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ABSTRACT Drug users have been found to be at high risk of mortality but the mortality
experience of Hispanic drug users remains understudied. This study assessed mortality
among Puerto Rican injection drug users (IDUs) in New York City (NY), and in Puerto
Rico (PR). Study subjects were 637 IDUs from NY and 319 IDUs from PR. Mortality
was ascertained using data from the National Death Index. Annual mortality rate of
the NY cohort was 1.3 per 100 person years compared to the PR cohort with a rate of
4.8. Compared to the Hispanic population of New York City, the standardized
mortality ratio (SMR) of the NY cohort was 4.4. Compared to the population of
Puerto Rico, the SMR of the PR cohort was 16.2. The four principal causes of death
were: NY—HIV/AIDS (50.0%), drug overdoses (13.3%), cardiovascular conditions
(13.3%), and pulmonary conditions (10.0%); PR—HIV/AIDS (37.0%), drug over-
doses (24.1%), sepsis (13.0%), and homicide (11.1%). Modeling time to death using
Cox proportional hazards regression, the relative risk of mortality of the PR cohort as
compared to the NY cohort was 9.2. The other covariates found to be significantly
associated with time to death were age, gender, education, social isolation, intoxication
with alcohol, and HIV seropositivity. The large disparity in mortality rates found in
this study suggests that health disparities research should be expanded to identify intra-
group disparities. Furthermore, these results point to an urgent need to reduce excess
mortality among IDUs in Puerto Rico.

KEYWORDS Injection drug users, Mortality, New York City, Puerto Rico.

INTRODUCTION

The mortality of drug users have been found to be substantially higher than that of
the general population.1–4 Excess risk of mortality among drug users has been
attributed to HIV infection, drug overdosing, and violence.5–7 Fluctuations over
time in the relative influence of different causes of death have also been noted.
During the 1990s, several studies reported decreasing death rates due to HIV
infection among drug users and attributed the downward trends to the new HIV
medication regimens.8,9 However, during the same period, other studies docu-
mented significant increases in drug overdose deaths in several countries.10–15
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Notwithstanding these studies, the rates and causes of mortality of Hispanic drug
users in the U.S. remain understudied. For the most part, mortality among drug users
has been examined among non-Hispanic white and African-American groups.16

Furthermore, the few studies that have assessed mortality among Hispanic drug
users have generally not distinguished among Hispanics of different national
origins.8,17 There is ample evidence that Hispanics of different national origins have
widely divergent drug use patterns and differ also in the consequences of their drug
use.18–20 A study conducted by Selik21 on mortality due to HIV infection among
U.S. Hispanics found large disparities in death rates by national origin. Hispanics of
Puerto Rican origin had a significantly higher rate of death due to HIV diseases
than those of Cuban, Central/South American or Mexican origin.

Among Hispanics, Puerto Ricans have been one of the groups most severely
affected by the drug abuse and HIV/AIDS epidemics.22 There is evidence that the
drug use rates of Puerto Ricans living in the U.S. mainland are among the highest of
all Hispanic populations.18,23,24 Moreover, Puerto Rico is one of the AIDS epicenters
of the Americas with annual incidence rates consistently among the ten highest in the
U.S.25 and cumulative per capita rates among the highest in the Central America
and Caribbean region.26 Drug injection is the main HIV/AIDS transmission
category in Puerto Rico27 and among Puerto Ricans living in the U.S. mainland.28

Not surprisingly, Puerto Rican drug users have consistently been found to have a
greater overall HIV risk than drug users of other ethnic/racial backgrounds and other
Hispanic/Latino groups.22,29 Yet little is known about the mortality risks of Puerto
Rican drug users.

This study assessed the mortality rates of Puerto Rican injection drug users
(IDUs) residing in two urban settings: East Harlem, New York (NY), and Bayamon,
Puerto Rico (PR). We had previously examined the mortality rate of a group of
IDUs in Puerto Rico30 but had been unable to compare the data to that of a sample
from the U.S. mainland. In the present study, two samples of street-recruited Puerto
Rican IDUs were recruited and prospectively followed-up with similar methodol-
ogies to assess differences in mortality rates and causes of death.

