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Abstract

Objective—The purpose of this study was to determine the mortality risks, over 20 years of
follow-up in a nationally representative sample, associated with illegal drug use and to describe
risk factors for mortality.

Methods—We analyzed data from the 1991 National Health Interview Survey, which is a
nationally representative household survey in the United States, linked to the National Death Index
through 2011. This study included 20,498 adults, aged 18-44 years in 1991, with 1,047
subsequent deaths. A composite variable of self-reported lifetime illegal drug use was created
(hierarchical categories of heroin, cocaine, hallucinogens/inhalants, and marijuana use).

Results—Mortality risk was significantly elevated among individuals who reported lifetime use
of heroin (HR=2.40, 95% CI: 1.65-3.48) and cocaine (HR=1.27, 95% CI: 1.04-1.55), but not for
those who used hallucinogens/inhalants or marijuana, when adjusting for demographic
characteristics. Baseline health risk factors (smoking, alcohol use, physical activity, and BMI)
explained the greatest amount of this mortality risk. After adjusting for all baseline covariates, the
association between heroin or cocaine use and mortality approached significance. In models
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adjusted for demographics, people who reported lifetime use of heroin or cocaine had an elevated
mortality risk due to external causes (poisoning, suicide, homicide, and unintentional injury).
People who had used heroin, cocaine, or hallucinogens/inhalants had an elevated mortality risk
due to infectious diseases.

Conclusions—Heroin and cocaine are associated with considerable excess mortality,
particularly due to external causes and infectious diseases. This association can be explained
mainly by health risk behaviors.
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1. INTRODUCTION

Illegal drug use significantly contributes to years lived with disability and to excess mortality
(Degenhardt et al., 2013; Whiteford et al., 2013). These studies suggest that heroin and
cocaine use, in particular, are associated with premature mortality (Degenhardt et al., 20113,
2011b; Mathers et al., 2013), while results for cannabis and amphetamines are more
equivocal (Calabria et al., 2010; Singleton et al., 2009). However, most of the existing
studies have focused on clinical populations or cohorts of people who used illegal drugs.

Only a few studies have examined illegal drug use and mortality in the general United States
population. Using data from the Epidemiologic Catchment Area (ECA) study, Eaton and
colleagues (2013) found that both drug and alcohol abuse and dependence are associated
with elevated mortality risk. Another study that used ECA data demonstrated that heroin use,
including infrequent use, was associated with about a 3.5 fold excess risk of mortality, with
the cause of death most commonly due to infections or injury (Lopez-Quintero et al., 2015).
In two population-based studies, cocaine (Muhuri and Gfroerer, 2011; Qureshi et al., 2014)
or heroin use (Muhuri and Gfroerer, 2011) were associated with elevated mortality risk;
although, in one study, the association between cocaine use and mortality was no longer
significant once the model adjusted for socioeconomic status, cigarette use, and alcohol use
(Muhuri and Gfroerer, 2011).

There has been little examination of the factors that may explain the association between
illegal drug use and mortality in the general population. Muhuri and Gfroerer (2011)
reported that demographic and socioeconomic status factors, as well as current smoking and
drinking, partially accounted for elevated mortality among individuals with substance use
disorders. Additional factors that may also play a role in explaining the association between
substance use and mortality have yet to be examined using population-based data. First,
there are high rates of comorbidity of drug use and mental disorders (Compton et al., 2007;
Grant et al., 2004; Kessler et al., 2005). Mental disorders are consistently associated with
elevated risks of mortality (Walker et al., 2015) and, therefore, may be a risk factor for
premature death among people who use drugs. Second, people who use illegal drugs may be
less likely to engage in health promoting behaviors (Harrell et al., 2012) or to receive regular
and quality healthcare (Benjamin-Johnson et al., 2009).
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Given the paucity of population-based research on this topic, we used a nationally
representative survey, the National Health Interview Survey (NHIS), to determine the
mortality risks associated with illegal drug use over 20 years of follow-up. We examined the
potential contributions of demographic, socioeconomic, health status, health risk factors, and
health systems factors to the association between illegal drug use and mortality. We also
describe mortality due to particular causes of death—external causes (including suicide,
homicide, and unintentional injuries), drug poisoning, infectious disease, HIV, heart disease,
and cancer.

