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Abstract

The role of specific psychiatric diagnoses in emergency department use and/or inpatient
hospitalizations (acute care) has not been extensively examined among HIV-infected, unstably
housed persons. A community-recruited sample of 284 HIV-infected, unstably housed adults
completed the Diagnostic Interview Schedule for DSM-IV. One-third of participants screened
positive for major depression and stimulant use disorders. Sleeping on the street (Adjusted Odds
Ratio [AOR] = 4.21), major depression (AOR=2.88) and stimulant use disorders (AOR=4.45)
were associated with greater odds of acute care use. Housing and effective treatment of depression
and stimulant use disorders may decrease use of acute care services in this population.
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Background

Rates of HIV infection are disproportionately higher among homeless persons, with an
estimated prevalence of 3.4% (National Coalition for the Homeless, 2009) compared to
0.4% in the general population (CDC, 2006). Persons experiencing housing instability and
HIV infection have high rates of mental illness (Bing, et. al, 2001; Gaynes, Pence, Eron, &
Miller, 2008) and frequently use acute care services, including Emergency Department (ED)
visits and inpatient hospitalizations (Kidder, Wolitski, Campsmith, & Nakamura, 2007;
Nosyk, Li, Sun, & Anis, 2007; Sadowski, Kee, VanderWeele, & Buchanan, 2009; Smith et
al., 2000).

"Corresponding author. maggie.chartier@ucsf.edu.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Chartier et al.

Methods

Page 2

Although several studies have examined the associations of mental health and substance use
with health care utilization (Larkin et al., 2009; Merrick, Perloff, & Tompkins, 2010), few
have directly assessed the contribution of specific psychiatric diagnoses among HIV-
infected persons. Even fewer have assessed more than one mental health condition
simltaneously, which is important in highly comorbid populations (Coughlin, 2001; Riley,
Sorensen, Tulsky, Bangsberg, & Neilands, 2011). Instead, surrogate markers of mental
health status, such mental health visits, psychiatric medication, or self-reported symptom
check-lists have been most often used (C. O. Cunningham et al., 2007; W. E. Cunningham et
al., 2006; Small, 2010). To our knowledge, no prior research has examined specific
psychiatric correlates of acute care use among HIV-positive, unstably housed adults.

The burden of psychiatric co-morbidities among HIV-infected, unstably housed persons is
high and has been linked to hastened HIV disease progression and poor health outcomes
(Carrico et al., 2011; Leserman et al., 2007). This study considers associations of specific
psychiatric conditions with acute services utilization in a highly co-morbid, community-
recruited probability sample of unstably housed HIV-infected adults.

From July 2004-May 2006, a probability sample of homeless and unstably housed adults
was recruited from San Francisco homeless shelters, free food programs, and a random
sample of single room occupancy (SRO) hotels. Recruitment methods were specifically
designed to locate individuals transitioning in and out of homelessness, (Burnam & Koegel,
2988) and have been successfully used in previous research regarding the health of HIV-
infected unstably housed adults (Kushel et al., 2006; Riley, et. al, in press). All individuals
who tested HIV positive were invited to participate in the Shelter, Health and Drug
Outcomes Among Women (SHADOW; Riley, et. al, 2011) and Research on Access to Care
in the Homeless (REACH; Kushel et al., 2006) cohort studies. The Committee on Human
Research at the University of California, San Francisco approved all study procedures.

Data for the current study were self-reported. Participants completed psychiatric assessments
annually, while standardized interviewer-administered assessments regarding behavior and
use of acute health care services were conducted every 90 days. These data are from the first
psychiatric assessment and restricted to participants who had a study visit within 90 days of
that assessment (Median = 22 days).

The outcome of interest was having used acute care services during the 90 days prior to the
interview. Following a model used in recent clinical trials regarding the effects of housing
on hospitalizations (Sadowski et al., 2009), acute care was defined as any use of the
emergency department or inpatient hospitalization. This approach does not differentiate
psychiatric care, but instead recognizes that there are strong correlations between physical
and psychiatric conditions in this population (Carrico et al., 2011), as well as overlap in the
treatment of physical conditions in psychiatric units, and the treatment of psychiatric
conditions in hospital ED's (Rockett, Putnam, Jia, Chang, & Smith, 2005; Shumway,
Boccellari, O'Brien, & Okin, 2008).