MATERIALS AND METHODS

Sampling and Subjects
Data for this study were collected as part of the parent ARIBBA project (Alliance
for Research in El Barrio and Bayamon). Detailed descriptions of the study design,
sampling and instrumentation of the ARIBBA project have been published
elsewhere.31 The catchment areas of the ARIBBA project comprised the East Harlem
area of New York City and the urban section of the municipality of Bayamon in the
San Juan metropolitan area in Puerto Rico. Ethnographic mapping procedures were
conducted to locate the drug copping areas and divide the catchment areas into
sectors.32 Potential participants were identified through random visits to the sectors.
To be eligible, subjects had to self-identify as Puerto Rican, have injected drugs or
smoked crack during the last 30 days, and be 18 years old or more. An informed
consent previously approved by the IRBs of both research groups was verbally
explained. The approved informed consents included a provision enabling investigators
to inquire among third parties about the whereabouts of participants lost to follow-up.
Consenting subjects were tested with the OnTrak urinalysis TestStik system (Roche
Diagnostic Systems, Inc., Branchburg, NJ) to confirm recent use of heroin or cocaine.
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Participants were then assessed with a structured interview and offered HIV testing and
counseling. Sampling and recruitment of both cohorts was conducted between January
1998 and August 1999, and 1,199 drug users completed the baseline assessment: 800 in
New York City and 399 in Puerto Rico. Of these, 956 participants reported ever having
injected drugs: 637 in NY and 319 in PR. Participants not reporting a history of drug
injection were excluded from the analyses. Participants were followed-up and re-
assessed 6, 36, and 42 months after recruitment.

Interviewing and Measures
The interview protocol was designed in English by both teams of researchers and was
then translated into Spanish. The accuracy of the translation was verified through
back translation. The protocol was pilot tested in both sites and field personnel
conducted periodic cross-site visits to ensure the comparability of recruitment and
interviewing. The baseline assessment interview lasted, on average, 90 minutes.

Depression was measured using the Center for Epidemiologic Studies Depression
scale (CESD33). We used the cut-off point recommended for the population of Puerto
Rico (a score of 20 or more34). History of victimization included questions about ever
having been beaten, mugged or robbed, stabbed with a knife, or shot with a weapon.
Respondents were questioned about lifetime experiences of sexual abuse or rape.
Respondents indicating they had no close relative or friend with whom they spent
time were classified as socially isolated. Engagement in income-generating illicit
activities was ascertained by asking respondents if during the last 30 days they had
made money in the drug trade, prostitution, stealing or selling stolen goods or by
forgery or fraud. Several measures of drug use were used in this study. Respondents
were asked if they had used alcohol until intoxicated, had smoked crack cocaine, had
used heroin mixed with cocaine (Bspeedballs^), and the number of times they had
injected. These questions were asked of the 30-day period prior to the baseline
interview. History of drug overdosing was also asked of respondents. Respondents
were asked if they had exchanged syringes in a needle exchange program (NEP), if
they had received any drug treatment, and if they had been covered by health
insurance during the previous 30 days. HIV serostatus was measured using Orasure
(OraSure Technologies Inc., Bethlehem Pennsylvania). The Orasure sample collec-
tion stick was administered by project personnel trained in its proper use in the two
sites, and the samples were tested in the same laboratory. HIV-positive samples were
confirmed with a Western-blot assay. HIV-positive participants were asked if they
were receiving antiretroviral medications.

Mortality Data
Mortality was determined through the National Death Index (NDI) of the National
Center for Health Statistics. The National Death Index receives electronic records
of deaths from all U.S. states and territories following a standardized reporting
protocol. NDI officials estimate a lag of one year from the occurrence of a death to
its record being available in NDI’s datasets. A separate IRB panel at NDI reviewed
and approved the mortality ascertainment study. Upon completion of the 36- and
42-month follow-ups, lists of participants who had not been re-interviewed were
compiled and sent to NDI. Two separate lists were submitted, a first one after the
end of year 2001 and a second one after 2002 (when subjects had been in the study
a period of approximately four years). The lists included gender, first and last
names, social security numbers, and birth dates. NDI matched the lists against all
the deaths records reported nationwide and returned a computer print-out with
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all possible matches. Possible matches whose year of birth was within 2 years of our
information and whose last name and gender were a complete match were
considered to represent a deceased participant (86 cases).

