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Abstract

Purpose: Incident HIV remains an important public health issue in the U.S. South, the region
leading the nation in HIV incidence, rural HIV cases, and HIV-related deaths. Late diagnoses drive
incident HIV and understanding factors driving late diagnoses is critical for developing locally
relevant HIV testing and prevention interventions, decreasing HIV transmission, and ending the
HIV epidemic.

Methods: Retrospective cohort study utilizing Tennessee Department of Health (TDH)
surveillance data and U.S. Census Bureau data. Adults =18 years old with a new HIV diagnosis
between January 1, 2015 and December 31, 2019 identified in the TDH eHARS were included.
Individuals were followed from initial HIV diagnosis until death, 90 days of follow-up for
outcome assessment, or administrative censoring 90 days after study enrollment closed.

Findings: We included 3,652 newly HIV-diagnosed individuals; median age was 31 years (IQR:
25, 42), 2909 (79.7%) were male, 2057 (56.3%) were Black, 246 (6.7%) were Hispanic, 408
(11.2%) were residing in majority-rural areas at diagnosis, and 642 (17.6%) individuals received
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a late HIV diagnosis. Residents of majority-rural counties (aRR=1.39, 95% ClI: 1.16-1.67) and
Hispanic individuals (aRR=1.87, 95% ClI: 1.50-2.33) had an increased likelihood of receiving a
late diagnosis after controlling for race/ethnicity, age, and year of HIV diagnosis.

Conclusions: Rural residence and Hispanic ethnicity were associated with an increased risk of
receiving a late HIV diagnosis in Tennessee. Future HIV testing and prevention efforts should be
adapted to the needs of these vulnerable populations.
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Background

Delays in HIV diagnosis and treatment initiation are important public health problems which
present barriers to ending the HIV epidemic. This is especially salient in the Southern
United States (U.S.), including Tennessee, as the region accounts for 52% of new HIV cases,
50% of undiagnosed HIV infections, and 47% of HIV-related deaths despite representing
only 38% of the U.S. population.12 Urban areas account for a majority of HIV diagnoses

in the South; however, this region is unique as it has the highest proportion of rural HIV
diagnoses in the nation (~24%).3 Over 20% of HIV diagnoses in the South are considered
“late”— defined as having a stage-3 HIV (AIDS) diagnosis within 90 days of initial HIV
diagnosis.4 In 2019, Tennessee had the 14t highest incidence of stage-3 HIV diagnoses in
the US and a late diagnosis proportion of ~17%.%6 Identifying distinctive challenges and
needs of Southern communities is essential for developing interventions to address delays in
HIV diagnoses.

Limited studies examine predictors of late HIV diagnoses, particularly in the rural South.
These studies suggest older age, racial/ethnic minority status (particularly Hispanic men
who have sex with men [MSM]), non-metropolitan residence, further distance from HIV
testing sites, and being uninsured are risk factors for late HIV diagnosis.’~ 10 Given the
unique epidemiologic profile of HIV in the South, as well as the clinical and public health
implications of late HIV diagnoses, further investigations examining factors affecting HIV
health outcomes in the region are needed to optimize HIV testing and prevention programs.
This is critical in Tennessee as state officials recently announced significant funding changes
for HIV testing and prevention services, declining nearly $9 million in federal funding

for these services by ending two large Centers for Disease Control and Prevention (CDC)
grants.11

Identifying populations disproportionately affected by late HIV diagnoses despite existing
resources is crucial for guiding resource allocation for these groups during HIV-related
program development, developing locally relevant and contextually appropriate HIV
screening and prevention initiatives, and engaging appropriate community partners. This
study fills key gaps in ethnographic data which will add to our understanding of groups at
risk for late HIV diagnoses in the rural South and contextualize potential implications of
recently announced changes to HIV testing and prevention funding and priority populations
in Tennessee.
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Study Population and Follow-up

Individuals aged =18 years with a new diagnosis of HIV between January 1, 2015, and
December 31, 2019, in the Tennessee Department of Health (TDH) electronic HIV/AIDS
Reporting System (eHARS) were included. Individuals were followed from date of HIV
diagnosis until death, 90 days after enrollment, or until 90 days after all study enrollment
closed (i.e., March 31, 2020), so all individuals had equivalent etiologically relevant risk
periods for the outcome.