2. METHODS

2.1 Data source and population

The 1991 NHIS was a nationally representative, cross-sectional, household survey of the
civilian, noninstitutionalized population of the United States, with interviews conducted
continuously throughout the year by interviewers from the U.S. Census Bureau under
contract for the National Center for Health Statistics (NCHS). Basic health and demographic
information was collected on all household members in a basic core questionnaire, with
additional information collected in special topic supplements. The core and each supplement
data file were weighted to account for probability of selection and non-response and post-
stratified to Census controls to be representative of the US population. Details of the NHIS
methodology for data years 1985-1994 have been published elsewhere (Adams and Benson,
1992; Massey et al., 1989).

We used the public-use 1991 NHIS Drug and Alcohol Use supplement (NHIS-DAU; NCHS,
1992a), which was the only year in which this supplement was administered. The NHIS-
DAU was self-administered in the home, using paper and pencil, and no telephone follow-up
was permitted. For this analysis, we also used selected variables from another supplement
from the same year—the Health Promotion and Disease Prevention supplement—and from
the core questionnaire (NCHS, 2016a, 1992b). The 1991 NHIS-DAU was administered only
to adults aged 18-44, with a final sample of 21,174 people. The final response rate for the
NHIS-DAU was 75.4%, calculated by multiplying the NHIS household response rate
(95.7%) by the NHIS-DAU sample person conditional response rate (78.8%) (NCHS,
1992a).

2.2 Outcome

The 1991 NHIS data was linked with the restricted-use mortality files through December 31,
2011. Information about data linkage and access is available on the NCHS website (NCHS,
2016b, 2016c). The NCHS Research Ethics Review Board approved the linkage of NHIS
participants to National Death Index data. The mortality files include information on vital
status, cause of death, and date of death. Briefly, to determine eligibility for matching,
records are screened to determine if they contained particular combinations of identifying
information (e.g., last name, first name, and social security number; NCHS Office of
Analysis and Epidemiology, 2013). Mortality status is then established through probabilistic
record matching with the National Death Index; the matching methodology is described
elsewhere (NCHS Office of Analysis and Epidemiology, 2013). Of the 21,174 individuals
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who completed the NHIS-DAU, 20,984 people had linked data on mortality status. All
analyses were conducted on the 20,498 respondents who had both linked mortality and
complete illegal drug use data.

The outcome variable is time to death. Follow-up time is defined as time from interview to
death for decedents and interview to December 31, 2011 for survivors. The mean length of
follow-up was 12.45 years for decedents and 20.52 years for survivors.

2.3 lllegal drug use variable

Respondents were asked if they had ever used (yes or no) heroin, cocaine, inhalants,
hallucinogens, and marijuana. A composite variable of illegal drug use was created based on
self-reported lifetime use of these drugs. The variable included a hierarchy of mutually
exclusive categories of drug use: 1) heroin use (regardless of use of the other drugs), 2)
cocaine use, no heroin (regardless of use of inhalants, hallucinogens, and marijuana), 3)
inhalant or hallucinogen use, no heroin or cocaine (regardless of marijuana use), 4)
marijuana use, no other drug use, and 5) no drug use.

