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ABSTRACT

Aims To determine the contribution of heroin, prescription opioids, cocaine and alcohol/drug combinations to the
total overdose death rate and identify changes in drug overdose patterns among New Mexico subpopulations.
Design We analyzed medical examiner data for all unintentional drug overdose deaths in New Mexico during 1990–
2005. Age-adjusted drug overdose death rates were calculated by sex and race/ethnicity; we modeled overall drug
overdose death adjusting for age and region. Findings The total unintentional drug overdose death rate in New
Mexico increased from 5.6 per 100 000 in 1990 to 15.5 per 100 000 in 2005. Deaths caused by heroin, prescription
opioids, cocaine and alcohol/drug combinations together ranged from 89% to 98% of the total. Heroin caused the most
deaths during 1990–2005, with a notable rate increase in prescription opioid overdose death during 1998–2005
(58%). During 1990–2005, the 196% increase in single drug category overdose death was driven by prescription
opioids alone and heroin alone; the 148% increase in multi-drug category overdose death was driven by heroin/alcohol
and heroin/cocaine. Hispanic males had the highest overdose death rate, followed by white males, white females,
Hispanic females and American Indians. The most common categories causing death were heroin alone and heroin/
alcohol among Hispanic males, heroin/alcohol among American Indian males and prescription opioids alone among
white males and all female subpopulations. Conclusions Interventions to prevent drug overdose death should be
targeted according to use patterns among at-risk subpopulations. A comprehensive approach addressing both illicit
and prescription drug users, and people who use these drugs concurrently, is needed to reduce overdose death.
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INTRODUCTION

Historically, a high prevalence of drug use has been
observed in New Mexico [1,2]. New Mexico led the United
States in unintentional and undetermined overdose
deaths in 2003 with a death rate of 17.5 per 100 000,
during which time the national rate was 7.5 deaths per
100 000, and four New Mexico counties were among the
top 25 US counties during 2001–03 [3]. Heroin in New
Mexico, almost exclusively black tar and brown, has
caused the most unintentional overdose deaths. Given the
extent of illicit drug use and its consequences, public
health efforts such as publicly funded syringe exchange

and training in naloxone administration have been
implemented and are ongoing, yet unintentional drug
overdose death rates continue to rise.

Unintentional drug overdose remains a primary cause
of illness and premature death among illicit drug users
world-wide [4–10]. In 2005, an estimated 19.7 million
Americans aged 12 years or older were current illicit
drug users, representing 8.1% of the population [11].
The 2005 rate of current illicit drug use in the United
States was similar to the rate in 2004 (7.9%), 2003
(8.2%) and 2002 (8.3%). Even though national estimates
of drug use prevalence have not changed over the last few
years, rates of overdose death have been increasing in the
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United States [12]. Factors that may contribute to excess
drug overdose death range from individual factors such
as multi-drug use [13–16], drug injection administration
[17,18] and loss of tolerance [19–21], to contextual/
social factors such as using in public locations [22], using
alone and with people who may be less likely to call for
help [23,24], to deteriorating environment [25] and
increased drug purity [26].

The study of overdose death patterns over time may
help to explain the factors that impact trends in overall
drug overdose death among a population. Coffin et al.
[16] provided evidence that changes in multi-drug over-
dose death from opiates, cocaine and alcohol accounted
for most of the change in total overdose death rates in
New York City (NYC) during 1990–98. They also demon-
strated that overdose death trends among subpopulations
reflected the varying drug combination overdose deaths
within those groups. Using similar methods, we analyzed
medical examiner records for all unintentional drug over-
dose deaths from 1990 to 2005 in order to (i) gain a
better understanding of the extent to which drug combi-
nations contribute to the unintentional overdose death
rate over time; and (ii) identify changes in drug overdose
death patterns among gender and racial/ethnic groups.
In addition to heroin, cocaine and alcohol/drug combi-
nations, we also examined prescription opioids, given the
growing role of these drugs among unintentional drug
overdose deaths in New Mexico [27,28]. A comprehen-
sive investigation of illicit and prescription drug overdose
death by demographics could provide a solid foundation
from which to target prevention programs and interven-
tions among subpopulations.