Data Collection and Study Definitions

Exposure of interest—Population density and rural-urban determinations, including
proportion of a county considered rural, were obtained from the 2010 U.S. Census Bureau
data for all 95 counties in Tennessee. Majority-rural status was defined as =50% of housing
clusters in areas with <2,500 individuals or sub-urban population density of <1,000 people/
square mile.12 Individual exposure status, either majority-rural status (dichotomous) or
proportion rural (continuous), was assigned by self-reported county of residence at HIV
diagnosis. “Majority” rural definitions and cut offs were used for this study as the Tennessee
Department of Health, local health departments, and government funding agencies have

a vested interest in classifying areal units (counties) as “majority” rural vs. not for the
purposes of public health programing and funding allocation.

Outcome of interest—Data regarding stage 3 HIV diagnoses were collected from
eHARS by “immunologic criteria” (CD4 count <200 or a CD4% <14) and “clinical criteria”
(an AIDS defining illness). Late HIV diagnosis, the dichotomous primary outcome of
interest, was determined as having a stage 3 HIV diagnosis by either immunologic or
clinical criteria <90 days after HIV diagnosis or not.

Covariates and potential confounders—Demographic information, vital status, HIV
acquisition risk factors, and HIV-related laboratory results were obtained from TDH
eHARS. Age in years was defined as age at first recorded positive HIV test. Racial and
ethnic data were self-reported as “Black non-Hispanic”, “White non-Hispanic”, “Hispanic”,
or “Other/Unknown”. Gender identity was self-reported as “cisgender male”, “cisgender
female”, and “transgender person”. HIV acquisition risk factor was self-categorized

as “MSM”, “Persons Who Inject Drugs (PWID)”, “Heterosexual Contact”, and “Other/
Unknown”. Self-reported county of residence at HIV diagnosis was used to determine
Tennessee Public Health Region, geographic divisions comprised of =1 counties and used
for public health planning, funding, and program development. Six regions (Madison,
Shelby, Knox, Davidson, Hamilton, and Sullivan regions) are comprised entirely of

urban areas; the remaining seven regions (West, South Central, Mid Cumberland, Upper
Cumberland, Southeast, East, and Northeast regions) are comprised of rural and urban
areas.13 Vital status and date of death were verified via National Death Index, Social
Security Death Master File, and Tennessee Vital Statistics death records.
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County-level data for insurance status, educational attainment, and poverty were obtained
from the U.S. Census Bureau’s 2016—-2020 American Community Survey (ACS). Insurance
status was defined as the proportion of individuals within a county without health insurance.
Educational attainment was defined as the proportion of individuals =25 years old in a
county who either: (1) had not completed high school, (2) were high school graduates but
had not attended college, or (3) had at least some college education. Poverty was defined

as the proportion with incomes below the federal poverty threshold as defined by the U.S.
Census Bureau.* Individuals were assigned these contextual variable values by their county
of residence at HIV diagnosis.

Statistical Analyses—Differences in late HIV diagnosis outcomes by individual
characteristics were described using XZ (categorical variables) and Kruskal-Wallis
(continuous variables) tests. Multivariable modified Poisson regression models were used
to estimate adjusted risk ratios (aRR) and associated 95% confidence intervals (CI) of

late HIV diagnosis by county-level rurality. We modeled the proportion rural continuously
using restricted cubic splines with 3 knots. Covariates in adjusted models were selected a
prioriusing a conceptual framework (Figure 1) and included age, race/ethnicity, and year
of HIV diagnosis.1®> Additional analyses adjusted for county-level educational attainment,
poverty, and insurance status context; we assessed county-level variables for collinearity
with proportion rural using the Pearson p (rho) coefficient for continuous measures. Two-
way interactions between race/ethnicity and both late HIV diagnosis and majority urban/
majority rural county of residence were assessed. Missing data for HIV acquisition risk
factor (>10%) were imputed ten times using multiple imputation by chained equations; all
other covariates had missingness <1%, and were excluded if missing.16:17 Analyses were
conducted using STATA 17.0 (Stata Corp, College Station, TX).18

Population & Baseline Characteristics

We included 3,652 individuals with newly diagnosed HIV in Tennessee (Table 1); median
age was 31 years (IQR: 25, 42), 79.7% were cisgender male, 56.3% were non-Hispanic
Black, 53.4% were MSM, 88.8% were diagnosed in majority-urban counties, and 17.6%
received a late HIV diagnosis. Late HIV diagnosis occurred for 16.6% and 25.2%

among majority-urban and majority-rural counties, respectively (p<0.001). In majority-rural
counties, 27.2% of newly diagnosed individuals were non-Hispanic Black, 64.2% were
non-Hispanic White, and 6.4% were Hispanic; in majority-urban counties, 60.0% were
non-Hispanic Black, 30.2% were non-Hispanic White, and 6.8% were Hispanic (p<0.01).