Primary independent variables were psychiatric conditions assessed by the Diagnostic
Interview Schedule (DIS). The DIS is a structured interview with good reliability and
validity, and is explicitly designed for non-clinicians to generate DSM-1V psychiatric
diagnoses (Erdman et al., 1987; Segal, 2010). A composite variable for Serious Mental
IlIness (SMI) included Schizophrenia, Schizophreniform Disorder, Schizoaffective Disorder
or a manic/hypomanic episode; major depressive episodes were examined separately from
SMI. A separate composite variable was created for Stimulant Use Disorders, defined as a
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positive DIS assessment for abuse or dependence of cocaine/crack or amphetamines.
Applying the Gelberg-Andersen behavioral model for vulnerable populations (Gelberg &
Leake, 2000; Stein, Andersen, & Gelberg, 2007) to health services use in this population,
secondary independent variables included additional predisposing factors (age, sex,
ethnicity, amount of time spent sleeping in a shelter or on the street; Weiser et al., 2009) and
enabling factors (health insurance, income; Table 1).

Associations between acute care and predisposing, enabling, and psychiatric factors were
examined using logistic regression. A multiple logistic regression model included all
potential correlates of acute care utilization, irrespective of whether the univariate Odds
Ratio (OR) was significant (Table 2), to examine their independent associations with this
outcome. Variables that may be in the causal pathway between psychiatric factors and acute
services use, such as viral load, were not included in the current analysis.

Among 313 study participants, outcomes were assessed on the 284 who completed all
measures. The majority of the sample was male (60%) and non-Caucasian (63%), with a
mean age was 42 (SD=7). In the last 90 days, 16% had slept in a shelter or on the street and
86% reported continuous health insurance. The mean CD4+ count was 419 (SD=333) and
30% of participants had an undetectable HIV viral load. Just over half of participants (53%)
with a CD4+ <350 were currently on highly active anti-retroviral therapy (HAART). Nearly
a third (27%) reported any stimulant use in the three months prior to the interview and 31%
screened positive for a stimulant use disorder. One-third (32%) screened positive for a major
depressive episode.

In adjusted analyses, screening positive for a major depressive episode (AOR=2.88; 95% ClI:
1.06 — 7.77), and screening positive for a stimulant use disorder (AOR=4.45; 95% CI: 1.68 —
11.76; Table 2) were associated with acute care utilization. Additional independent
correlates of acute care utilization included being continuously insured (adjusted odds ratio
[AOR]=8.77; 95% ClI: 1.30 — 59.42), and sleeping on the street (AOR=4.21; 95% CI: 1.08 —
16.41),

Discussion

Among HIV-infected homeless and unstably housed adults, screening positive for a major
depressive episode and a stimulant use disorder were independently associated with
increased acute care use within the past 90 days. These results expand on previous findings
that have linked markers of psychiatric disorders to patterns of healthcare utilization (C. O.
Cunningham et al., 2007; W. E. Cunningham et al., 2006). Treatment of substance use
disorders (O'Toole, Pollini, Ford, & Bigelow, 2007) and co-morbid depression (Worley,
Trim, Tate, Hall, & Brown, 2010) may reduce emergency department visits and result in
shorter hospital admissions among HIV-positive persons. There are cost effective and
evidence-based therapies for these conditions that can be employed. For example, cognitive-
behavioral treatments have proven effective for individuals with stimulant use disorders
(Reback & Shoptaw, 2011) and there is preliminary support for the efficacy of psychotropic
medications such as mirtazapine (Colfax et al., 2011) for methamphetamine dependence.
Similarly, cognitive-behavioral and pharmacologic treatments for depression have been
shown to reduce HIV viral load (Antoni et al., 2006; Tsai, Weiser, Petersen, Ragland, &
Kushel, 2010).