Cause of death data was then compiled through the health departments of the
states where the subjects had died using the death certificate number provided by
NDI. Causes of death were examined and grouped into broader categories each one
including at least three cases. On initial review three groups of deaths were
defined—HIV/AIDS-related, drug overdoses, and homicide. HIV/AIDS-related
causes were defined as those deaths whose first cause was FHIV disease_ (ICD9 codes
042-044, ICD10 codes B20-B23.8) or whose first cause was an AIDS-defining disease
and the second cause was HIV disease or BLaboratory evidence of HIV^ (ICD10 code
R75). Drug overdose deaths were those coded E850–E858 (ICD9) or X40–X44
(ICD10) under the first or second cause. During the course of the study both the State
of New York and the Commonwealth of Puerto Rico required that all deaths
suspected of drug intoxication be autopsied. The remaining causes were classified
according to the specific system or organ failure as indicated on the death certificate’s
first cause. The systems found to have at least three cases were pulmonary,
cardiovascular, and gastrointestinal. Finally, a separate category was created for
deaths occurring due to sepsis. The remaining deaths were grouped into an Fother_
category.

Analyses The baseline characteristics of the two cohorts and the distributions of
causes of death were compared using chi-square, Student t, and Wilcoxon–Mann–
Whitney test. Relevant baseline characteristics were selected based on the mortality
literature and from our previous studies with these two cohorts.35 Annual mortality
rates were calculated as the total number of deaths divided by the number of person-
years in each cohort. Confidence limits for the annual mortality rates were calculated
by assuming a Poisson distribution. Annual survival probabilities were computed for
each cohort and tested with the Kaplan Meier Log Rank test. Standardized mortality
ratios were also calculated. For the NY cohort, the projected Hispanic population of
New York City in 2001 was used as the standard population. The projected
population of the island of Puerto Rico in 2001 was used as the standard population
for the PR cohort. General population projections and number of deaths were
obtained from the New York City Department of Health and Mental Hygiene and
from the Puerto Rico Health Department.36,37 The standardized mortality ratio for
each cohort was calculated as the number of observed deaths divided by the number
of expected deaths based on the age and gender specific death rates of the respective
general populations.38

To calculate adjusted relative risks of death of the PR cohort compared to the
NY cohort, time to death data was modeled using Cox’s proportional hazards
regression.39

RESULTS

Table 1 compares the baseline characteristics of the two cohorts. On average, the
NY cohort was five years older than the PR cohort (mean ages 38.6 vs. 33.2, p G
0.001). The NY cohort had a higher proportion of females than the PR cohort (22.0
vs. 14.1%, p = 0.003), and NY participants were more likely to be married than PR
participants (26.2 vs. 18.5%, p = 0.008). History of victimization, sexual abuse,
and social isolation were all more likely to be reported by the NY cohort than by
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the PR cohort (victimization: 81.2 vs. 70.8%, p G 0.001; sexual abuse: 13.0 vs.
7.2%, p = 0.007; social isolation: 30.6 vs. 21.3%, p = 0.002). Compared to the NY
cohort, the PR cohort was more likely to have injected drugs during the previous
30 days (87.0 vs. 96.9%, p G 0.001) and among those currently injecting, to inject
much more frequently (mean number of injections in the last 30 days 77.5 vs.
182.0, p G 0.001). NY participants were more likely than PR participants to have
used alcohol to intoxication (6.4 vs. 2.2%, p = 0.005) and to have smoked crack
(50.7 vs. 33.9%, p G 0.001) but were less likely to have injected speedballs (49.3 vs.
87.8%, p G 0.001). NY participants were also more likely to report prior episodes
of drug overdoses than PR participants (41.4 vs. 29.5%, p G 0.001). NY
participants were more likely than their counterparts in PR to have received
syringes from a needle exchange program (46.6 vs. 33.9%, p G 0.001), to be in drug
treatment (56.8 vs. 9.7%, p G 0.001), and to be covered by health insurance (67.2
vs. 38.6%, p G 0.001). HIV seroprevalence was slightly higher in the NY cohort
than in the PR cohort (28.9 vs. 22.9%, p = 0.048), and among HIV-positives, NY
participants were more likely to be taking antiretroviral therapy (37.0 vs. 9.6%, p G
0.001).