2.4 Covariates

We examined five sets of factors that may be associated with mortality: demographics,
socioeconomic factors, health status, health risk factors, and health systems factors.
Demographic information included sex, age (18-24, 25-34, 35-44), and race/ethnicity
(Hispanic, non-Hispanic Black, non-Hispanic White, and other). Socioeconomic factors
included marital status, family income, and education. Health status included self-rated
health (fair/poor, good, and very good/excellent) and negative mood. Negative mood, which
was used as a proxy for mental health status, was assessed by 5 questions on how often
participants felt bored, restless, depressed or low, upset by something said about them, and
lonely in the past 2 weeks. The response options ranged from “never” (0) to “very often” (4),
resulting in a summed score of 0-20 (Schoenborn and Horm, 1993). The negative mood
variable was then categorized into low (0-2), moderate (3-9), and high (=10) scores. Health
risk factors included cigarette smoking status (never, former, or current smoker); episodic
heavy alcohol use (no alcohol use in the past 12 months, alcohol use but no episodic heavy
drinking days (days with 5 or more drinks), 5 or more drinks in a single day less than once a
month, or 5 or more drinks in a single day once a month or more in the past year); physical
activity (categorized by average daily kilocalorie (kcal) expenditure as sedentary (<1.5
kilocalories), moderately active (1.5 to <3kcal), or very active (=3 kcal)); and body mass
index (BMI) calculated from self-reported height and weight. Health systems factors
included time since last routine check-up at the doctor (<1 year ago, 1-3 years ago, or 4 or
more years ago), health insurance status, and whether or not the participant had a usual place
of care.

2.5 Data Analysis

Data analyses were conducted using SUDAAN, which takes into account the complex
survey design and the weights. First, we calculated the percentage and standard error for the
baseline characteristics of participants by each category of illegal drug use. We then tested
the differences between people who reported lifetime use of each category of illegal drug
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(using the hierarchical drug use variable) and people who had never used illegal drugs, using
the chi-square statistic.

We used Cox proportional hazards modeling to model time to death for all-cause mortality
while adjusting for various covariates. We fit a series of models adding covariates in groups
to the base model of illegal drug use, age, sex, and race/ethnicity. The blocks of covariates—
socioeconomic status, health status, health risk factors, and health systems factors—were
added separately. All of the covariates were added in the final model. For variables that had
missing data, we included an “unknown” category to retain as much data as possible. Of the
20,498 respondents, 9.21% had one missing response and 1.27% had 2 or more missing
responses.

To examine mortality due to specific causes of death, we fit Cox proportional hazards
models that adjusted for age, sex, and race/ethnicity. The specific causes of death we
examined were external causes (including suicide, homicide, and unintentional injuries),
HIV, cancer, and heart disease. We also examined drug poisoning (including accidental,
suicidal, and undetermined intent) and infectious diseases overall as we hypothesized that
these causes would be particularly relevant to drug users. We were unable to examine suicide
separately due to low numbers. The cause of death models were only adjusted for
demographics; they could not be fully adjusted because of the small numbers of events.

3. RESULTS

3.1 Sample Characteristics

In 1991, the prevalence of any lifetime drug use among adults aged 18-44 was 46.8%. The
prevalence of ever using a particular illegal drug was 1.3% for heroin, 14.7% for cocaine,
12.2% for inhalants or hallucinogens, and 45.6% for marijuana use (see Table 1). The
percentages of drug use for the composite hierarchical variable were 1.3% for heroin, 13.4%
for cocaine (no heroin), 4.5% for inhalants/hallucinogens (no heroin or cocaine), and 27.6%
for marijuana (no other drugs). 73% of heroin users reported taking every category of drug
in our study. Almost all of the remaining heroin users were also poly-drug users, reporting
using drugs from 2 additional categories. Cocaine users also reported using drugs from other
categories (data not shown). Over the 20-year follow-up, 518 people who used drugs died,
while 529 people who had never used drugs died (Table 1). Compared to individuals who
were alive at the end of the 20-year follow-up period, decedents were more likely to have
reported lifetime use of illegal drugs at baseline.

