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ABSTRACT Methamphetamine/amphetamine (MA)-related morbidity and mortality has
been increasing in the United States. MA use is associated with high-risk sexual behavior
and syringe-sharing practices. Homeless and marginalized housed persons (H/M) have
high rates of substance use and mental health disorders. Little is known about trends of
MA use among the H/M. The objective of this study was to quantify increases in MA use
among H/M in San Francisco and to determine which demographic and behavioral
subgroups have experienced the greatest increases in MA use. We conducted serial cross-
sectional population-based studies in three waves: 1996–1997, 1999–2000, and 2003
and studied 2,348 H/M recruited at shelters and lunch lines. The main outcome was self-
reported current (30-day) MA use. We found a tripling of current MA use among H/M
persons from 1996 to 2003, with a sevenfold increase in smoked MA use. MA use
doubled to tripled in most demographic and behavioral subgroups, whereas it
quadrupled in those under age 35, and there was a fivefold increase among HIV-infected
persons. The increase inMA use amongH/M places a vulnerable population at additional
increased risk for HIV infection and MA-use related morbidity and mortality. Among
HIV-infected H/M, the increase in MA use has important public health implications for
the development and secondary transmission of drug-resistant HIV caused by synergistic
neurocognitive decline, poor adherence to HIV medications, and increased sexual risk
behavior. Clinicians caring for H/M persons should inquire aboutMA use, refer interested
MA users to MA dependence treatment programs and provide targeted HIV sexual risk
reduction counseling. For HIV-infected H/MMA users, clinicians should closely monitor
adherence to HIV or other chronic medications, to avoid unnecessary morbidity and
mortality. Further research is needed to elucidate the most effective prevention and
treatment for MA use and dependence among the H/M.
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BACKGROUND

Increasing methamphetamine and amphetamine (MA) use-related morbidity and
mortality in the United States1 has been widely reported. MA use was first reported in
Hawaii and the Western part of the United States where use remains most prevalent;
however, MA use has become increasingly prevalent in the Midwest and is spreading
eastward.2 Trends have been reported by a variety of sources. From 1991 to 1994,
MA-related emergency department (ED) visits and MA-related deaths tripled3 and
MA-related ED visits increased from 1995 to 2002 by 54%.4 The number of drug
treatment admissions for primary MA use increased almost sixfold from 1993 to
2003.5 Similar increases in the number of MA-related drug treatment admissions
have been reported in California from 1992 to 2002.6 Population-based studies of
MA are few. Two recent studies reported that 1.4%7 to 2.8%8 used MA in the past
year. However, there are no population-based studies reporting on the trends in the
prevalence of MA use during the time period from 1991 to present during which MA
use-related morbidity and mortality have increased.

MA use is associated with both risky sexual behavior and syringe-sharing
practices. MA use is associated with unprotected anal intercourse (UAI),9–11 UAI with
HIV-positive or unknown serostatus partners,11–14 increased number of sexual
partners,10,11,14,15 sexual disinhibition or impulsivity,9,16,17 sexually transmitted
disease (STD) incidence,18,19 and HIV seroconversion20 in MSM. Among heterosex-
ual non-injection drug users, MA use is associated with increased sexual partners,
less condom use than non-MA users, sex work, and self-reported history of STDs.21

MA use is associated with receptive syringe sharing and sharing of syringes with
multiple partners among IDU.21–23

The homeless and marginally housed (H/M) are a vulnerable population at risk
for increased morbidity and mortality.24–27 In particular, H/M have high rates of
substance use and mental health disorders28 and may therefore be especially
vulnerable to MA use.29 High prevalence of MA use among IDU,9,30–32 MSM33,34

and street youth35 have been reported; however, there have been no population-
based reports of trends in MA use in H/M persons.

The goals of this analysis are to describe the recent trends in MA use observed in
a population-based study of H/M persons and to determine which demographic and
behavioral subgroups of the H/M have experienced the sharpest increases in MA
use.