Geographic Distribution of Late HIV Diagnoses in Tennessee

Public health regions in Eastern Tennessee had the highest proportion of late HIV diagnoses
occurring in majority-rural areas in the state (Figure 2). Of the six TDH public health
regions comprised exclusively of urban areas, only the Sullivan/Blountville public health
region in Eastern Tennessee had a late HIV incidence of >20% (26.5%). In contrast, five of
seven public health regions comprised of both rural and urban areas had proportions of late
HIV diagnoses >20%.
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Primary Outcome: Risk of Receiving a Late HIV Diagnosis in Tennessee

Individuals residing in majority-rural counties in Tennessee (vs. majority-urban) at HIV
diagnosis were at increased risk of receiving a late HIV diagnosis (crude RR=1.52, 95% ClI:
1.27-1.83; Figure 3, Supplementary Table 1). This increased risk persisted after adjusting
for individual race/ethnicity, age, and year of HIV diagnosis (aRR=1.39, 95% CI: 1.16-
1.67). When additionally adjusting for county-level contextual variables including insurance
status, educational attainment, and poverty the increased risk of receiving a late HIV
diagnosis among individuals residing in rural areas was attenuated and no longer statistically
significant, though the direction of effect remained consistent (aRR=1.14, 95% CI: 0.79-
2.33). Assessing for multicollinearity in the model, we found that poverty (p=0.37) and
uninsured status (p=0.46) were moderately correlated with rurality, and that educational
attainment was highly correlated (p=0.92).

The adjusted risk of receiving a late HIV diagnosis was highest among Hispanic individuals
residing in rural counties (vs. non-Hispanic Black individuals; aRR=1.90, 95% ClI: 1.54—
2.36). We found no statistically significant interaction between race/ethnicity and late HIV
diagnoses (p=0.718) or majority urban/majority rural county of residence at the time of
initial HIV diagnosis (p=0.182).

When modeling the proportion rural of each county, the risk of receiving a late HIVV
diagnosis increased with increasing rurality (Figure 4, Supplementary Table 2). Analyses
adjusted for age, race/ethnicity, year of HIV diagnosis and county-level insurance status,
educational attainment, and poverty and demonstrated a clear increase in the risk of late
HIV diagnosis as the proportion rural of a county increased; from a risk of ~11% among
individuals residing in very low rurality counties (proportion rural = 2.5%) to >20% in
moderately rural counties (proportion rural = 40%). This is demonstrated by steadily
increasing risk ratios, comparing those in areas which were 20% (aRR=1.51; 95% ClI:
1.12-2.04), 40% (aRR=1.94; 95% ClI: 1.27-2.95), 60% (aRR=2.21; 95% ClI: 1.36-3.61),
and 80% (aRR=2.50; 95% CI: 2.38-4.51) rural to areas which were only 2.5% rural (Figure
4, Supplementary Table 2).

Discussion

Among individuals newly diagnosed with HIV in Tennessee between January 1, 2015,

and December 31, 2019, the risk of receiving a late HIV diagnosis was higher for
individuals residing in majority-rural (vs. majority-urban) counties even after controlling
for individual-level age, race/ethnicity, and year of HIV diagnosis, though not significantly
after adjusting for county-level contextual factors including poverty, educational attainment,
or uninsured status. We found that these county-level factors are strongly collinear with
county rurality, making it plausible that they are actually mediators of the rurality-late
diagnosis relationship, in which case, the adjusted estimate reflects the remaining “direct
effect” of county rurality on late diagnosis nof mediated through county-level factors. This
would explain the attenuated effect size and loss of significance when adjusting for these
contextual variables. We also found that the risk of receiving a late HIV diagnosis increased
with increasing rurality. Late HIV diagnoses were not homogenously distributed across
Tennessee. Exclusively urban public health regions tended to have lower rates of late HIV
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diagnoses than those including more rural areas, with public health regions in more rural
Eastern Tennessee having the highest incidence of late HIV diagnoses.