Prior research suggests that emergency room use is associated with unmet subsistence needs
(Rodriguez, Fortman, Chee, Ng, & Poon, 2009) and homelessness has been consistently
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linked to mental illness. However, studies conducted exclusively among unstably housed
persons more clearly delineate findings. A recent randomized trial, for example, found that
housing and case management in a population of homeless adults with chronic medical
illnesses resulted in fewer hospital days and emergency department visits, compared with
usual care (Sadowski et al., 2009). In addition, contemporary studies suggest that housing
first models are associated with a relative decrease in costs (Larimer et al., 2009). Findings
reported here suggest that housing and case management systems addressing depression and
stimulant addiction, in addition to chronic medical conditions, may further reduce use of
acute services and related costs.

Although findings from the present study provide new insight into the psychiatric and
structural correlates of acute care utilization, it is noteworthy that SMI was not significantly
associated with acute care use. This could be due to intensive outreach in the city of San
Francisco in persons with co-morbid SMI and HIV. Given the small sample and cross-
sectional nature of the current study, further longitudinal research is needed to examine the
role of SMI in acute care utilization in different contexts. Over and above these limitations,
findings from the present study indicate that psychiatric (i.e., major depression and stimulant
use disorders) and structural (i.e., sleeping on the street) factors are independently associated
with increased odds of acute care utilization among unstably housed, HIV-positive adults.
High rates of acute health care services among homeless persons are costly to state and local
healthcare budgets (Gilmer, Stefancic, Ettner, Manning, & Tsemberis, 2010; Kushel, Perry,
Bangsberg, Clark, & Moss, 2002; National Alliance to End Homelessness, 2007), and future
research should examine the cost-effectiveness of delivering integrated psychiatric and
housing services to this population.

Acknowledgments

For making this study possible, the authors thank the study participants, Study Project Director, Jennifer Cohen, and
study team, including Sujana Bhattacharyya, Shemena Campbell, Kara Marson and Deb Schneider. We also thank
the teams of collaborating researchers including Dr. David Bangsberg, Richard Clark, John Day, Nelia Dela Cruz,
Carina Flores, Minoo Gorji, David Guzman, Scot Hammond, Jackie Haslam, Zizi Hawthorne, Jay Jankowski,
Rhonda Johnson, Mac McMaster, Sandra Monk, Rebecca Packard, Joyce Powell, Kathleen Ragland, Mathew
Reynolds, Paul Rueckhaus, Jacqueline So, John Weeks and Kelly Winslow. This study was funded by NIH
DA15605 and UL1 RR024131

References

Antoni MH, Carrico AW, Duran RE, Spitzer S, Penedo F, Ironson G, Fletcher MA, et al. Randomized
clinical trial of cognitive behavioral stress management on human immunodeficiency virus viral
load in gay men treated with highly active antiretroviral therapy. Psychosom Medicine. 2006;
681(1):143-151.

Bing EG, Fleishman JA, Sherbourne CD, London AS, Turner BJ, Eggan F, Beckman R, et al.
Psychiatric disorders and drug use among human immunodeficiency virus-infected adults in the
United States. Archives of General Psychiatry. 2001; 58(8):721-728. [PubMed: 11483137]

Burnam MA, Koegel P. Methodology for obtaining a representative sample of homeless persons: the
Los Angeles Skid Row Study. Evaluation Review. 2988; 12:117-152.

CDC. Methamphetamine Use and HIV Risk Behaviors Among Heterosexual Men --- Preliminary
Results from Five Northern California Counties, December 2001--November 2003. MMWR. 2006;
55(10):273-277. [PubMed: 16543881]

Carrico AW, Riley ED, Johnson MO, Charlebois ED, Neilands TB, Remien RH, Lightfoot MA, et al.
Psychiatric Risk Factors for HIV Disease Progression: The Role of Inconsistent Patterns of
Antiretroviral Therapy Utilization. Journal of Acquired Immune Deficiency Syndromes. 2011;
56(2):146-150. [PubMed: 21116186]

AIDS Care. Author manuscript; available in PMC 2013 October 03.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Chartier et al.