METHODS

Sampling Design
We conducted three waves of cross-sectional studies (1996–1997, 1999–2000, 2003)
of adults (aged 18 and older) at homeless service providers in San Francisco, designed
to obtain replicable, probability-based, representative samples of the urban indigent.36

The first two waves were conducted at shelters, free meal programs, and single-room
occupancy (SRO) hotels, using a multistage cluster sampling with stratification as
previously described.37,38 In the third wave, the sampling strategy at shelters and free
meal programs remained the same; however, we oversampled non-profit, publicly
subsidized SROs with disability as an entry criterion to recruit more HIV-infected
individuals for a cohort study. Seventy-one venues were visited, including 13 shelters,
eight free meal programs, and 50 SRO hotels. Eligible adults (age 18 and older)
completed a structured interview, HIV antibody testing and counseling, and received
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$10–$20 for participating. All protocols were approved by the Committee on
Human Research at University of California, San Francisco.

We included those observations in the current analysis from venues that were
visited in at least two out of three waves to ensure consistency across the waves. We
excluded observations from SRO hotels because of the oversampling of HIV-infected
individuals in the third wave. The resulting sample included 13 shelters and eight free
meal programs.

Variables

Sex and Sexual Orientation We divided the sample into three groups (women, men
who identified themselves as heterosexual, and men who identified themselves as ever
having sex with men (MSM)). Participants were asked to describe their sexual
behavior as straight behavior only, mostly straight behavior, bisexual behavior,
mostly gay behavior, or gay behavior only. MSM were defined as having male gender
at birth and reporting any behavior other than straight behavior.

Housing Status We divided the sample into three groups based on self-reported 12-
month residential history: literally homeless, marginally housed, and “other housing
status.” Literally homeless was defined as reporting spending any night in the prior
year living in a shelter, on streets, in a squat, vehicle, park or any other place not meant
for sleeping. Marginally housed was defined as reporting living in a single room
occupancy hotel or apartment (SRO), board and care apartment and no nights on
street or in shelter in the prior year. “Other housing status” individuals did not meet
criteria for literally homeless or marginally housed and reported living in one’s own
apartment or house, with friends, in jail or prison, in a hospital or a residential drug or
alcohol treatment facility in the prior year.

MA Use In the 1996–1997 wave, participants were asked about amphetamine
(“uppers”, “speed”, or “crank”) and methamphetamine (“crystal” or “ice”) together.
In the 1999–2000 wave, participants were asked about methamphetamine use,
defined as “crystal”, “speed”, “crank”, “glass”, or “ice”. In the 2003 wave,
participants were asked about methamphetamine or “speed” use. For this analysis,
an affirmative response to any of these terms constituted MA use.

Composite Other Substance Use Variable We developed a hierarchical composite
variable to categorize the type of other substances used by respondents reporting any
MA use. Injection drug use (IDU) was defined as injecting heroin, crack, or cocaine.
Non-injection drug use (NIDU) was defined as reporting heroin, powder cocaine or
crack cocaine use, but not IDU. Heavy alcohol consumption was defined as typically
drinking five or more drinks/occasion for men and four or more drinks/occasion for
women, and no IDU or NIDU. The last category, no other drug use, was composed of
those individuals who did not report any non-MA IDU, NIDU, or heavy alcohol
consumption.

Analysis
We report proportions reporting MA use in the prior 30 days, overall and by route of
administration (injecting, snorting, smoking), and within demographic subgroups
(race, sex/sexual orientation, age, literal homelessness) and behavioral subgroups
(other substance use, number of sexual partners, sex in exchange for money or drugs)
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and by HIV status. We conducted the Mantel–Haenszel Chi-square test for linear
trend39 to examine trends, overall and within the subgroups, over the three study
waves in this serial-cross sectional study.

The trends (shown in Table 1) we report are statistically significant (pG0.05)
unless otherwise noted. For comparison purposes, we also examined trends in the
use of other substances by study wave. In addition, we conducted logistic regression
analyses to determine whether trends in MA use were explained by temporal trends
in other drug use or in previously observed trends in the population such as in-
creasing age and duration of homelessness.38 We conducted logistic regressions with
MA use as the outcome variable, study year as the predictor variable, and demo-
graphic and drug use variables as potential confounders, and report the unadjusted
and adjusted odds ratios.

RESULTS

Overall, we conducted 2,553 interviews at the 10 venues that were sampled in at least
two of the three waves in the time period from 1996–2003. We excluded 39
observations that were missingMA use data and 166 interviews for persons seen more
than once per study wave, leaving a total of 2,348 observations for this analysis.