Compared to people who did not use drugs, individuals with a lifetime use of any drug
category at baseline were significantly more likely to be male, white, and separated,
divorced or widowed (see Table 2). People who used any type of drug were also more likely
to smoke cigarettes and report any episodic heavy drinking days. People who used heroin
were over three times as likely (65.2%) and people who used cocaine (46.0%) or inhalants
or hallucinogens (40.6%) were about twice as likely to be current smokers compared to non-
drug users (20.8%). People who used any drug also reported more symptoms of negative
moods than people who never used drugs.
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3.2 Factors contributing to all-cause mortality

Mortality was significantly elevated among individuals who used heroin (HR=2.40, 95% ClI:
1.65-3.48) and cocaine (HR=1.27, 95% CI: 1.04-1.55) in Model 1, which included age, sex,
and race/ethnicity (see Table 3). Use of either hallucinogens/inhalants or marijuana was not
significantly associated with mortality for any of the models. Individuals who were older at
baseline, male, and non-Hispanic Black also had elevated mortality. These factors continued
to be significantly associated with mortality in all of the subsequent models.

In Model 2, which added socioeconomic factors, the HR for mortality associated with heroin
use was reduced to 2.09 (95% CI: 1.43-3.05), while the HR for cocaine remained about the
same (HR=1.25, 95% CI: 1.02-1.53). Married individuals had a lower risk of mortality,
while individuals with a low household income or low educational attainment had a greater
risk of mortality.

In Model 3, the addition of health factors to the base model of drug use and demographics
reduced the HR for mortality associated with heroin use to 2.01 (95% CI: 1.39-2.91), while
the HR for cocaine again remained about the same (HR=1.24, 95% CI: 1.01-1.51). This
model shows a dose-response relationship between self-rated health and mortality. The HRs
associated with mortality were 1.83 (95% CI: 1.59-2.10) for people who reported good
health and 3.50 (95% CI: 2.86-4.29) for people reporting fair/poor health. Additionally, high
levels of negative mood (HR=1.55, 95% CI: 1.25-1.91), but not moderate levels, were
significantly associated with mortality.

In Model 4, the addition of health risk factors to the base model reduced the association
between mortality and heroin use to an HR of 1.6 (95% ClI: 1.13-2.50); the association with
cocaine use was no longer significant. Individuals who reported currently smoking, no
drinks in the past 12 months, episodes of heavy drinking at least monthly, low physical
activity, and being obese had a significantly elevated risk of mortality. Of these health risk
factors, cigarette smoking had the highest association with mortality; people who reported
current smoking had 2.31 times the risk of mortality (95% CI: 1.96-2.72) compared to
people had who never smoked.

The addition of health systems factors in Model 5 to the base model reduced the HR for
mortality associated with heroin use (HR=2.24, 95% CI: 1.52-3.30) but did not have much
effect on the HR for cocaine (HR=1.25, 95% CI: 1.02-1.52). Compared to individuals who
reported a routine check-up with a doctor in the past year, individuals who received a check-
up in the past one to three years had a 22% lower risk of mortality (HR=0.78, 95% CI: 0.67-
0.92). Individuals without health insurance had a greater risk of mortality than those who
were insured (HR=1.60, 95% CI: 1.35-1.89).

In the full model with all covariates, neither heroin use nor cocaine use were significantly
associated with elevated mortality, although the association between heroin and mortality
approached significance (HR=1.47, CI: 0.98-2.22). Most of the covariates remained
significantly associated with mortality; however, negative moods and health insurance status
were no longer significant.
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3.3 Specific causes of death

People who reported lifetime use of heroin or cocaine (no heroin) had elevated risk of
mortality due to external causes (suicide, homicide, and unintentional injury; see Table 4).
The risk of death due to drug poisoning was only significant among people who used heroin
(HR=7.79, 95% ClI: 2.45-24.71). People who used heroin, cocaine, and hallucinogens or
inhalants had an elevated risk of mortality due to infectious diseases (HRs ranged from 2.8—
3.8), and HIV in particular (HRs ranged from 3.7-5.5). Only individuals who reported
heroin use had an elevated mortality risk due to cancer (HR=2.96, 95% CI: 1.43-6.14).
There was no significant association between illegal drug use and heart disease-related
death.