These data corroborate other studies demonstrating rural residence as a significant risk
factor for receiving a late HIV diagnosis.1®-22 This is important as the South has the
highest incidence of rural HIV diagnoses, and rural communities face unique challenges
regarding HIV testing and prevention.24 One challenge is access to health care providers
and services limited in rural areas. As a result, individuals in rural areas may have to travel
significant distances to access care—particularly specialty care, including HIV testing and
prevention services.25-27 One study found the median national county-level drive time to
HIV care for rural counties is =2 times urban counties (90 vs. 40 minutes). This study

also estimated geographic access to HIV-related services was suboptimal for >170,000
people with HIV (19% of all people with HIV), over half which reside in the South

with rural Southern communities being disproportionately affected.2> Another study found
>80% of Southern counties lacked an HIV-experienced provider.28 The lack of convenient
health care infrastructure in rural areas introduces numerous barriers for rural residents
seeking HIV-related services such as the cost and availability of transportation and financial
concerns regarding missed work. These challenges highlight the importance of investing in
alternative, more accessible HIV testing interventions that have shown promise, including
the use of mobile applications to connect individuals to HIV testing/prevention services,
mobile HIV testing/prevention, telemedicine services, home HIV testing, and partnering
with syringe service programs/medication-assisted treatment programs.2%-37

Another barrier driving high rates of late HIV diagnoses in the rural South is the failure

of many Southern states to expand Medicaid under the Affordable Care Act (ACA).
Medicaid expansion results in increased rates of HIV testing and diagnoses, particularly

in rural areas, areas with higher levels of poverty, and areas with higher pre-ACA uninsured
rates.38-40 These factors, combined with high rates of rural poverty, foster both tangible and
perceived financial barriers to essential preventative health care, including HIV prevention
and testing services, and drives high rates of late diagnoses in the rural South, including
rural Tennessee.26:41:42

Additional barriers to widespread uptake of HIV testing and prevention services in the rural
South include social, religious, and cultural attitudes toward HIV. HIV stigma is widespread
in the South, particularly rural areas, and is often rooted in stigma around substance

use disorder, minority gender identity, minority sexual orientation, and sex work.1:26:43
Fear of stigma, social isolation, and lack of privacy result in decreased uptake of HIV
testing, prevention, or treatment resources and contribute to ongoing HIV transmission

and ultimately late HIV diagnoses.#4-48 Further, homophobia, transphobia, discrimination
and violence targeting sexual and gender minorities, and a lack of defined LGBTQ+
communities and community organizations in many rural areas pose distinctive challenges
for sexual and gender minorities in rural areas and organizations endeavoring to provide
HIV-related services to these populations.46.49.50

Tennessee is a geographically large and diverse state and factors driving late HIV diagnoses
vary between distinct rural areas. East Tennessee is part of “Appalachia”, a region with
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unique social, economic, and cultural characteristics that often performs worse in many
metrics compared to non-Appalachian rural counties—including poverty, unemployment,
and educational attainment.5! In addition, rural Central Appalachia, including rural East
Tennessee, has been disproportionately affected by the opioid epidemic and suffers from
high rates of injection drug use.>2 In East Tennessee, these factors present unique challenges
for HIV testing and prevention interventions and contribute to the high rates of late HIV
diagnoses observed in the region.>3 This underscores the importance of understanding not
only regional and state-level factors driving late HIV diagnoses, but also unique community-
level social, economic, and cultural characteristics affecting uptake of HIV-related services.

Our study demonstrated an increased risk of receiving a late HIV diagnosis among Hispanic
individuals residing in majority rural counties of residence at initial HIV diagnosis compared
to other racial/ethnic groups. This risk increased as county of residence became increasingly
rural. These results corroborate prior studies demonstrating Hispanic individuals are more
likely to be tested for HIV late, receive a late HIV diagnosis, and enter into HIV care
late.9:10.54-56 Hispanic individuals in Tennessee are more likely to be non-U.S.-born, have

a first language other than English, and be non-citizens compared with other racial/ethnic
groups in Tennessee. These characteristics introduce additional challenges to navigating the
US health care system and accessing HIV-related services. These barriers are exacerbated
by social and structural issues such as xenophobia, poverty, and mistrust of the health care
system.8:54.55.57.58 Qur findings demonstrate the importance of considering cultural and
linguistic factors when developing HIV testing and prevention programs.>59-62

The results of this study demonstrate rural communities and Hispanic individuals in
Tennessee are disproportionately affected by late HIV diagnoses. This highlights the
importance of intensifying effective HIV-related programs and investing in the development
of locally relevant interventions tailored to the needs of groups at highest risk for HIV.
Tennessee recently declined ~$9 million dollars in federal funding for HIV services

and announced a significant reduction in the number of partner organizations funded to
provide HIV testing and prevention services to key populations.11:53.63 The reduction in
organizations funded to provide HIV testing and prevention services to key populations may
have far-reaching implications for HIV in Tennessee, threatening to widen instead of narrow
disparities. Despite these changes in funding, it will be essential to follow surveillance and
epidemiologic data to ensure that vulnerable communities receive equitable HIV testing,
prevention, and treatment services.