Sample Characteristics
The sample was predominantly male (78%), included a plurality of African Americans
(48%), was middle-aged (median age 42.5,) and were mostly literally homeless (85%).
Current (past 30 days) alcohol and substance use was high: 29% drank alcohol
heavily, 14% injected drugs, 32% used crack cocaine, and 9% used MA.

Overall MA Trends and Trends by Route of Administration
The number of respondents who reported any MA use almost tripled from 5.7% in
1996–1997 to 15.1% in 2003 (Table 1, Figure 1). Injection was the most commonly
reported route of MA administration, ranging from 3.9% in 1996–1997 to 9.3% in
2003. The proportions of respondents who reported snorting and injecting MA each
approximately doubled, and the proportion of respondents who reported smoking
MA increased sevenfold from 1% in 1996–1997 to 7.1% in 2003. The median
number of days of MA use in the prior month was 2 (IQR 1–5) in 1996–1997 and 3
(IQR 1–7) in 2003 (p value .62).

Trends in Other Substances
We examined trends in the use of other drugs and heavy alcohol use to determine
whether there was a concomitant decrease in the use of these substances. From 1996–
1997 to 2003, the proportion that reported heroin use in the prior month increased
from 9.3% to 11.6% (p=.08); crack cocaine use increased from 29.5% to 32.6%
(p=.06); and powder cocaine use increased from 4.0% to 6.8% (p=.02) (data not
shown). Stable proportions of the sample, 29.6% and 27.8% (p=.56), reported
heavy drinking in the 1996–1997 and 2003 samples respectively (data not shown.)

MA Trends by Demographic Characteristic
Current MA use was highest in the youngest age group, with 8.8% of those under age
35 reporting current MA use in the 1996–1997 wave. Compared to older age groups,
MA use in those under age 35 increased the most, withMA use quadrupling to 33% in
2003. A greater proportion of MSM (12.3%) reported current MA use than women
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TABLE 1 MA use in the homeless and marginally housed in San Francisco in the past month;
by route of administration and by demographic and behavioral subgroups

Characteristic
Wave 1
n/total (%)

Wave 2
n/total (%)

Wave 3
n/total (%)

P value
for trenda

Wave 3/
Wave 1
ratio

MA Use by Route of Administration
All routes 66/1152 (5.7) 62/678 (9.1) 78/518 (15.1) G0.001 2.6
Snorted /Inhaled 23/1152 (2.0) 23/672 (3.4) 23/518 (4.4) 0.004 2.2
Smoked 12/1152 (1.0) 26/672 (3.9) 37/518 (7.1) G0.001 6.9
Injected 45/1152 (3.9) 41/672 (6.1) 48/518 (9.3) G0.001 2.4

Any MA use by Demographic Subgroup
Age
≤34 22/251 (8.8) 17/106 (16.1) 32/97 (33.0) G0.001 3.8

35–49 35/662 (5.3) 39/423 (9.2) 35/261 (13.4) G0.001 2.5

≥50 9/237 (3.8) 5/14 (3.6) 11/159 (6.9) 0.17 1.8
Sex/Sexual Orientation
Female 8/245 (3.3) 6/171 (3.5) 9/100 (9.0) 0.04 2.8

Male, not MSM 30/681 (4.4) 26/376 (6.9) 32/284 (11.3) 0.001 2.6

MSM 27/220 (12.3) 30/128 (23.4) 37/134 (27.6) 0.002 2.3
Race
Caucasian 35/415 (8.4) 35/232 (15.1) 42/175 (24.0) G0.001 2.9
African-American 15/563 (2.7) 16/347 (4.6) 12/221 (5.4) 0.05 2.0
Other 16/171 (9.4) 10/97 (10.3) 24/119 (20.2) 0.009 2.2

HIV status
Negative 62/1045 (5.9) 47/591 (8.0) 65/457(14.2) G0.001 2.4
Positive 4/92 (4.4) 14/81 (17.3) 13/60 (21.7) 0.0013 5.0

