From 2011 to 2015, AIs/ANs had the second highest rates 
of chlamydia and gonorrhea among all racial/ethnic groups in the 
US. Most Sexually Transmitted Infections (STIs), including Herpes 
Simplex 2 (HSV-2), syphilis, gonorrhea and chlamydia, are known to 
increase the risk of HIV infection in HIV-negative persons. STIs also 
lead to increased shedding of HIV from the genitals of HIV-positive 
individuals, increasing the risk of transmitting HIV to others [6].
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Results: Of the 66,700 individuals included in both the sample adult 
cores, 749 individuals (1.1%) were AI/AN only, the sample of the 
study. Of the 711 participants who had valid results, 52.9% reported 
to have ever been tested for HIV. Respondents aged 25-34 years 
(OR=2.460, p<0.001), 35-44 years (OR=2.755, p<0.001) and re-
spondents age 45-54 years (OR=2.341, p<0.001) were significantly 
more likely than participants 55 years and older to report never hav-
ing been tested for HIV. Additionally, respondents who are separat-
ed or divorced were significantly more likely to report never having 
been tested for HIV compared to respondents who are living in union 
(OR=2.128, p<0.05).

Conclusion: Although HIV is a public health problem among AI/AN, 
many people most at risk for HIV do not know their serostatus, mak-
ing any prevention effort impossible. HIV testing is the cornerstone 
for any intervention to prevent HIV transmission. The high proportion 
of the population that had never been tested for HIV underscores the 
needs for more efforts to promote the benefits of HIV testing in this 
community.
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 Alcohol and substance use can impair judgment and lead to behav-
iors that increase the risk of HIV. Injection drug use can directly in-
crease the risk of HIV through sharing contaminated needles, syringes 
and other equipment. The National Survey on Drug Use and Health 
(NSDUH) data for American Indian/Alaska Natives (AI/AN) report-
ed that native adolescents had the highest rates of lifetime tobacco 
product use, marijuana use, nonmedical use of pain relievers and non-
medical use of prescription-type psychotherapeutics compared with 
the national average for adolescents aged 12 to 17 [7].

 HIV is prevalent in poor communities. Poverty, including limited 
access to high-quality housing, directly and indirectly increases the 
risk for HIV infection and affects the health of people living with and 
at risk for HIV infection. Compared with other racial/ethnic groups, 
AIs/ ANs have higher poverty rates, have completed fewer years of 
education, are younger and less likely to be employed and have low-
er rates of health insurance coverage [8]. In the United States, there 
are currently 567 federally recognized AI/AN tribes that consist of 
5.4 million individuals that are AI/AN only or AI/AN in combination 
with one or more races [9,10]. The fact that 73% of the population 
are living in health professional shortage areas resulting in lack of ac-
cess to health care providers in primary care, dental health, or mental 
health [11,12]. The high number of tribes with different cultures and 
values and speaking different languages makes it difficult to organize 
HIV prevention intervention among AIs/ANs.

 Fortunately, there is a branch of the Department of Health and 
Human Services that provides federal health care to AI/AN people 
called the United state and the district (IHS) [13]. IHS is using a com-
prehensive public health approach called the IHS National HIV/AIDS 
Program that coordinates and promotes HIV/AIDS prevention and 
treatment activities specific to Indians [14]. Recently, IHS has looked 
to implement HIV screening of adults and adolescents per national 
recommendations because in 2015 it was found that electronic clini-
cal reminders, standing order/test policies and delegation of screening 
is correlated to HIV screening [13]. Despite the high incidence of HIV 
among AIs/ANs, there is a dearth of information about HIV testing in 
this population. The purpose of this study is to examine the charac-
teristics of people who never tested for HIV. A good understanding of 
these factors is critical to inform the design of a more targeted inter-
vention to increase HIV testing, the starting point for any intervention 
to prevent HIV.

Methods
 The NHIS is an annual cross-sectional household interview survey 
that follows a multistage area probability design that permits repre-
sentative sampling of households and non-institutional group quar-
ters within each state and the district [15]. The NHIS is conducted 
by interviewers employed and trained by the U.S. Census Bureau ac-
cording to the procedures specified by the National Center of Health 
Statistics. These interviewers use a computer assisted personal inter-
viewing mode version of the NHIS questionnaire and directly enter 
the responses of the interviewee into the computer during the inter-
view [15]. Overall, within the NHIS 2015 and NHIS 2016 sample 
adult files data was gathered from 66,700 respondents which included 
749 AI/AN (1.12%) respondents only. While data was collected on 
AI/ANs of mixed, that information was excluded due to the impact 
the other race could have on HIV testing status. Additionally, the im-
pact from these individuals on the sample size was small.

Measures
Dependent variable

 The dependent variable for this study was whether respondents 
had ever tested for HIV. This variable was determined in the 2015 and 
2016 NHIS surveys by the participants’ answer to the question: “Have 
you ever been tested for HIV?” 