METHODS

All cases of unintentional drug overdose death were iden-
tified in New Mexico from 1990 to 2005 using an elec-
tronic database provided by the Office of the Medical
Investigator (OMI). OMI is authorized to investigate all
deaths in New Mexico that are sudden, unexplained,
suspicious, violent or unattended, with the exception of
those that occur on federal or tribal jurisdictions.
However, OMI is often contracted to investigate some of
those deaths as well. For all deaths suspected of being due
to the effect of drugs or poisons, a full autopsy is carried
out, samples are screened for drugs of abuse and those
with positive results are confirmed with additional tests.
OMI pathologists consult with toxicologists in case evalu-
ations. When individuals die from toxic substances after a
period of hospitalization OMI procures antemortem
specimens, when available, from the health-care facility
for toxicological testing.

Classification for cause of death is determined by OMI
board-certified forensic pathologists and is not simply a

determination of the presence or absence of a drug in a
toxicological screen. The diagnosis of a drug overdose
death is dependent on the autopsy, circumstances of
death, scene investigation, medical records and blood
concentration levels of one or more drugs, either with or
without alcohol, as determined by the pathologist.
Accordingly, pathologists classify manner of death based
on information from the full investigation.

The main metabolites for heroin and morphine are
similar. In order to distinguish heroin overdose death
from prescription morphine overdose death, heroin-
caused overdose death is diagnosed by the presence of
6-monoacetylmorphine (6-MAM) and/or morphine, in
combination with information from the OMI investiga-
tion. In general, a heroin-caused death is diagnosed when
a lethal blood concentration level for 6-MAM is found.
When a morphine blood concentration level is found
without the presence of 6-MAM, OMI may conclude that
heroin is the cause of overdose death after considering all
available information (i.e. syringe/heroin at scene, track
marks, history of heroin use). The finding of a morphine
blood concentration in a decedent is classified as a
morphine-caused death if the differentiation between
heroin- and morphine-caused death is not definitive.

Statistical analyses and covariates

Analyses included unintentional drug overdose dece-
dents who were residents of and died in New Mexico from
1990 to 2005 (n = 2954). Five per cent (n = 136) of
decedents were missing data for the drug(s) that caused
death and were excluded. The total number and rates of
unintentional drug overdose deaths were calculated for
each year of the study period and for the primary drugs
causing overdose death in New Mexico, namely heroin,
prescription opioids (methadone, oxycodone, hydroc-
odone, propoxyphene, fentanyl, morphine, codeine,
meperidine, hydromorphone), cocaine and alcohol in
combination with drugs. This analysis does not describe
other less common drugs that caused overdose death.
One-year and 2-year death rates from heroin, prescrip-
tion opioids, cocaine and alcohol/drug combinations
were also calculated by sex and the three largest racial/
ethnic groups in New Mexico: non-Hispanic white, His-
panic white and American Indian (subsequently referred
to as white, Hispanic and American Indian). Death rates
among American Indians were not shown for some
analyses due to a small number of events. Death rates
were expressed per 100 000 person-years and age-
adjusted to the 2000 US standard population.

For the purpose of this analysis, single drug category
overdose was death caused by one of the four drug catego-
ries and multi-drug category overdose was death caused
by at least two categories. It is important to note that while
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heroin, cocaine and alcohol were single categories of a
drug, the category of prescription opioids included mul-
tiple drugs. Specific categories of drugs were first exam-
ined as causing death either alone or in combination with
other drug categories (not mutually exclusive), and then
unique combinations of categories were analyzed and pre-
sented in descending order of the most frequently
observed combinations. Annual death rates were also cal-
culated for overdose from single and multiple drugs, where
drugs in the category of prescription opioids were counted
as single drugs alongside heroin, cocaine and alcohol. For
instance, death caused by methadone and oxycodone was
coded as a multi-drug overdose death.

Population denominators for rate calculations were
bridged-race census/intercensal estimates for 1990–99,
a collaboration of the US Census Bureau and the National
Center for Health Statistics [29]. State population esti-
mates for 2000–05 were generated by the Bureau of
Business and Economic Research (BBER), University of
New Mexico. It is believed that the US Census Bureau
population estimate for New Mexico is an undercount,
due to the methodology based upon raking processes for a
national control total. The BBER evaluates all input data
and employs a housing unit-based methodology, vali-
dated by building permits and birth/death records, which
is believed to result in a more accurate population esti-
mate for New Mexico.