4. DISCUSSION

Our results show that people who report lifetime heroin or cocaine use have elevated
mortality compared to non-users, when adjusted for age, sex, and race/ethnicity. Preventable
mortality among people who use illegal drugs, as in the general population, is likely
determined by multiple factors. We examined several factors that may contribute to mortality
among people who report lifetime illegal drug use in a nationally-representative survey with
a 20-year follow-up. Our findings indicate health risk factors explain most of the elevated
risk of mortality among individuals with a lifetime use of either heroin or cocaine. Lifetime
use of hallucinogens and inhalants or marijuana alone were not significantly associated with
mortality.

Health risk factors explained much of the association between illegal drug use and mortality.
These factors, which include current cigarette smoking, heavy alcohol use, physical
inactivity, and obesity, are among the leading preventable causes of death in the United
States (Mokdad et al., 2004) and contribute to the development of chronic medical
conditions. Engaging individuals who use illegal drugs in health promotion activities has
been found to result in positive health outcomes (Okoli and Khara, 2014), including
decreased illegal drug use (Weinstock et al., 2008; Winhusen et al., 2014).

Two health status factors, poorer self-rated health and negative mood, also explained a small
amount of the association between illegal drug use, particularly heroin use, and mortality.
Given that the 1991 NHIS did not include assessments of mental disorders, negative mood
served as a proxy for mental health status. Among treated cohorts of people who use drugs,
there is evidence that comorbid mental disorders are associated with premature mortality
(Bogdanowicz et al., 2015; Nyhlén et al., 2011). Given the high prevalence of comorbidity
for illegal drug use and mental disorders (Compton et al., 2007; Grant et al., 2004; Kessler et
al., 2005), as well as the association of mental disorders with elevated mortality risk (Walker
et al., 2015), mental disorders are a concern in this population. Coordination of substance
use services with primary care and mental health services is challenging and it has been
suggested that the absence of coordinated care can result in fragmented care for patients
(Croft and Parish, 2013; Pincus et al., 2007). Strategies to address these challenges have
included use of case managers and enhancing communication between primary care and
substance use treatment providers (Gurewich et al., 2014).
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People who report using illegal drugs have elevated mortality risks due to external causes
and infections. We found that people who had ever used heroin have an elevated risk of drug
poisoning deaths. The death rates from heroin overdose have substantially increased in
recent years (Rudd et al., 2014); thus, comprehensive approaches to prevent overdose have
been suggested (Hawk et al., 2015). Not surprisingly, individuals who reported using heroin,
cocaine, or hallucinogens/inhalants had elevated mortality risks due to infections,
particularly HIV. Evidence-based strategies to reduce HIV transmission among people who
use illegal drugs include opioid substitution therapy, antiretroviral therapy, and needle and
syringe exchange programs (Degenhardt et al., 2010).

4.1 Limitations and strengths

These findings should be considered in light of several limitations. Respondents were not
asked about frequency, amount, and timing of drug use or treatment received for drug use.
Individuals’ risk of mortality may differ, in ways we could not estimate in this study,
depending on their patterns and duration of drug use. Drug use treatment, particularly opiod
maintenance treatment (Clausen et al., 2008), may reduce the risk of mortality. Thus, if
respondents received opiod maintenance therapy at some time during the 20-year follow-up,
this would lead to the underestimation of the effect of illegal drugs on mortality.

All of the NHIS drug use data and other baseline characteristics were collected at the same
time and drug use patterns may have changed over the course of the 20-year follow-up.
Specifically, individuals who were classified as non-users in 1991 may have subsequently
used drugs during the follow-up period, which may lead to underestimation of the
association between illegal drug use and mortality. Illegal drug use was self-reported and
may have been underreported if individuals were unwilling to disclose lifetime use of drugs,
which could also lead to underestimation of the mortality associated with drug use; however,
this effect may be small given the large size of the non-use group. Additionally, many of the
people who reported lifetime drug use used more than one type of drug, particularly those
who used heroin or cocaine. Polysubstance use is associated with poor health outcomes and
risky behaviors (Morley et al., 2015; Smith et al., 2011). Sample size constraints limited our
ability to directly examine the specific associations between polysubstance use or particular
combinations of substances and mortality.