Page 5

Colfax GN, Santos GM, Das M, Santos DM, Matheson T, Gasper J, Shoptaw S, et al. Mirtazapine to
reduce methamphetamine use: a randomized controlled trial. Archives of General Psychiatry. 2011;
68(11):1168-1175. [PubMed: 22065532]

Coughlin SS. Invited commentary: co-occurring health conditions among women living with profound
life challenges. American Journal of Epidmiology. 2001; 174(5):523-525.

Cunningham CO, Sohler NL, Wong MD, Relf M, Cunningham WE, Drainoni ML, Bradford J, et al.
Utilization of health care services in hard-to-reach marginalized HIV-infected individuals. AIDS
Patient Care STDS. 2007; 21(3):177-186. [PubMed: 17428185]

Cunningham WE, Sohler NL, Tobias C, Drainoni ML, Bradford J, Davis C, Cabral HJ, et al. Health
services utilization for people with HIV infection: comparison of a population targeted for outreach
with the U.S. population in care. Medical Care. 2006; 44(11):1038-1047. [PubMed: 17063136]

Erdman HP, Klein MH, Greist JH, Bass SM, Bires JK, Machtinger PE. A comparison of the
Diagnostic Interview Schedule and clinical diagnosis. American Journal of Psychiatry. 1987;
144:1477-1480. [PubMed: 3674231]

Gaynes BN, Pence BW, Eron JJJ, Miller WC. Prevalence and comorbidity of psychiatric diagnoses
based on reference standard in an HIV+ patient population. Psychosomatic Medicine. 2008; 70(4):
505-511. [PubMed: 18378865]

Gelberg L, Leake BD, A RM. The Behavioral Model for Vulnerable Populations: application to
medical care use and outcomes for homeless people. Health Servives Research. 2000; 34(6):1273-
1302.

Gilmer TP, Stefancic A, Ettner SL, Manning WG, Tsemberis S. Effect of full-service partnerships on
homelessness, use and costs of mental health services, and quality of life among adults with
serious mental illness. Archives of General Psychiatry. 2010; 67(6):645-652. [PubMed:
20530014]

Hwang SW, Aubry T, Palepu A, Farrell S, Nisenbaum R, Hubley AM, Klodawsky F, et al. The health
and housing in transition study: a longitudinal study of the health of homeless and vulnerably
housed adults in three Canadian cities. International Journal of Public Health. 2011; 56(6):609—
623. [PubMed: 21858461]

Kidder DP, Wolitski RJ, Campsmith ML, Nakamura GV. Health status, health care use, medication
use, and medication adherence among homeless and housed people living with HIV/AIDS.
American Journal of Public Health. 2007; 97(12):2238-2245. [PubMed: 17971562]

Kushel MB, Colfax G, Ragland K, Heineman A, Palacio H, Bangsberg DR. CD4+ cell counts in
homeless and marginally housed individuals with HIV infection. Clinical Infectious Disease.
2006; 43(2):232-234.

Kushel MB, Perry S, Bangsberg D, Clark R, Moss AR. Emergency department use among the
homeless and marginally housed: results from a community-based study. American Journal of
Public Health. 2002; 92:778-784. [PubMed: 11988447]

Larimer ME, Malone DK, Garner MD, Atkins DC, Burlingham B, Lonczak HS, Tanzer K, et al.
Health care and public service use and costs before and after provision of housing for chronically
homeless persons with severe alcohol problems. JAMA: the journal of the American Medical
Association. 2009; 301(13):1349-57.10.1001/jama.2009.414 [PubMed: 19336710]

Larkin GL, Beautrais AL, Spirito A, Kirrane BM, Lippmann MJ, Milzman DP. Mental Health and
Emergency Medicine: A Research Agenda. Academic Emergency Medicine. 2009; 16(11):1110-
1119. [PubMed: 20053230]

Leserman J, Pence BW, Whetten K, Mugavero MJ, Thielman NM, Swartz MS, Stangl D. Relation of
lifetime trauma and depressive symptoms to mortality in HIV. American Journal of Psychiatry.
2007; 164(1707-1713)

Merrick EL, Perloff J, Tompkins CP. Emergency department utilization patterns for Medicare
beneficiaries with serious mental disorders. Psychiatric Services. 2010; 61(6):628-631. [PubMed:
20513689]

National Alliance to End Homelessness. Homelessness Counts. Washington, DC: National Alliance to
End Homelessness; 2007.