Lastly, a regression model was examined for overall
overdose death rates. The model was tested for over-
dispersion and fitted as a log-linear regression (i.e. log link
and Poisson distribution) with an offset equal to the
natural logarithm of person-years. The overall model fit
was assessed using deviance test statistics and residuals,
and was found appropriate. The covariate effects were
expressed as incidence rate ratios (RR) or relative risks,
with 95% confidence intervals (95% CI).

RESULTS

There were 2954 unintentional drug overdose deaths
among New Mexico residents between 1990 and 2005.
Ninety-five per cent (n = 2818) of decedents had data for
the drug(s) causing death and were included in this
analysis. The median age was 40.0 years (1st, 3rd inter-
quartile range: 32.7, 46.6) and the majority were male
(77.0%). More than half of decedents were Hispanic
(54.7%), 39.9% were white and 2.6% were American
Indian. Nearly half of decedents (47.4%) resided in the
Albuquerque area, with north-eastern New Mexico
(19.9%) being the second most common region of resi-
dence. Death was caused by heroin for 50.0% of dece-
dents (ranging from 36.4% in 2003 to 68.7% in 1995),
prescription opioid for 33.9% (ranging from 23.3% in
1996 to 41.7% in 1990), cocaine for 37.6% (ranging

from 16.7% in 1990 to 50.0% in 1999) and alcohol/drug
combination for 32.9% (ranging from 24.9% in 2001 to
47.1% in 1992).

Overall drug overdose death and types of
drugs causing death

Table 1 shows counts and age-adjusted rates of uninten-
tional drug overdose death from 1990 to 2005. The total
unintentional overdose death rate increased from 5.6 per
100 000 (n = 84) in 1990 to 8.8 per 100 000 (n = 153)
in 1997, and then increased to 15.5 per 100 000
(n = 289) in 2005. During 1990–2005, the proportion of
drug overdose deaths caused by heroin, prescription
opioids, cocaine or alcohol/drug combination was 93.0%
(n = 2620) overall, ranging from 88.7% in 1992 to
98.5% in 1994. The peak year for death rates from heroin
and alcohol/drug combination was 1998 and the peak
for death rates from prescription opioids and cocaine was
2003. The largest rate increase over the study period was
observed for cocaine overdose death, rising 612% from
0.8 per 100 000 in 1990 to 5.7 per 100 000 in 2005.
Counts and rates in Table 1 represent the drugs causing
death either alone or in combination with other drugs.

Single and multi-drug overdose death

As seen in Table 2, the overdose death rate from one drug
category ranged from a low of 2.2 per 100 000 in 1991
to a peak of 8.0 deaths per 100 000 in 2005. The highest
unintentional overdose death rates from one drug
category were found for prescription opioids (1.8 per
100 000) and heroin (1.6 per 100 000) over all years,
although the prescription opioid death rate was consis-
tently higher than the heroin overdose death rate only
during 2000–05. The overall death rate from one drug
category increased 196% from 1990 to 2005.

Over all years, death caused by use of two or more
substances (among the categories of heroin, prescription
opioids, cocaine and alcohol/drug) was found for 47.2%
(n = 1330; 4.9 deaths per 100 000) of all unintentional
drug overdose. The overdose death rate from at least two
drug categories peaked at 6.5 per 100 000 in 2003, and
the most common combination of drug categories
causing overdose death was heroin/alcohol, followed by
heroin/cocaine. The heroin/alcohol overdose death rate
was lowest in 1990 and peaked in 1998. The heroin/
cocaine overdose death rate was also lowest in 1990 and
peaked in 1999. The overall death rate from two or more
drug categories increased 148% from 1990 to 2005.

Death rates from one and two or more drugs are also
shown in Table 2. The single drug overdose death rate
increased 158% over all years, rising from 2.6 per
100 000 in 1990 to 6.7 per 100 000 in 2005. Over all
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years, the multi-drug overdose death rate increased
188% and peaked at 7.5 deaths per 100 000 in 2005.