Socioeconomic status, health status, and health risk factors may also have changed between
the NHIS interview in 1991 and the time of death or end of follow-up. Using smoking as an
example, a small number of never smokers may have started smoking, though the incidence
of smoking initiation declines after late adolescence (O’Loughlin et al., 2014), and some
current smokers would have quit. Smoking cessation improves life expectancy by up to 10
years (Jha et al., 2013). Due to these changes, the estimates of the association between
smoking and mortality may be conservative. However, changes in socioeconomic status and
health likely occurred randomly and would not have systematic effects on the estimates.
Additionally, when measuring educational status, it is important to note that younger adults
(ages 18-24 years) would be less likely to have completed more than a high school
education compared to older individuals. Data on the health factors were collected at one
point in time, thus we cannot fully disentangle the causal relationships between the

Drug Alcohol Depend. Author manuscript; available in PMC 2018 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Walker et al.

Page 9

variables. For example, we cannot determine if poor self-rated health results from, leads to,
or is just associated with drug use.

There are additional factors, such as diagnosis of a chronic medical condition and quality of
health care, that we were unable to measure that may help to explain the association between
illegal drug use and mortality. Finally, when examining specific causes of death, we could
not run fully adjusted models due to the small number of events. The associations between
drug use and mortality for specific causes may have been further attenuated if we had been
able to adjust for all covariates, particularly health risk factors, which explained much of the
effect in the all-cause analyses. Additionally, we were unable to account for competing risks.

The strengths of this study include the large sample size from a nationally-representative
survey and the extended follow-up time. The wide range of topics included in the NHIS
allowed us to examine the contributions of a number of factors to the association between
illegal drug use and mortality.

4.2 Conclusion

The mortality burden of lifetime heroin and cocaine use can be mainly explained by health
risk factors. Addressing these factors may be important strategies in reducing excess
mortality in people who use heroin and cocaine.

Acknowledgments

Role of funding source: This research was supported by a National Institutes of Health/National Institute of
General Medical Sciences Institutional Research and Academic Career Development Award (K12 GM00680-05)
and by a National Institute of Mental Health Award (K24 MH075867). The funders had no role in the design of this
study; the collection, analysis, and interpretation of data; manuscript preparation; or the decision to submit the
paper for publication.

REFERENCES

Adams, PF., Benson, V. Current estimates from the National Health Interview Survey, 1991, Vital
Health Stat. National Center for Health Statistics; 1992.

Benjamin-Johnson R, Moore A, Gilmore J, Watkins K. Access to medical care, use of preventive
services, and chronic conditions among adults in substance abuse treatment. Psychiatr. Serv. 2009;
60:1676-1679. [PubMed: 19952160]

Bogdanowicz KM, Stewart R, Broadbent M, Hatch SL, Hotopf M, Strang J, Hayes RD. Double
trouble: Psychiatric comorbidity and opioid addiction -- all-cause and cause-specific mortality. Drug
Alcohol Depend. 2015; 148:85-92. [PubMed: 25578253]

Calabria B, Degenhardt L, Hall W, Lynskey M. Does cannabis use increase the risk of death?
Systematic review of epidemiological evidence on adverse effects of cannabis use. Drug Alcohol
Rev. 2010; 29:318-330. [PubMed: 20565525]

Compton WM, Thomas YF, Stinson FS, Grant BF. Prevalence, correlates, disability, and comorbidity
of DSM-1V drug abuse and dependence in the United States: results from the national
epidemiologic survey on alcohol and related conditions. Arch. Gen. Psychiatry. 2007; 64:566-576.
[PubMed: 17485608]

Croft B, Parish SL. Care integration in the Patient Protection and Affordable Care Act: implications for
behavioral health. Adm. Policy Ment. Health. 2013; 40:258-263. [PubMed: 22371190]

Degenhardt L, Bucello C, Mathers B, Briegleb C, Ali H, Hickman M, McLaren J. Mortality among
regular or dependent users of heroin and other opioids: s systematic review and meta-analysis of
cohort studies. Addiction. 2011a; 106:32-51. [PubMed: 21054613]

Drug Alcohol Depend. Author manuscript; available in PMC 2018 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Walker et al.