Independent variables

 Sociodemographic characteristics including gender, age (<25 
years, 25-34, 35-44, 45-54 and 55 years and older), region of resi-
dence within the United States (Northeast, Midwest, South or West), 
marital status (living in union, separated/divorced/widow) and work 
status during the last 12 months were examined as independent vari-
ables within this study. Unfortunately, due to the utilization of NHIS, 
a secondary data source, the selection of independent variables was 
limited based on variables available. 

Data analysis

 To test the association between the sociodemographic characteris-
tics and whether a person never tested for HIV a Pearson’s chi-square 
test was performed. Also, regression estimates from logistic model 
are expressed as Odds Ratios (OR) and their 95% confidence inter-
val (95% CI) and p-values. Statistical analyses were performed using 
IBM SPSS Statistics 24 (IBM Corp. Released 2015. IBM SPSS Sta-
tistics for Windows, Version 24.0. Armonk, NY: IBM Corp.). 

Results
Participant characteristics 

 Sociodemographic characteristics and history HIV testing among 
AI/AN only subgroup (n=749) are summarized in table 1. Of the 749 
AI/AN individuals who participated in the 2015 and 2016 NHIS, 
50.2% of the population had never been tested for HIV. The mean age 
of participants was 45.31 years (SD: 16.804), ranging from 18 to 85 
years. Of the 749 AI/AN only population sample, 54.7% were female 
and 45.3% were male. The mean age for female AI/AN population 
was 44.19 years (SD: 16.641) and the mean age for male AI/AN pop-
ulation was 46.67 years (SD: 16.925).

Correlates of never having been tested for HIV

 Results of the unadjusted regression analysis between never being 
tested for HIV and selected independent factors among AI/AN are 
shown in table 2. There was no difference between men and women 
with regards to HIV testing history. Respondents aged 25-34 years 
(OR=2.46, CI=1.61-3.75, p<0.001), 35-44 years (OR=2.77, CI=1.76-
4.32, p<0.001) and respondents age 45-54 years (OR=2.34, CI=1.50-
3.65, p<0.001) were significantly more likely than participants 55 
years and older to report never having been tested for HIV. Addi-
tionally, respondents who are separated or divorced were significant-
ly more likely to report never having been tested for HIV compared 
to respondents who are living in union (OR=2.13, CI=1.12-3.64, 
p<0.05).

 The adjusted logistic regression model can be seen in table 3. 
After adjusting for the other independent variables, respondents 
aged 25-34 years (OR=2.43, CI=1.56-3.79, p<0.001), 35-44 years 
(OR=2.85, CI=1.77-4.59, p<0.001) and respondents age 45-54 years 
(OR=2.28, CI=1.43-3.61, p<0.001) were significantly more likely 
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than those aged ≥55 years to report never having been tested for HIV. 
Respondents who were separated were significantly more likely to 

report never having been tested for HIV than those living in union 
(OR=2.37, CI=1.28-4.36, p<0.01).

Characteristics Male
N=339 (45.3%)

Female
N=410 (54.7%)

Total
N=749 Chi-Square P-value

Age 4.75 0.31

≤ 24 32 9.4% 48 11.7% 80

25-34 68 20.1% 94 22.9% 162

35-44 60 17.7% 76 18.5% 136

45-54 60 17.7% 77 18.8% 137

≥ 55 119 35.1% 115 28.0% 234

Marital Status 1.58 0.46

Single 162 47.9% 188 46.1% 350

Separated 23 6.8% 38 9.3% 61

Living in union 153 45.3% 182 44.6% 335

Region 0.29 0.96

Northeast 20 5.9% 26 6.3% 46

Midwest 58 17.1% 68 16.6% 126

South 83 24.5% 95 23.2% 178

West 178 52.5% 221 53.9% 399

Employment 0.14 0.71

Not working 157 4.4% 196 47.8% 353

Working 181 53.6% 214 52.2% 395

Tested for HIV 0.34 0.56

No 172 54.1% 204 51.9% 376

Yes 146 45.9% 189 48.1% 335

Table 1: Socio-demographic characteristics of the study sample.
*p<0.05 **p<0.01 ***P<0.001

Characteristics Never tested for HIV
N=376 (52.9%)

Ever tested for HIV
N=335 (47.1%)

Unadjusted 
Odds Ratio 95% CI P-value

Sex
Male 172 45.7% 146 43.6% 0.92 0.68-1.23 0.56

Female 204 54.3% 189 56.4% 1.00

Age

≤ 24 47 12.5% 30 9.0% 1.26 0.74-2.15 0.40

25-34 69 18.4% 86 25.7% 2.46 1.61-3.75 0.001***

35-44 53 14.1% 74 22.1% 2.76 1.76-4.32 0.001***

45-54 59 15.7% 70 20.9% 2.34 1.50-3.65 0.001***

≥ 55 148 39.4% 75 22.4% 1.00

Marital Status

Single 180 47.9% 148 44.3% 0.95 0.70-1.29 0.73

Separated 20 5.3% 35 10.5% 2.13 1.12-3.64 0.02*

Living in union 174 46.5% 151 45.3% 1.00

Region

Northeast 23 6.1% 21 6.3% 1.00 0.53-1.87 1.00

Midwest 59 15.7% 63 18.8% 1.17 0.78-1.76 0.46

South 695 25.0% 69 20.6% 0.79 0.55-1.15 0.22

West 199 52.9% 182 54.3% 1.00

Employment
Not working 187 49.9% 144 43.0% 0.76 0.56-1.02 0.07

Working 188 50.1% 191 57.0% 1.00

Table 2: Unadjusted odds ratio of having never been tested for HIV among American Indians/Alaska Natives in 2015 and 2016.