Overall drug overdose death among racial/ethnic
groups and sex

Annual unintentional drug overdose death rates were
calculated by race and sex. The overall overdose death
rate increased 58% among Hispanics (11.3 per 100 000
in 1990 to 17.9 per 100 000 in 2005), 478% among
whites (2.8 per 100 000 in 1990 to 16.2 per 100 000 in
2005) and 900% among American Indians (0.5 per
100 000 in 1990 to 5.0 per 100 000 in 2005). The
overall overdose death rate increased 123% among males
(10.2 per 100 000 in 1990 to 22.8 per 100 000 in
2005) and 664% among females (1.1 per 100 000 in
1990 to 8.4 per 100 000 in 2005).

Figure 1 shows trends in drug overdose death by race/
sex classes from 1990 to 2005. During this time period,
overdose death rates were highest among Hispanic males
(24.8 per 100 000), followed by white males (11.8 per
100 000), white females (5.2 per 100 000), Hispanic
females (4.9 per 100 000), American Indian males
(4.4 per 100 000) and American Indian females (1.4 per
100 000). The death rate peaked at 31.4 per 100 000
among Hispanic males in 2003, 21.1 per 100 000
among white males in 2005 and 7.8 per 100 000 among
American Indian males in 2002. The overdose death rate

among white females was higher than the rate among
Hispanic females for 10 of the 16 years studied and con-
sistently higher than the rate among American Indian
females over all years. In 2005, there were 11.4 deaths
per 100 000 among white females, 7.1 deaths per
100 000 among Hispanic females and 2.8 deaths per
100 000 among American Indian females.

Types of drug overdose death among race/sex classes

We then examined drug overdose death by the major
types of drugs causing death, either alone or in combina-
tion with other categories, among race/sex classes.
Among Hispanic males, heroin-caused overdose death
was most frequent over all years studied (16.0 deaths per
100 000) and peaked in 1998 at 22.2 deaths per
100 000. Heroin was also the most frequent drug
causing overdose death among white males, peaking in
2000 at 8.7 deaths per 100 000. Since 2000, however,
the heroin-caused overdose death rate among white
males declined to match the death rates from prescription
opioids and cocaine. During the time period studied, over-
dose death among American Indian males was caused
most often by heroin and alcohol/drug combinations
(both death rates were 2.2 per 100 000).

Among Hispanic females, overdose death from pre-
scription opioids was most common over all years studied
(2.3 deaths per 100 000), peaking at 4.6 per 100 000 in

Table 1 Unintentional drug overdose death numbers and rates for New Mexico decedents, 1990–2005.

Total

Heroin,
prescription
opioids, cocaine
or alcohol/drug Heroin*

Prescription
opioids* Cocaine* Alcohol/drug*

n Rate n Rate n Rate n Rate n Rate n Rate

1990 84 5.6 79 5.2 38 2.6 35 2.2 14 0.8 32 2.1
1991 90 5.6 81 5.1 41 2.6 37 2.3 18 1.0 40 2.5
1992 104 6.7 93 5.9 53 3.4 34 2.2 34 2.1 49 3.2
1993 125 7.6 113 6.9 76 4.6 41 2.4 41 2.4 52 3.1
1994 121 7.3 119 7.2 68 4.1 38 2.3 47 2.7 45 2.7
1995 134 7.9 128 7.6 92 5.5 35 2.1 36 2.1 55 3.3
1996 146 8.5 137 7.9 81 4.7 34 2.0 49 2.8 55 3.2
1997 153 8.8 142 8.2 78 4.5 47 2.7 74 4.2 56 3.2
1998 214 12.2 205 11.7 133 7.6 64 3.6 78 4.5 78 4.5
1999 208 11.8 197 11.2 115 6.5 63 3.6 104 5.9 61 3.5
2000 205 11.5 194 10.9 117 6.6 63 3.5 91 5.1 73 4.1
2001 193 10.7 176 9.7 81 4.5 75 4.1 78 4.4 48 2.7
2002 233 12.9 221 12.3 120 6.7 68 3.8 94 5.3 75 4.2
2003 283 15.5 255 13.9 103 5.7 111 6.0 110 6.1 77 4.2
2004 236 12.5 215 11.4 89 4.8 102 5.4 88 4.7 59 3.2
2005 289 15.5 265 14.2 125 6.8 108 5.7 105 5.7 73 4.0
1990–2005 2818 10.4 2620 9.6 1410 5.2 955 3.5 1061 3.9 928 3.4
% change 177% 173% 161% 159% 612% 90%

*Not mutually exclusive, where the drug may have caused death either alone or in combination with other drug(s).
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2001. The same was found for white females, although
the death rate from prescription opioids rose dramatically
during the last half of the study period. Since 2000, the
prescription opioid death rate for white females increased
by 325% from 1.8 deaths per 100 000 to a peak of 7.7
deaths per 100 000 in 2005. Figure 2 shows trends in
unintentional drug overdose death rates among white
females during the study period.