Housing Statusb

Other Housing Status 5/76 (6.6) 5/37 (13.5) 2/36 (5.6) 0.936 0.9
Marginally Housed 5/108 (4.6) 2/57 (3.5) 3/35 (8.6) 0.484 1.9
Literally Homeless 56/968 (5.8) 55/584 (9.4) 73/447 (16.3) G0.001 2.8

Literally Homeless 91 year
No 22/429 (5.1) 13/188 (6.9) 15/127 (11.8) 0.03 2.3
Yes 44/717 (6.1) 48/479 (10.0) 62/388 (16.0) G0.001 2.6

Any MA use by Behavioral Subgroup
Other Substance Use Past Month
Injection drug usec 29/110 (26.4) 28/86 (32.6) 28/64 (43.8) 0.02 1.7
Non-injection drug used 11/276 (4.0) 10/197 (5.1) 20/131 (15.3) 0.001 3.8
Heavy drinkinge 7/173 (4.1) 4/92 (4.4) 12/78 (15.4) 0.003 3.8
No other drug use 19/593 (3.2) 20/303 (6.6) 18/245 (7.4) 0.006 2.3

Sex Partners in Past Year
None 8/288 (2.8) – 7/126 (5.6) 0.16 2.0
1–2 25/469 (5.3) – 18/158 (11.4) 0.009 2.1
3 or more 30/386 (7.8) – 53/227 (23.4) G0.001 3.0

Sex Exchange in Past Year
No 49/1036 (4.7) – 58/436 (13.3) G0.001 2.8
Yes 13/99 (13.1) – 18/60 (30.0) 0.01 2.3

aSAS Mantel–Haenszel Chi-square for Trend
bLiterally homeless defined as living in a shelter, on streets, in a squat, vehicle, park or any other place not

meant for sleeping at least one night in the prior year. Marginally housed was defined as living in a single
room occupancy hotel or apartment (SRO), board and care apartment and no nights on street or in shelter.
“Other housing status” individuals did not meet criteria for literally homeless or marginally housed and
reported living in one’s own apartment or house, with friends, in jail or prison, in a hospital or a residential
drug or alcohol treatment facility in the prior year.

cHeroin, crack, cocaine or any injection drugs
dHeroin, crack, cocaine but no injection
e≥5 drinks/occasion for men, ≥4 drinks/occasion for women but no other drugs
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(3.3%) and heterosexual men (4.4%) in the first wave; MA use more than doubled in
each of these groups. Among Caucasians, the proportion reporting MA use tripled
from 8.4% to 24.0%, whereas among African Americans the proportion reporting
MA use doubled from 2.7% to 5.4%. Among literally homeless respondents, there
was a threefold increase in the proportion reporting MA use (Table 1).

MA Trends among HIV-infected Respondents
The proportion of HIV-infected respondents reporting MA use increased fivefold
from 4.4% to 21.7%; this was the greatest overall increase in MA use of any of the
subgroups examined (Table 1, Figure 2).

MA Use among Users of Other Substances
Among IDU, the proportion reporting MA use in the 1996–1997 wave was 26.4%,
whereas it was 4% in NIDU and those who reported heavy alcohol consumption.
The proportion of IDU who reported MA use doubled over the three waves, whereas
the proportion reporting MA use among NIDU and heavy drinkers quadrupled over
the three waves. MA use doubled in those reporting no other substance use.

MA Use and Sexual Risk Behavior
The proportion reportingMA use doubled from 1996 to 2003 among those reporting
one to two sexual partners in the past year and tripled among respondents reporting
three or more sexual partners in the past year. The increase in MA use in those who
reported no sexual partners was not statistically significant.

MA Trends Adjusted for Substance Use and Demographic Trends
In logistic regression analyses of the trends in MA use, the trends persisted after
adjustment for age, sex/sexual orientation, race/ethnicity, duration homeless, heavy
alcohol consumption, heroin use, powder cocaine use, and crack cocaine use. The
odds ratio of MA use for each successive calendar year compared to the prior year
were 1.19 (95% CI 1.13–1.25) in the unadjusted model, and the odds ratio decreased
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FIGURE 1. Proportion of homeless and marginally housed adults reporting MA use in the prior
30 days, overall and by route of administration, 1996–2003.
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only slightly 1.17 (95% CI 1.11–1.25) in the model adjusted for the potential
confounders listed above.