Limitations

This study has several limitations inherent with use of surveillance system data including
survivorship bias if individuals die after HIV acquisition but prior to HIV diagnosis and
selection bias if individuals residing in Tennessee were diagnosed elsewhere. Moreover,

we were unable to account for unmeasured confounders, such as individual-level insurance
status and income.%4.6% This study is also limited by use of 2010 decennial census data as
more recent rurality data was unavailable, introducing possible measurement error. However,
population trends and preliminary 2020 decennial census data suggest county population
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changes between the 2010 and 2020 census are unlikely to have altered the rural-urban
compositions of most Tennessee counties.56

There are also limitations related to the use of county of residence at the time of HIV
diagnosis to define the exposure; these were captured as time-fixed and may be imperfect
surrogates for contextual attributes that affect HIV prevention and care outcomes.%” We
conducted our analyses using county-specific data as TDH planning and funding for HIV-
related public health initiatives are determined by county and public health region. Finally,
our results may have limited generalizability outside of Tennessee, though are likely relevant
for other Southern states which share similar demographic, geographic, economic, and
political characteristics.

Conclusions

In Tennessee, rural residence and Hispanic ethnicity were associated with an increased

risk of receiving a late HIV diagnosis. These data highlight the unique challenges and
disproportionate burdens of disease that rural communities and Hispanic individuals in
Tennessee face despite existing HIV testing, prevention, treatment, and linkage to care
resources. Addressing disparities in HIV diagnoses begins with ensuring that vulnerable
communities receive equitable HIV testing, prevention, and treatment services. To
accomplish this, HIV-related programs must engage relevant community partners and focus
on novel strategies designed to reach rural communities and Hispanic individuals. Ending
the HIV epidemic will require collaboration between federal, state, and local public health
entities, health departments, and community-based organizations to develop, implement, and
deliver locally relevant HIV testing and prevention programs adapted to the needs of the
communities at highest risk for HIV acquisition and adverse HIV-related health outcomes.
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' South Central
Urban: 22.2%
L S Southeast
Urban: 20.0%

Rural: 27.8%

Knoxville/Knox
Urban: 17.9%

Memphis/Shelby Jackson/Madison Chattanooga/Hamilton
Urban: 15.9% Urban: 16.2% Urban: 19.5%
Key

Public health region where the percentage of both rural & urban late HIV diagnoses was <20% of all HIV diagnoses

- Public health region where the percentage of either rural or urban late HIV diagnoses was between 20-30% of all HIV diagnoses

- Public health region where the percentage of either rural or urban late HIV diagnoses was >30% of all HIV diagnoses

Figure 2: Proportion of HIV Diagnoses Defined as Late by Rural vs. Urban Residence &
Tennessee Public Health Region (January 1, 2015- December 31, 2019),

aThis map demonstrates the geographic distribution of late HIV diagnoses by Tennessee
public health regions. The percentages shown represent the percentage of HIV diagnoses
that were made late in rural and urban areas within each public health region. Six regions
(Madison, Shelby, Knox, Davidson, Hamilton, and Sullivan regions) are comprised entirely
of urban areas; the remaining seven regions (West, South Central, Mid Cumberland, Upper
Cumberland, Southeast, East, and Northeast regions) are comprised of rural and urban areas.
The exclusively urban public health regions have no rural areas and thus will have no late
rural HIV diagnoses.
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Figure 3: Primary Outcome—Risk of Late HIV Diagnosis by Rural vs. Urban Status in

Tennessee

a Adjusted risk ratio for individual age, race/ethnicity, and year of HIV diagnosis
p Adjusted risk ratio for individual age, race/ethnicity, and year of HIV diagnosis and
county-level educational attainment, insurance status, and poverty (obtained from American

Community Survey [ACS] data).

¢ RR: Unadjusted/Crude Rate Ratio, aRR: Adjusted Rate Ratio
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Risk of Late HIV Diagnosis:
Adjusted by Race/Ethnicity, Age, Year of HIV Diagnosis & County-Level ACS Factors ,

0 o 4 .6 .8 1
Proportion Rural of County

Figure 4: Risk of Late HIV Diagnosis as a Function of Rurality
a American Community Survey (ACS) factors in this model were obtained from the U.S.