Drug combinations causing overdose death among
race/sex classes

We calculated 2-year death rates for the unique drug cat-
egory combinations found causing death among race/sex
classes from 1990 to 2005; the most common categories
are shown in Table 3. During the time period studied,
Hispanic male overdose death was most often caused by
heroin alone and heroin/alcohol, white male overdose
death was caused most often by prescription opioids alone
and heroin alone, and both Hispanic and white female
overdose death was caused most often by prescription

opioids alone. Among American Indians, the most
common drug combination causing overdose death over
all years studied was heroin/alcohol (0.9 per 100 000)
among males and prescription opioids/alcohol (0.2 per
100 000) among females (data not shown).

Death rates from single and multi-drug categories by
race/sex classes are also shown in Table 3. From 1990 to
2005, overdose death from one drug category increased
27% among Hispanic males, 224% among white males,
500% among Hispanic females and 1320% among white
females. Overdose death from multiple drug categories
increased by 58% among Hispanic males, 221% among
white males, 40% among Hispanic females and 1150%
among white females.

Prescription opioid overdose death

There was an 81% increase in the unintentional overdose
death rate caused by prescription opioids, either alone or
in combination with other drugs, during the last half of
the study period. As 34% (n = 955) of all unintentional
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drug overdose deaths were caused by prescription opioids,
49% (n = 470) of those deaths were caused in combina-
tion with heroin, cocaine or alcohol. Figure 3 shows the
cumulative contribution of each drug combination to the
sum of all overdoses caused by prescription opioids
between 1990 and 2005. Over all years, the proportion of
total prescription opioid overdose deaths grew from 36%

in 1990 (0.8 deaths per 100 000 of 2.2 per 100 000) to
61% in 2005 (3.5 deaths per 100 000 of 5.7 per
100 000). In addition, the overall overdose death rate
from prescription opioids alone was highest among white
males (2.4 per 100 000) and white females (2.1 per
100 000). The overdose death rate from prescription
opioids in combination with other drug categories was

Table 3 Rates of unintentional drug overdose death for the most common drug category/combinations found causing death by
race/sex classes, New Mexico 1990–2005.

Race/sex class and
drug combinations 1990–91 1992–93 1994–95 1996–97 1998–99 2000–01 2002–03 2004–05 1990–2005

Hispanic male
Opioids 1.6 2.0 0.8 1.3 1.7 1.5 3.2 2.8 2.0
Her 4.7 3.7 5.8 4.6 5.9 3.4 5.5 4.0 4.7
Her + alcohol 3.2 5.3 5.6 4.3 5.3 4.6 4.7 3.8 4.7
Coc 0.8 1.2 1.3 2.2 2.7 3.0 4.2 3.2 2.5
Her + Coc 1.1 0.6 1.3 1.9 3.8 2.6 3.3 4.0 2.4
Her + Coc + alcohol 0.3 1.7 1.8 2.1 3.9 2.6 3.2 2.6 2.4
Opioids + alcohol 2.5 0.7 1.0 1.3 0.6 0.3 0.9 1.9 1.1
Opioids + Coc 0.4 0.5 0.0 0.3 1.2 0.9 0.8 1.1 0.7
1 drug category 8.1 7.8 8.7 8.5 10.6 8.7 13.3 10.3 9.7
2+ drug categories 9.6 12.0 13.8 12.3 18.5 14.1 16.1 15.2 14.3