Page 10

Degenhardt L, Mathers B, Vickerman P, Rhodes T, Latkin C, Hickman M. Prevention of HIV infection
for people who inject drugs: why individual, structural, and combination approaches are needed.
Lancet. 2010; 376:285-301. [PubMed: 20650522]

Degenhardt L, Singleton J, Calabria B, McLaren J, Kerr T, Mehta S, Kirk G, Hall WD. Mortality
among cocaine users: a systematic review of cohort studies. Drug Alcohol Depend. 2011b; 113:88-
95. [PubMed: 20828942]

Degenhardt L, Whiteford HA, Ferrari AJ, Baxter AJ, Charlson FJ, Hall WD, Freedman G, Burstein R,
Johns N, Engell RE, Flaxman A, Murray CJ, Vos T. Global burden of disease attributable to illicit
drug use and dependence: findings from the Global Burden of Disease Study 2010. Lancet. 2013,;
382:1564-1574. [PubMed: 23993281]

Eaton WW, Roth KB, Bruce M, Cottler L, Wu L, Nestadt G, Ford D, Bienvenu OJ, Crum RM, Rebok
G, Anthony JC, Mufioz A. The relationship of mental and behavioral disorders to all-cause
mortality in a 27-year follow-up of 4 epidemiologic catchment area samples. Am. J. Epidemiol.
2013; 178:1366-1377. [PubMed: 24091891]

Grant BF, Stinson FS, Dawson DA, Chou SP, Dufour MC, Compton W, Pickering RP, Kaplan K.
Prevalence and co-occurrence of substance use disorders and independent mood and anxiety
disorders: results from the National Epidemiologic Survey on Alcohol and Related Conditions.
Arch. Gen. Psychiatry. 2004; 61:807-816. [PubMed: 15289279]

Gurewich D, Prottas J, Sirkin JT. Managing care for patients with substance abuse disorders at
community health centers. J. Subst. Abuse Treat. 2014; 46:227-231. [PubMed: 24007802]

Harrell PT, Trenz RC, Scherer M, Pacek LR, Latimer WW. Cigarette smoking, illicit drug use, and
routes of administration among heroin and cocaine users. Addict. Behav. 2012; 37:678-681.
[PubMed: 22305644]

Hawk KF, Vaca FE, D’Onofrio G. Reducing Fatal Opioid Overdose: Prevention, Treatment and Harm
Reduction Strategies. Yale J. Biol. Med. 2015; 88:235-245. [PubMed: 26339206]

Jha P, Ramasundarahettige C, Landsman V, Rostron B, Thun M, Anderson RN, McAfee T, Peto R.
21st-century hazards of smoking and benefits of cessation in the United States. N. Engl. J. Med.
2013; 368:341-350. [PubMed: 23343063]

Kessler RC, Chiu WT, Demler O, Merikangas KR, Walters EE. Prevalence, severity, and comorbidity
of 12-month DSM-IV disorders in the National Comorbidity Survey Replication. Arch. Gen.
Psychiatry. 2005; 62:617-627. [PubMed: 15939839]

Lopez-Quintero C, Roth KB, Eaton WW, Wu L-T, Cottler LB, Bruce M, Anthony JC. Mortality among
heroin users and users of other internationally regulated drugs: a 27-year follow-up of users in the
Epidemiologic Catchment Area Program household samples. Drug Alcohol Depend. 2015;
156:104-111. [PubMed: 26386826]

Massey, JT., Moore, TF., Parsons, VL., Tadros, W. Design and estimation for the National Health
Interview Survey, 1985-94, Vital Health Stat 2(110). National Center for Health Statistics; 1989.