TABLE 1. Cohort profiles as measured upon recruitment

NY cohort (n = 637) PR cohort (n = 319)

n % Mean(SD) n % Mean(SD) p

Age 38.6(7.6) 33.2(8.3) G0.001
Female gender 141 22.1 45 14.1 0.003
High school education
or more

257 40.3 144 45.1 0.157

Homeless 145 22.8 71 22.3 0.860
Married 167 26.2 59 18.5 0.008
Depression 354 55.7 198 62.1 0.059
History of victimization 517 81.2 226 70.8 G0.001
History of sexual abuse 83 13.0 23 7.2 0.007
Social isolation 195 30.6 68 21.3 0.002
Engaged in income-
generating illicit
activities

326 51.2 174 54.5 0.326

Currently injecting drugs1 554 87.0 309 96.9 G0.001
Number of injections in
the last 30 days2

77.5(95.7) 182.0(147.2) G0.001

Intoxicated with alcohol1 41 6.4 7 2.2 0.005
Used crack1 323 50.7 108 33.9 G0.001
Used speedballs1 314 49.3 280 87.8 G0.001
History of ODs 264 41.4 94 29.5 G0.001
Received syringes from NEP 297 46.6 108 33.9 G0.001
In drug treatment1 362 56.8 31 9.7 G0.001
Covered by health insurance 428 67.2 123 38.6 G0.001
HIV positive test results 184 28.9 73 22.9 0.048
Taking antiretrovirals3 68 37.0 7 9.6 G0.001

SD Standard deviation, ODs drug overdoses, NEP Needle exchange program, last 30 days.
1During the 30-day period prior to the baseline interview.
2Among those injecting drugs during the 30-day period prior to the baseline interview.
3Among HIV-positive participants at time of recruitment, includes 20 cases reporting receiving HAART.
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During the course of the study the NY cohort recorded 2,615 person years and
33 deaths, an annual mortality rate of 1.3 per 100 person years (95% CI 0.8–1.7).
The PR cohort recorded 1,196 person years and 56 deaths, an annual mortality rate
of 4.8 (95% CI 3.5–6.0). The risk of mortality of the PR cohort was 312 times
higher than that of the NY cohort. The mortality rates were also estimated after
stratifying the cohorts by HIV serostatus at recruitment. The estimates are shown in
Table 2. In both cohorts the mortality rates of HIV-positives were about five times
the mortality rates of HIV-negatives (NY: 3.2 vs. 0.5; PR: 12.7 vs. 2.9). Relative
risks of mortality of the PR cohort compared to the NY cohort did not differ
noticeably between HIV-negatives and HIV-positives (incidence rate ratios of 5.4
and 4.0, respectively).

Figure 1 shows the plots of the annual cumulative survival probabilities of the
two cohorts. The cumulative survival probability of the PR cohort descended at a
much faster rate than that of the NY cohort, and the difference was statistically
significant (p G 0.001).

The mortality rates of the NY and PR cohorts were compared to those of their
respective general populations by calculating standardized mortality ratios (SMRs,
data not shown). The mortality rate of the general population of Puerto Rico was
about 35% higher than that of the general population of Hispanics in New York
City (321 vs. 240 per 100,000 population). The mortality rate of the NY cohort
was four times higher than the rate expected based on the mortality experience of
the Hispanic population of New York City (SMR = 4.4, 95% CI 3.5–5.4). The
SMR of the PR cohort was 312 times higher, 16.2 (95% CI 15.7–16.6). In both
cohorts, the SMRs of the females were several times higher than that of the males
(NY SMRs: females = 10.6, males = 3.6; PR SMRs: females = 85.7, males = 12.9).