White male
Opioids 0.9 1.0 0.9 1.3 2.9 4.0 4.1 4.2 2.4
Her 1.3 0.7 1.7 1.3 3.1 2.8 0.8 2.4 1.8
Her + alcohol 0.5 1.2 0.4 1.1 2.0 0.9 1.5 0.9 1.1
Coc 0.5 0.7 0.7 1.3 1.1 1.3 2.0 2.1 1.2
Her + Coc 0.1 0.3 0.3 0.6 2.0 1.3 1.7 1.3 0.9
Her + Coc + alcohol 0.0 0.6 0.5 0.8 0.4 1.3 0.6 1.1 0.7
Opioids + alcohol 0.5 0.6 0.4 0.2 0.7 0.1 1.2 1.1 0.6
Opioids + Coc 0.1 0.1 0.0 0.1 0.6 0.4 0.6 0.6 0.3
1 drug category 2.9 3.0 3.8 4.2 7.3 8.5 7.4 9.4 5.9
2+ drug categories 1.9 4.1 2.3 4.3 7.0 5.0 6.6 6.1 4.7

Hispanic female
Opioids 0.4 0.2 0.3 1.1 1.0 2.0 1.9 2.6 1.3
Her 0.0 0.4 0.7 1.1 0.6 0.7 0.6 1.4 0.7
Her + alcohol 0.0 0.2 0.1 0.4 0.1 0.3 0.1 0.3 0.2
Coc 0.0 0.5 0.1 0.3 0.4 0.6 0.9 0.8 0.5
Her + Coc 0.0 0.1 0.4 0.2 1.1 0.4 1.3 0.4 0.5
Her + Coc + alcohol 0.0 0.1 0.3 0.3 0.4 0.3 0.1 0.2 0.2
Opioids + alcohol 1.0 0.3 0.4 0.3 0.0 0.3 0.0 0.3 0.3
Opioids + Coc 0.0 0.0 0.1 0.2 0.1 0.6 0.5 0.3 0.2
1 drug category 0.8 1.1 1.2 2.8 2.0 3.6 3.5 4.8 2.6
2+ drug categories 1.5 1.5 1.9 1.8 2.4 2.3 2.6 2.1 2.1

White female
Opioids 0.3 0.3 1.0 1.0 1.9 2.0 4.5 5.8 2.1
Her 0.1 0.1 0.6 0.5 0.5 0.1 0.7 0.6 0.4
Her + alcohol 0.0 0.1 0.1 0.1 0.0 0.4 0.1 0.0 0.1
Coc 0.0 0.4 0.1 0.5 0.7 0.4 0.9 0.7 0.5
Her + Coc 0.0 0.1 0.4 0.4 0.1 0.6 0.4 0.4 0.3
Her + Coc + alcohol 0.0 0.1 0.0 0.0 0.1 0.1 0.1 0.0 0.1
Opioids + alcohol 0.1 0.0 0.4 0.1 0.3 0.3 0.5 0.5 0.3
Opioids + Coc 0.1 0.1 0.0 0.5 0.5 0.4 0.2 0.8 0.3
1 drug category 0.5 0.7 1.8 2.1 3.2 2.5 6.1 7.1 3.1
2+ drug categories 0.2 0.7 1.5 1.4 1.3 1.9 1.7 2.5 1.4

Coc: cocaine; Her: heroin.
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highest among Hispanic males (4.1 per 100 000) and
white males (1.8 per 100 000) over all years.

Modeling overall overdose death

There was further evidence from the regression model
that unintentional drug overdose death differed by sex
and race/ethnicity, after adjusting for age group and
New Mexico region. The risk of overdose was signifi-
cantly higher for males compared to females (RR = 3.37;
95% CI: 3.08, 3.68). Compared to whites, the risk of
overdose was significantly higher among Hispanics for
almost every year during the study period, with RR
ranging from 1.30 to 3.66, except in 2005 (RR = 1.06;
95% CI: 0.84, 1.34). The interaction between Hispanic
race and year shows that the increased risk of overdose
death among Hispanics compared to whites diminished
significantly over time. American Indians were signifi-
cantly less likely than whites to die from drug overdose
over all years (RR = 0.36; 95% CI: 0.28, 0.47). Among
males, the same relationship was observed where risk of
overdose death was significantly higher among Hispanic
males relative to white males (RR ranging from 1.52 to
4.92), except in 2005 (RR = 1.29; 95% CI: 0.98, 1.71),
but there was no significant difference in risk of overdose
death between Hispanic females and white females. The
same significantly reduced overdose risk was found
among American Indian males compared to white males
(RR = 0.41; 95% CI: 0.31, 0.55) and American Indian
females compared to white females (RR = 0.27; 95% CI:
0.17, 0.43).