National Coalition for the Homeless. HIVV/AIDS and Homelessness. Washington, DC: National
Coalition for the Homeless; 2009.

AIDS Care. Author manuscript; available in PMC 2013 October 03.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Chartier et al.

Page 6

Nosyk B, Li X, Sun H, Anis AH. The effect of homelessness on hospitalisation among patients with
HIV/AID. AIDS Care. 2007; 19:546-553. [PubMed: 17453596]

O'Toole TP, Pollini RA, Ford DE, Bigelow G. The effect of integrated medical-substance abuse
treatment during an acute illness on subsequent health services utilization. Medical Care. 2007;
45(11):1110-1115. [PubMed: 18049353]

Reback CJ, Shoptaw S. Development of an evidence-based, gay-specific cognitive behavioral therapy
intervention for methamphetamine-abusing gay and bisexual men. Addictive Behavoirs. 2011
Epub ahea.

Riley ED, Moore KL, Haber S, Neilands TB, Cohen J, Kral AH. Population-level effects of
uninterrupted health insurance on services use among HIV-positive unstably housed adults. AIDS
Care. 2011, 23(7):822-830. [PubMed: 21400308]

Riley ED, Sorensen JL, Tulsky J, Bangsberg DR, Neilands TB. Respond to “Co-occurring Health
Conditions and Life Challenges”. Am J Epidemiology. 2011; 174(5):526.

Riley ED, Neilands TB, Moore K, Cohen J, Bangsberg DR, Havlir D. Social, structural and behavioral
determinants of overall health status in a cohort of homeless and unstably housed HIV-infected
men. PLoS One.

Rockett IR, Putnam SL, Jia H, Chang CF, Smith GS. Unmet substance abuse treatment need, health
services utilization, and cost: a population-based emergency department study. Annals of
Emergency Medicine. 2005; 45(2):118-127. [PubMed: 15671966]

Rodriguez RM, Fortman J, Chee C, Ng V, Poon D. Food, shelter and safety needs motivating homeless
persons' visits to an urban emergency department. Annals of Emergence Medicine. 2009; 53(5):
598-602.

Sadowski LS, Kee RA, VanderWeele TJ, Buchanan D. Effect of a housing and case management
program on emergency department visits and hospitalizations among chronically ill homeless
adults: a randomized trial. JAMA. 2009; 301(17):1771-1778. [PubMed: 19417194]

Segal DL 1. (DIS-1V), Diagnostic Interview Schedule for DSM-IV. Corsini Encyclopedia of
Psychology. 201010.1002/9780470479216

Shumway M, Boccellari A, O'Brien K, Okin RL. Cost-effectiveness of clinical case management for
ED frequent users: results of a randomized trial. American Journal of Emergency Medicine. 2008;
6(2):155-164. [PubMed: 18272094]

Small LF. Determinants of physician utilization, emergency room use, and hospitalizations among
populations with multiple health vulnerabilities. Health. 2010; X(XX):1-26.

Smith MY, Rapkin BD, Winkel G, Springer C, Chhabra R, Feldman IS. Housing status and health care
service utilization among low-income persons with HIVV/AIDS. Journal of General Internal
Medicine. 2000; 10:731-8. [PubMed: 11089717]

Stein JA, Andersen R, Gelberg L. Applying the Gelberg-Andersen behavioral model for vulnerable
populations to health services utilization in homeless women. Journal of Health Psychology. 2007;
15(5):791-804. [PubMed: 17855463]

Tsai AC, Weiser SD, Petersen ML, Ragland K, Kushel MB. A marginal structural model to estimate
the causal effect of antidepressant medication treatment on viral suppression among homeless and
marginally housed persons with HIV. Archives of General Psychiatry. 2010; 67(12):1282-90.
[PubMed: 21135328]

Weiser SD, Neilands TB, Comfort ML, Dilworth SE, Cohen J, Tulsky JP, Riley ED. Gender-specific
correlates of incarceration among marginally housed individuals in San Francisco. American
Journal of Public Health. 2009; 99(8):1459-1463. [PubMed: 19542041]

Worley MJ, Trim RS, Tate SR, Hall JE, Brown SA. Service utilization during and after outpatient
treatment for comorbid substance use disorder and depression. Journal of Substance Abuse
Treatment. 2010; 39(2):124-131. [PubMed: 20598832]

AIDS Care. Author manuscript; available in PMC 2013 October 03.