*p<0.05 **p<0.01 ***p<0.001
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Discussion
 This study was undertaken to describe the characteristics of AI/AN 
adults who participated in the 2015 and 2016 NHIS. Testing for HIV 
is essential for improving the health of people living with HIV and 
helping to prevent new infections. The results of our study showed 
that 52.9% of adults who participated in the 2015 and 2016 surveys 
had never been tested for HIV. This proportion is significantly lower 
than the national average of 59% reported among adults in the United 
States [16]. Considering recent reports about the increase in the inci-
dence of HIV among AI/AN, more efforts are needed to increase the 
number of people who seek HIV test to know their HIV serostatus [3].

 Our study also showed that respondents aged 25-34, 35-44 years 
and 45-54 years were significantly more likely than those aged ≥55 
years to report not having been tested for HIV. This finding is wor-
risome considering the fact that a high percentage of new HIV diag-
noses in this population are among individuals aged 25-34 years in 
2008-2011 [17]. Furthermore, our results showed no statistical dif-
ference in HIV testing among individuals ≤ 24 years old compared 
to those aged ≥ 55 years and older. Adolescents and young adults are 
generally at higher risk for HIV due to many developmental, psycho-
logical, social and structural transitions that occur in this age group 
[18]. Alcohol and substance abuse further compound the problem.

 The third significant finding of our study is that individuals who 
were divorced or separated were significantly more likely to have 
not been tested for HIV compared to those living in union. This is a 
major concern considering that individuals who are divorced or sep-
arated are 4 times more likely to die from HIV/AIDS in the general 
population [19]. Moreover, individuals who are single/never married 
are 13 times more likely to die from HIV/AIDS than married indi-
viduals [19]. Single/never married individuals tend to have a wider 
sexual network which increases their risk of contracting HIV [20]. 
Yet, our results showed a lack of significant difference in HIV testing 
between single/never married individuals and those living in union. 

Policy makers and public health officials should focus their preven-
tive efforts on groups that are at high risk for HIV to yield a high 
return on investment. 

 The use of a representative sample of AI/AN (1.1%) is a big 
strength of this study. This proportion is similar to the 9% reported 
in 2010 in the United States population [21]. This suggests that NHIS 
respondent distribution by race is similar to the national statistics and; 
therefore, represents the total population. This study fills the infor-
mation gap regarding possible barriers related to HIV testing among 
AI/AN. This study has some limitations. One limitation is that the 
sampling for the NHIS only permits the representative sampling of 
households and noninstitutionalized group quarters which does not 
include long-term care institutionalized, hospitalized, active duty, 
or incarcerated individuals [22]. This may raise an issue because in 
2010, the rate of diagnosed HIV infection among inmates in state and 
federal prison was five times greater than the rate among individuals 
who were not incarcerated [23]. This is an issue because according to 
the United States Sentencing Commission the number of AI offenders 
has increased by 27.2% over the last five years [24]. Leaving a large 
portion of individuals who would be very relevant to this study in-
accessible. Additionally, there is the possibility of self-report biases 
even though NHIS data collection techniques are designed to limit 
reporting biases. Self-reporting bias may arise due to the individu-
al not remembering previous HIV testing or the individual refuses 
to answer due to the stigma and possible discrimination associated 
with HIV testing [25]. Another limitation of this study is the inabil-
ity of the researchers to examine if sexual identity (heterosexuality, 
homosexuality and bisexuality) was a barrier to HIV testing among 
AI/AN. This is an imperative issue that requires further examination 
because nationally within all races, gay and bisexual men account for 
an estimated 70% of new HIV infections in the United States during 
2014 [26]. A previous study found that HIV prevalence among homo-
sexual males was 34% and HIV prevalence among bisexual females 
was 15% [27]. This indicates that in future studies sexual orientation 
should be examined in more depth to assess possible barriers to HIV 
testing that may exist between those at risk groups. Finally, this ex-
amined only a few sociodemographic characters as they relate to HIV 
testing status due to the limited nature of the NHIS surveys, informa-
tion related to health insurance status, education level, self-perceived 
HIV risk, importance of testing and even tribal affiliation as it relates 
to AI/ANs should be gathered in future NHIS surveys.

Conclusion
 Although HIV remains a public health threat among AI/AN, half 
(50.2%) of the population studied had never been tested for HIV, 
making any prevention efforts difficult. The identification of the cor-
relates of never having been tested for HIV among AI/ANs is an im-
portant step to inform the development of more targeted interventions 
to increase the number of people to seek HIV testing. HIV testing is 
the critical starting in the continuum of HIV prevention. The high 
proportion of the population that had never been tested for HIV un-
derscores the needs for more efforts to promote the benefits of HIV 
testing in this community.
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