Causes of deaths are shown in Table 3. The causes of death of the two cohorts
differed significantly (p = 0.016). The four principal causes of death of the NY
cohort were HIV/AIDS (50.0%), drug overdoses (13.3%), cardiovascular con-
ditions (13.3%), and pulmonary conditions (10.0%). The four principal causes of
the PR cohort were HIV/AIDS (37.0%), drug overdoses (24.1%), sepsis (13.0%),
and homicide (11.1%). Table 3 also compares the causes of death across gender
groups. The distributions were not statistically significant (p = 0.762), but there

TABLE 2. Mortality rates stratified by HIV-serostatus at time of recruitment

NY cohort

Person years Deceased Rate1 95% CI2 IRR 95% CI2

All 2,615 33 1.3 0.8–1.7
HIV-negative 1,894 10 0.5 0.2–0.9
HIV-positive 721 23 3.2 1.9–4.5

PR cohort

All 1,169 56 4.8 3.5–6.0 3.8 2.5–5.8
HIV-negative 941 27 2.9 1.8–4.0 5.4 2.8–11.8
HIV-positive 228 29 12.7 8.1–17.3 4.0 2.3–6.9

IRR Incidence rate ratio.
1Rates per 100 person years.
295% confidence intervals.
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were some notable differences. Compared to males, a greater proportion of females
died due to pulmonary conditions (4.7 vs. 15.0%), and none died of sepsis (6.3 vs.
0.0%).

Table 4 shows the results from modeling time to death with Cox proportional
hazards regression analysis. The table shows the hazards ratios estimated after
entering each covariate separately (without adjusting for the other variables) and the
hazards ratios estimated after adjusting for all other covariates. The relative risk of
mortality of the PR cohort as compared to the NY cohort increased from 3.7 prior to
entering other covariates in the model to 9.2 after adjusting for other covariates. The
other covariates found to be significantly associated with time to death were age (35-
44 years old—HR = 5.1, p = 0.028; 45 years or older—HR = 6.6, p = 0.014), female
gender (HR = 1.7, p = 0.048), education, (HR=0.6, p = 0.049), social isolation (HR =
2.4, p G 0.001), use of alcohol to intoxication (HR = 1.8, p = 0.041), and HIV
seropositivity at recruitment (HIV-positive not receiving antiretrovirals—HR = 2.7,
p G 0.001; HIV-positive receiving antiretrovirals—HR=5.6, p G 0.001). Interaction

TABLE 3. Causes of death by study site and gender

Cause of death1

NY cohort
(n = 33)

PR cohort
(n = 56)

p

Males
(n = 67)

Females
(n = 22)

pn % n % n % n %

HIV 15 50.0 20 37.0 26 40.6 9 45.0
Drug overdose 4 13.3 13 24.1 13 20.3 4 20.0
Homicide 0 0.0 6 11.1 5 7.8 1 5.0
Pulmonary 3 10.0 3 5.6 0.016 3 4.7 3 15.0 0.762
Cardiovascular 4 13.3 0 0.0 6 9.4 1 5.0
Gastrointestinal 2 6.7 2 3.7 3 4.7 1 5.0
Sepsis 0 0.0 7 13.0 4 6.3 0 0.0
Other 2 6.7 3 5.6 4 6.3 1 5.0

1Missing cause of death on five cases: three from the NY cohort and two from the PR cohort; three males and
two females.
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effects between study site and all the other covariates were tested, and none were
found to have a statistically significant effect over the risk of mortality (tests not
shown).

CONCLUSIONS

In this study we found the annual mortality rate of IDUs in Puerto Rico to be 312
times higher that that of Puerto Rican IDUs in New York City. Such a large
difference is rather surprising given that the cohort in New York City was older,
had a higher rate of HIV seroprevalence, was more likely to report histories of
victimization and sexual abuse, and was more likely to be socially isolated. The
relative risks of mortality of IDUs in Puerto Rico compared to their counterparts in
New York City did not differ noticeably among HIV-negatives and HIV-positives.
This suggests that the cross-site difference in the risk of mortality was not due to
differences in the rates of progression to AIDS or HIV prognosis but that mortality
was substantially higher regardless of HIV serostatus. However, the magnitude of
the difference in the death rates among HIV-positives should not be overlooked: Of
those who were HIV positive at baseline, 13% died in the New York cohort
compared to 40% in the Puerto Rico cohort. We also compared the mortality rates

TABLE 4. Results of regressing time to death with Cox_s proportional hazards regression