Census Bureau and include county-level educational attainment, poverty rate, and uninsured
rate.
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Baseline Characteristics of Individuals Newly Diagnosed with HIV by Urban-Rural Classification

Table 1:

Individuals Newly Diagnosed with HIV

Total
n=3652 (100%)

Urban
n=3244 (88.8%)

Rural
n=408 (11.2%)

Test Statistic a

Number of HIV Diagnoses by Year

2015 728 (19.9%) 641 (19.8%) 87 (21.3%)
2016 707 (19.4%) 611 (18.8%) 96 (23.6%)
2017 709 (19.4%) 631 (19.4%) 78 (19.1%) p=0.104
2018 741 (20.3%) 668 (20.6%) 73 (17.9%)
2019 767 (21.0%) 693 (21.4%) 74 (18.1%)
Median Age at HIV Diagnosis 31 (IQR: 25,42) | 30 (IQR: 25,42) | 33 (IQR: 25, 46) p<0.001
Gender
Cisgender male 2909 (79.7%) 2582 (79.5%) 327 (80.5%)
Cisgender female 666 (18.2%) 595 (18.3) 71 (17.45) p=0.801
Transgender person 77 (2.1%) 67 (2.1%) 10 (2.5%)
Race/Ethnicity
Non-Hispanic Black 2057 (56.3%) 1946 (60.0%) 111 (27.2%)
Non-Hispanic White 1241 (34.0%) 979 (30.2%) 262 (64.2%)
Hispanic 246 (6.7%) 220 (6.8%) 26 (6.4%) pe0.001
Other/Unknown 108 (3.0%) 99 (3.1%) 9 (2.2%)
HIV Exposure Risk Factor
MSM 1985 (53.8%) 1746 (53.8%) 239 (58.5%)
PWID 861 (23.6%) 757 (23.3) 104 (25.4%)
p=0.017
Heterosexual Contact 264 (7.2%) 241 (7.4%) 23 (5.6%)
Other/Unknown 542 (14.8%) 500 (15.4%) 42 (10.3%)
Tennessee Public Health Region at Time of HIV Diagnosis
Chattanooga/Hamilton 231 231 (100.0%) 0 (0.0%)
East 135 68 (50.4%) 67 (49.6%)
Jackson/Madison 68 68 (100.0%) 0 (0.0%)
Knoxville/Knox 274 274 (100.0%) 0 (0.0%)
Memphis/Shelby 1322 1322 (100.0%) 0 (0.0%) P<0.001
Mid Cumberland 403 338 (83.9%) 65 (16.1%)
Nashville/Davidson 724 724 (100.0%) 0 (0.0%)
Northeast 75 54 (72.0%) 21 (28.0%)
South Central 104 54 (51.9%) 50 (48.1%)
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Individuals Newly Diagnosed with HIV n:36;§t(ailoo%) n:32ﬂ?§g.8%) n:40|§u(ﬁ|_2%) Test Statistic a
Southeast 74 20 (27.0%) 54 (73.0%)
Sullivan/Blountville 34 34 (100.0%) 0 (0%)

Upper Cumberland 64 17 (26.6%) 47 (73.4%)
West 144 40 (27.8%) 104 (72.2%)

CD4 Count at HIV Diagnosis
<200 779 (21.3%) 666 (20.5%) 113 (27.7%)
>200 2591 (71.0%) 2325 (71.7%) 266 (65.2%) p<0.001
Missing/Unknown 282 (7.7%) 253 (7.8%) 29 (7.1%)

Stage 3 HIV Diagnosis During Follow Up
Yes 849 (23.2%) 733 (22.6%) 116 (28.4%)

p=0.012
No 2737 (76.8%) 2511 (77.4%) 292 (71.6%)

Late HIV Diagnosisb

Yes 642 (17.6%) 539 (16.6%) 103 (25.2%)
p<0.001
No 3010 (82.4%) 2705 (83.4%) 305 (74.8%)

a . . . . . .
p-values are for comparisons by Kruskal-Wallis test (continuous variables) and by Pearson x 2 (categorical variables)

bHIV diagnosis made late: defined as a stage 3 HIV diagnosis within 3 months (90 days) of initial HIV diagnosis

Abbreviations: HIV: Human Immunodeficiency Virus, MSM: Men Who Have Sex with Men, PWID: Persons Who Inject Drugs
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