DISCUSSION

There has been a substantial increase in unintentional
drug overdose death in New Mexico since 1990. The pro-
portion of total unintentional overdose death caused by
heroin, prescription opioids, cocaine and alcohol/drug
combinations together ranged from 89% to 98% during
1990–2005. Although heroin alone or in combination

with other drugs caused the most overdose deaths during
the study period, there was a notable increase in the over-
dose death rate attributed to prescription opioids during
1998–2005. Over all years, Hispanic males had the
highest drug overdose death rate, followed by white
males, white females, Hispanic females and American
Indians. The most common drug combinations causing
overdose death were heroin alone and heroin/alcohol
among Hispanic males, heroin/alcohol among American
Indian males and prescription opioids alone among white
males and all female subpopulations.

From 1990 to 2005, the overdose death rate caused
by use of only one drug (among heroin, prescription
opioids, cocaine) or by an alcohol/drug combination
increased nearly 200%, driven by increases in death
caused by prescription opioids and heroin. Overdose
death from at least two of the categories increased
roughly 150%, driven by increases in death caused
by heroin/alcohol and heroin/cocaine combinations.
During the last half of the study period, the multi-drug
category overdose death rate remained relatively stable,
while the death rate from one drug category increased
48% and surpassed the death rate from multiple catego-
ries in 2001. The greatest rate increases for both single
and multi-drug category overdose death were found for
females. In addition, the overdose death rate from only
one drug (as opposed to one drug category) increased
roughly 160% over all years and peaked in 2005, nearly
matching the overdose death rate from multiple drugs.
The authors are not aware of other locales reporting this
overall trend, and previous research in the United States
and abroad has suggested that changes in drug overdose
death over time were due to changing trends in multi-
drug overdose death [14–16]. Public health efforts aimed
at reducing multi-drug use may be influential in decreas-
ing overall unintentional overdose death, but the sub-
groups most at risk for single drug overdose death deserve
equal attention in New Mexico. It would be interesting to
determine whether this recent rise in single drug overdose
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death has been observed elsewhere and evaluate poten-
tial reasons for the changing trend.

Prescription opioids caused 34% of unintentional
drug overdose deaths in New Mexico during 1990–2005,
emerging as a leading cause of overdose death. We found
that prescription opioids caused overdose death more
often among females than any other drug type during the
study period, and contributed largely to the fivefold
increase in the overall drug overdose death rate among
females. Among white females, in particular, there was
an alarming increase in the overdose death rate from pre-
scription opioids from 2000 to 2005. In New Mexico
during 1993–2004, an increasing trend in prescription
opioid overdose death was documented [28], especially in
rural areas [27], adding to the already severe burden
from illicit drug use in the state. The further character-
ization of opioid overdose decedents and the finding of
such high rates of death among females justify a con-
certed effort for overdose prevention and education
among women who use these drugs.

The most frequent drug category causing overdose
death since 2001 was prescription opioids alone, exceed-
ing death from heroin alone and heroin/alcohol. There
has been an increasing trend world-wide in the use of
prescription opioids for both medical [30–35] and
non-medical purposes [36,37]. Unfortunately, this study
cannot address the circumstances of use or drug source
(i.e. physician prescription, friend/family, street diversion,
internet, Mexican pharmacies). We cannot overempha-
size the need to clarify the extent of prescription opioid
diversion and abuse. However, it is possible that a sizeable
proportion of decedents from opioids alone were access-
ing services and had a medical encounter during which
time opioid use was verified by a health-care professional,
an opportune window to engage and educate the patient
and family members on safe drug use. The role of provid-
ers may be decisive in reducing drug overdose. Overall
community health would benefit if primary care provid-
ers in areas of high drug use prevalence were equipped
with advanced training in addiction medicine [38,39]
and demonstrated knowledge concerning opioid pre-
scribing guidelines (i.e. tolerance, dose escalation) [40]
and the effective practice for treating pain, particularly
the opposing dilemmas of potential diversion/abuse of
opioids and undertreatment of pain [41].