Covariates
Unadjusted
hazards ratio

Adjusted
hazards ratio 95.0% CI p

PR cohort1 3.7 9.2 4.8–17.8 G0.001
25–34 years old2 1.9 2.1 0.5–9.4 0.312
35–44 years old2 3.9 5.1 1.2–21.8 0.028
45 years or more2 4.0 6.6 1.5–29.8 0.014
Female gender 1.4 1.7 1.0–2.9 0.048
High school education or more 0.6 0.6 0.4–1.0 0.049
Homeless 0.8 0.7 0.4–1.2 0.196
Married 0.7 0.9 0.5–1.7 0.818
Depression 1.5 1.3 0.8–2.1 0.214
History of victimization 0.8 1.2 0.7–2.0 0.567
History of sexual abuse 1.4 1.2 0.6–2.4 0.675
Social isolation 1.7 2.4 1.5–4.0 G0.001
Engaged in income-generating
illicit activities3

0.7 0.7 0.5–1.2 0.185

Currently injecting drugs2 1.2 1.3 0.4–4.2 0.648
Intoxicated with alcohol3 2.4 1.8 1.0–3.1 0.041
Used crack2 0.7 0.7 0.4–1.2 0.197
Used speedballs2 1.8 1.0 0.6–1.7 0.994
History of ODs 0.8 0.7 0.4–1.1 0.157
Received syringes from NEP 1.5 1.6 0.9–2.8 0.139
In drug treatment2 0.7 1.2 0.6–2.1 0.628
Covered by health insurance 0.8 1.1 0.6–1.8 0.837
HIV-positive not receiving antiretrovirals4 4.0 2.7 1.7–4.5 G0.001
HIV positive receiving antiretrovirals4 4.3 5.6 2.9–10.9 G0.001

1Reference category = NY cohort.
2Reference category = 18 to 24 years old.
3During the 30-day period prior to the baseline interview.
4Reference category = HIV-negative at time of recruitment.
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of the two cohorts to that of their respective general populations and found that the
SMR of the Puerto Rico cohort was still 312 higher than that of the New York
cohort. Thus, differences in mortality rates in the general populations could not
account for the large cross-site difference.

The causes of death of the two cohorts also differed notably. Compared to the
New York City cohort, larger proportions of the deceased in Puerto Rico died of
drug overdoses (13 vs. 24%), homicide (none vs. 11%), and sepsis (none vs. 13%).
We had previously examined drug-overdose deaths at the population level and
found that while per-capita rates in the U.S., as well as in New York State, doubled
during the period from 1990 to 2000 (from 1.8 to 4.5 per 100,000 population, and
from 1.9 to 3.5, respectively), the rate in Puerto Rico increased threefold from an
already high rate of 3.3 in 1990 to 11.1 in the year 2000.40 From our data, we
cannot discern the extent to which differences in drug-overdose deaths could be
accounted by differences in purity of the drugs available to each cohort. However,
according to the information available at the Drug Enforcement Administration,
both the purity and price of street heroin in East Harlem and Bayamon during the
recruitment period were quite similar (average purity 53.1 T 4.3% in the Bayamon
area and 53.9 T 2.8% in the East Harlem area; Michael Chapman, personal
communication).

The difference in homicide deaths is also congruent with population-level
statistics. In 2001 the metropolitan area of San Juan had the highest murder rate
among 275 metropolitan areas reporting uniform crime statistics to the U.S.
Department of Justice.41 The per capita murder rate for San Juan was 25.8, while
that of New York City was 7.2.

Deaths caused by sepsis could be suggestive of an overall lower quality of life
among IDUs in Puerto Rico compared to New York City, with a preponderance of
deaths due to acute causes as opposed to chronic conditions.42 Specifically, soft skin
infections left untreated could lead to death by sepsis. In our study, outreach
workers and interviewers conducting cross-site visits commented on the unusually
high rate of infected skin lesions observed among the IDUs in Puerto Rico.
Unfortunately, we failed to collect measures of skin lesions and infections.