DISCUSSION

We found a tripling in the proportion of persons reporting MA use from 1996 to 2003
in a population-based sample of H/M adults in San Francisco. The route of MA
administration that had the greatest increase was smoking. We found increases in MA
use (by all routes of administration) in almost all demographic and behavioral
subgroups, with the greatest increases inHIV-infected respondents, young adults under
age 35, non-injection drug users, heavy drinkers, and those reporting three or more sex
partners in the past year. The median days of MA use reported was low and did not
change significantly, suggesting that a greater proportion of H/M is using MA but that
most are notMA dependent. The increase inMA use was not offset by decreases in the
use of other drugs, or other temporal trends in the population. Although previous
studies have shown increases in MA use in MSM and in IDU, this is the first study to
quantify increases in MA use in a population-based sample of H/M persons.

We note several precautions in interpreting these findings. First, our results from a
population of H/M individuals may not be generalizeable to other populations.
However, the overall trends we observed are consistent with trends in drug treatment
and ED admissions.3–5,29 Second, we relied on self-report of MA use, but we have no
reason to suspect that the proportion overreporting MA use would systematically
increase over time. Third, the terms used for MA on the study instruments changed
over time; however, the definition became progressively narrower over the study
waves, and therefore most likely led to an underestimate in the increase in MA use.
Fourth, we did not collect dependency scale or other detailed data about patterns
and severity of MA use. Last, the study design was a series of cross-sectional
surveys. Although increasing proportions of HIV-infected individuals and persons
with multiple sex partners reported MA use, we are unable to determine whether
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FIGURE 2. Proportion of HIV-uninfected and HIV-infected homeless and marginally housed adults
reporting MA use in the prior 30 days, 1996–2003.
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increased MA use resulted in increased sexual risk behavior and HIV infection or
whether those already infected with HIV or with higher numbers of sex partners
became more likely to use MA.

Despite these limitations, our findings have significant health implications forH/M
persons, a vulnerable population at risk for increased morbidity and mortality.24–27

MA use fuels impulsive sexual risk behavior and behavioral disinhibition.9–17,20,23

The sharp increases in all demographic and behavioral subgroups, but particularly
among the young and the sexually active, place already vulnerable H/M persons at
further increased risk for sexual acquisition of HIV infection20 and drug-resistant
HIV.40 In addition, H/M persons using MA are at risk for long-term adverse health
sequelae of MA use: including cardiovascular,41,42 oral health complications,43–45 as
well as increased risk of traumatic injuries46 and violent death.41 MA use also adds
additional risk of neurocognitive impairment, depression, dementia, and psycho-
sis10,41 to those in a population with already high levels of psychiatric morbidity and
substance use disorders.24–27 We suggest clinicians caring for H/M individuals inquire
specifically about MA use and MA use in association with sex during clinic visits and
emphasize HIV sexual risk reduction counseling messages for H/M individuals
reporting MA use with sex. Clinicians and service providers in the Northeast should
be particularly alert to possible increases in MA use in the H/M population.

HIV-infected persons were the demographic subgroup with the highest overall
(fivefold) increase in MA use. Increases in MA use among already HIV-infected H/M
has important public health consequences such as the development of drug-resistant
HIV because of the possible synergistic risk of neurocognitive decline47 and poor
adherence to HIV medications,48 and increased sexual risk behavior and secondary
sexual transmission of drug-resistance HIV.40 Clinicians should closely monitor HIV-
infected H/M MA users for adherence to HIV and other chronic medications and
should provide interventions such as pillboxes or pharmacy support programs to
improve adherence to HIV and other chronic medications and avoid unnecessary
morbidity and mortality.

MA users who seek treatment for MA dependence have been shown to reduce
MA use and sexual risk behaviors through theMatrixModel, an outpatient stimulant
dependence treatment program.49–52 Health care providers should be aware of MA
dependence treatment options in their communities and refer interested MA users.

However, the Matrix Model is an intensive, 16-week cognitive behavioral
psychotherapy intervention that may not be successful in the H/M population.
Further research is needed to elucidate the most effective prevention and treatment
interventions forMA use and dependence as well as reduction of sexual risk behaviors
among the H/M. Attention should be focused on adapting successful MA dependence
treatment interventions for this vulnerable population with unique needs.
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