Because heroin continues to cause the most uninten-
tional overdose deaths in New Mexico, it is essential that
harm reduction programs continue the delivery of con-
sistent overdose prevention campaigns with expansion
and diffusion of current strategies. Efforts should be sup-
ported to train more physicians and counselors in using
buprenorphine; as of June 2007, 60 physicians and six
treatment centers in New Mexico were certified. Policy
development such as non-prescription naloxone avail-

ability and training for people (and family and friends)
who use prescription opioids, not only heroin users, may
also reduce the number of unintentional overdose deaths
caused by opiates [39].

Hispanics were over-represented among uninten-
tional drug overdose deaths compared to the general
population, comprising 55% of decedents and roughly
40% of the New Mexico population. Rates of overdose
death among Hispanics were consistently higher than
whites during the study period. Although the death rate
for both Hispanics and whites increased since 1990, the
disparity was diminishing in recent years. Research in
New York City has also shown higher overdose death
rates among Hispanics compared to whites [16,42].
Recent national estimates for current illicit drug use
among people aged 12 years and older were 8.1% of
whites and 7.6% of Hispanics [11]. Given the similar
drug use prevalence by race/ethnicity, it is important to
understand the issues that impact disparity in overdose
death between Hispanics and whites in the United States.
These may range from direct factors that affect overdose
death, such as drug use patterns and attitudes about acti-
vating emergency services [42], to underlying health-
related factors that may be associated indirectly with the
outcome of overdose death, such as differential levels of
unmet treatment need [43], insurance status [44,45],
language barrier [46] and poverty [47,48]. In addition, it
is important to identify factors among heterogeneous His-
panic subgroups in New Mexico that may result in worse
drug use outcomes, such as increased levels of accultura-
tion [49,50] and heritage [51]. Lastly, pharmacogenetic
research could help to explain racial differences in drug
overdose death outcome and drug use patterns. These
data show that heroin and psychostimulant addiction is
highly heritable and drug-specific gene susceptibility
varies by race/ethnicity [52]. This research direction may
also elucidate gene variants among subpopulations that
predict drug vulnerability and response to medication-
assisted treatment. These are significant steps towards the
goal of individualizing clinical treatment and informing
effective prevention strategies.

There were limitations to the present study. We ana-
lyzed unintentional drug overdose when it was desig-
nated as the cause of death by OMI. Variability among
medical examiners is possible, leading to misclassification
of the drug causing death and single versus multi-drug
overdose among some decedents analyzed in this study.
Secondly, the study findings may not be generalizable to
the same racial/ethnic groups elsewhere. Finally, unin-
tentional overdose death rates among American Indians
were lowest compared to Hispanics and whites, but it is
unknown how many overdose deaths occurred on tribal
land as OMI is not always contracted to investigate these
deaths. In New Mexico, there is a formal agreement with
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American Indian tribes to ensure that death certificates
for tribal members are included in the state death records.
Therefore, we compared American Indian unintentional
overdose death from OMI data to the same from state
death records to clarify the extent to which OMI was con-
tracted by tribes to investigate overdose death during
1999–2005. There was a difference of four decedents
(< 10% of total decedents), suggesting that OMI was con-
tracted to investigate most deaths on tribal land that were
identified as unintentional drug overdose on the death
certificate. Furthermore, analysis of national death data
from 1990 to 2003 showed that unintentional overdose
death rates among American Indians in the United States
were, on average, 30% higher than death rates for Ameri-
can Indians in New Mexico over all years (3.2 per
100 000 in the United States versus 2.5 per 100 000 in
New Mexico), yet the rate of increase was similar (234%
for the United States and 214% for New Mexico) [53].

In conclusion, there is great benefit in identifying sub-
populations most at risk for overdose within a particular
locale and tracking these subpopulations over time. In the
United States and abroad, region-specific surveillance is
necessary as these target populations vary by region and
subregion. Prevention programs and interventions to
reduce overdose death should be tailored according to
trends in the use of drug combinations among at-risk
subpopulations. It is evident that reducing drug overdose
death warrants a more comprehensive public health
approach with attention to both illicit and prescription
drug users, as well as the overlap of concurrent users.
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