The large difference in the mortality rates of the two cohorts was not reduced
after adjusting for other predictors of mortality. The relative risk of the PR cohort
compared to the NY cohort increased more than twofold from 3.7 to 9.2 after
adjustment. This increase in relative risk of mortality was probably the result of the
PR cohort being younger and less likely to be socially isolated and HIV infected
than the NY cohort, yet having a substantially higher mortality rate.

The mortality rates estimated in this study are consistent with previous
estimates published for drug users in Puerto Rico and New York City.43,44

Mortality among IDUs in Puerto Rico was examined in the early part of the
1990s when HAART was not widely available.30 The estimate from this previous
study was equal to that of the current study (4.8). The findings of our study are also
consistent with some of our previous findings from the parent ARIBBA project,
indicating greater overall HIV risk and incidence and lower use of protective and
health services in the PR cohort compared to the NY cohort.35,45,46 The covariates
found to be significantly associated with time to death in the Cox proportional
hazards regression analysis—age, education, HIV infection, social isolation—are
also consistent with other studies of mortality.47–49

Even though we cannot rule out that other unmeasured individual-level factors
could account for the cross-site difference, higher-level factors such as access and
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availability of services might also be exerting an important influence. For example,
the catchment area where the NY cohort was recruited had five methadone
programs with multiple clinics where HIV care was directly offered. The catchment
area in PR had one methadone clinic working at full capacity and offering no other
health service.46 Additionally, HIV-positive IDUs in the New York cohort were
close to four times more likely to be on antiretrovirals than their counterparts in the
Puerto Rico cohort (37.0 vs. 9.6%). Focus group discussions in both sites regarding
experiences of mainland-island travel revealed that seeking drug treatment and
other health services was often presented as a reason for traveling to the mainland
but not for traveling from the mainland to the island.

Our study has a number of potential limitations that merit further discussion.
As is the case with all studies conducted with samples of community-recruited drug
users, the cohorts in this study cannot be considered representative of drug users in
either catchment area. We attempted to reduce selection biases by mapping the
street sites where drug users congregate and conducting recruitment visits at
random. Another limitation of our study is the fact that, except for the mortality
and HIV serostatus data, measures were derived from self-reports. We invested
considerable efforts at developing a comparable interview protocol for the two
cohorts, and previous studies of self-reports of street-recruited IDUs suggest that the
self-reports are reasonably valid and reliable.50,51 Nevertheless, the presence of
selection, recall, or social desirability biases in the data cannot be ruled out. The
mortality status of both cohorts was acquired from the same source, NDI, and we
had several conversations with officials of the NDI to confirm that states followed
similar reporting procedures and schedules. Nevertheless, we lack hard data on
differences in the accuracy and quality of state mortality reports.

Contrary to other studies,42 we found that receiving antiretroviral medications
among HIV-positives increased the risks of mortality. This finding should be
interpreted with caution. Our sample included a large number of HIV-negative
individuals, and they comprised the reference category against which the risk of
mortality of HIV-positives on antiretrovirals was assessed.

Notwithstanding these limitations, we believe the findings of this study are
highly compelling. The large disparity in mortality rates found in this study suggests
that the current emphasis on analyzing health disparities across different ethnic/
racial groups52,53 should be expanded to include the study of the disparities that
occur within single groups. The study of intra-group disparities could contribute
additional information on the factors affecting disparities and help address them
more effectively.

Our results also point to an urgent need to reduce excess mortality among IDUs
in Puerto Rico. The findings suggest that interventions should include efforts to
reduce violence and aggression against drug users, reduce fatal drug overdoses, and
raise the level of health care provided to IDUs in Puerto Rico. The especially high
mortality rates among females in both cohorts should also be of concern. The SMR of
females in the New York cohort was three times that of males and in Puerto Rico
almost seven times that of males. Moreover, after adjusting for other predictors of
mortality, female IDUs were almost two times more likely to die than males. Early
mortality among women is generally explained by women’s health behaviors, such as
reduced use of HAART despite its wide availability, lack of health care, and lack of a
regular source of care.54,55 However, the high mortality rate of female IDUs in our
cohorts also needs to be understood in light of the disproportional stigma the
Hispanic culture holds against drug-using women.56,57 Designing supportive
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systems, including health and drug treatment programs, that address the specific
needs of Puerto Rican drug-using women should also become a high priority public
health issue.
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