1duosnuey Joyiny vd-HIN 1duosnuey Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Chartier et al.

Socio-demographics char acteristics of the sample

Total (N=282)

N %

Male 171 | 60.6%
Female 91 32.3%
Transgender 22 7.8%
Ethnicity

caucasian 106 | 37.6%

African American 142 | 50.4%

Other ethnic minority 36 12.8%
Less than high school education 85 30.1%
Continuously insured (past 90 days) 244 | 86.5%
On HAART 152 | 53.9%
Any nights spent on the street 22 7.8%
Current Major Depressive Episode 90 31.9%
Current Post Traumatic Stress Disorder | 48 17.0%
current SMI7 46 16.3%
Current Alcohol Use Disorder 27 9.6%
Current Opiod Use Disorder 21 7.4%
Current Stimulant Use Disorder? 89 | 31.6%
Acute Care Utilization (past 90 days) 28 9.9%

flncludes Schizophrenia, Schizophreniform Disorder, or Schizoaffective Disorder or a manic/hypomanic episode

¢Inc|udes Amphetamine Disorders and Cocaine Use Disorders
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Table 2
Correlates of acute care utilization in past 90 days among HIV-positive unstably housed
adultsliving in San Francisco, CA, July 2004—May 2006 (N = 284)

Unadjusted dds Ratio 95% ClI)

Adjusted dds Ratio ull Model 95% CI)

Male (Reference)

Female

Transgender

Caucasian (Reference)

African American

Other ethnic minority

Age (decade)

Less than high school education

Median monthly income or greater
Currently on HAART

Continuous health insurance coverage (past 90 days)
Any nights spent on street (past 90 days)
Any nights spent in a shelter (past 90 days)
Current major depressive episode

Current PTSD

current SMI 7

Current alcohol use disorder

Current opiate use disorder

Current stimulant use disorder

1.00
1.43 (0.63 - 3.26)
1.04 (0.22 — 4.89)
1.00

0.59 (0.25 - 1.43)
157 (0.54 — 4.53)
0.84 (0.49 — 1.45)
1.12 (0.49 - 2.59)
0.84 (0.39 - 1.84)
1.00 (0.46 — 2.19)
2.27 (0.52 - 9.94)

4.09 (1.45-11.52) *

2,57 (0.88 - 7.47)

2.79 (1.26- 6.14) *
1.75 (0.70 — 4.38)
1.47 (0.56 — 3.86)

0.71(0.16 - 3.17)
2.34(0.73 - 7.53)

3.95 (1.76 - 8.84)

*

1.00
2.12 (0.77 - 5.82)
113 (0.19- 6.83)
1.00

0.65 (0.23 - 1.85)
1.55 (0.46 — 5.26)
0.83 (0.41 - 1.68)
0.52 (0.18 - 1.50)
0.54 (0.20 — 1.43)
1.51 (0.58 — 3.96)

8.77 (1.30 - 59.42) *

4.21(1.08-16.41) "

1.44 (0.38 - 5.42)

2.88 (1.06 -7.77) "
0.81 (0.25 - 2.60)
1.29 (0.41 - 4.07)

0.47 (0.09 — 2.39)
1.45 (0.32 - 6.66)

4.45 (1.68 - 11.76)

*
p<.05;

*:

A
p<.01;

TSMI included: defined as reporting symptoms consistent with a psychotic disorder (i.e. Schizophrenia, Schizophreniform Disorder, or
Schizoaffective Disorder) or a manic/hypomanic episode
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