Mathers BM, Degenhardt L, Bucello C, Lemon J, Wiessing L, Hickman M. Mortality among people
who inject drugs: a systematic review and meta-analysis. Bull. World Health Organ. 2013; 91:102-
123. [PubMed: 23554523]

Mokdad AH, Marks JS, Stroup DF, Gerberding JL. Actual causes of death in the United States, 2000.
JAMA. 2004; 291:1238-1245. [PubMed: 15010446]

Morley KIl, Lynskey MT, Moran P, Borschmann R, Winstock AR. Polysubstance use, mental health
and high-risk behaviours: results from the 2012 Global Drug Survey. Drug Alcohol Rev. 2015;
34:427-437. [PubMed: 25867685]

Muhuri PK, Gfroerer JC. Mortality associated with illegal drug use among adults in the United States.
Am. J. Drug Alcohol Abuse. 2011; 37:155-164. [PubMed: 21453192]

National Center for Health Statistics. [accessed 2.4.16] Questionnaires, datasets, and related
documentation [WWW Document]. 2016a. URL http://www.cdc.gov/nchs/nhis/data-
questionnaires-documentation.htm

National Center for Health Statistics. [accessed 3.3.16] NCHS Data Linked to Mortality Files [WWW
Document]. 2016b. URL http://www.cdc.gov/nchs/data_access/data_linkage/mortality.htm

National Center for Health Statistics. [accessed 3.3.16] NCHS Data Linkage Activities [WWW
Document]. 2016¢. URL http://www.cdc.gov/nchs/data-linkage/index.htm

Drug Alcohol Depend. Author manuscript; available in PMC 2018 February 01.


http://www.cdc.gov/nchs/nhis/data-questionnaires-documentation.htm
http://www.cdc.gov/nchs/nhis/data-questionnaires-documentation.htm
http://www.cdc.gov/nchs/data_access/data_linkage/mortality.htm
http://www.cdc.gov/nchs/data-linkage/index.htm

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Walker et al.

Page 11

National Center for Health Statistics. National Health Interview Survey, 1991: Drug and Alcohol Use
Supplement. Hyattsville, MD: 1992a.

National Center for Health Statistics. National Health Interview Survey, 1991: Health Promotion and
Disease Prevention Supplement. Hyattsville, MD: 1992b.

National Center for Health Statistics Office of Analysis and Epidemiology. 2011 Linked Mortality
Files Matching Metholodogy. Hyattsville, MD: 2013.

Nyhlén A, Fridell M, Backstrom M, Hesse M, Krantz P. Substance abuse and psychiatric co-morbidity
as predictors of premature mortality in Swedish drug abusers a prospective longitudinal study 1970
—2006. BMC Psychiatry. 2011; 11:122. [PubMed: 21801441]

O’Loughlin JL, Dugas EN, O’Loughlin EK, Karp I, Sylvestre M-P. Incidence and determinants of
cigarette smoking initiation in young adults. J. Adolesc. Health. 2014; 54:26-32. [PubMed:
23992758]

Okoli CTC, Khara M. Smoking cessation outcomes and predictors among individuals with co-
occurring substance use and/or psychiatric disorders. J. Dual Diagn. 2014; 10:9-18. [PubMed:
25392058]

Pincus HA, Page AEK, Druss B, Appelbaum PS, Gottlieb G, England MJ. Can psychiatry cross the
quality chasm? Improving the quality of health care for mental and substance use conditions. Am.
J. Psychiatry. 2007; 164:712-719. [PubMed: 17475728]

Qureshi Al, Chaudhry SA, Suri MFK. Cocaine use and the likelihood of cardiovascular and all-cause
mortality: Data from the third National Health and Nutrition Examination Survey Mortality
follow-up study. J. Vasc. Interv. Neurol. 2014; 7:76-82. [PubMed: 24920992]

Rudd R, Paulozzi L, Bauer M, Burleson R, Carlson R, Dao D, Davis J, Dudek J, Eichler B, Fernandes
J, Fondario A, Gabella B, Hume B, Huntamer T, Kariisa M, Largo T, Miles J, Newmyer A,
Nitcheva D, Perez B, Proescholdbell S, Sabel J, Skiba J, Slavova S, Stone K, Tharp J, Wendling T,
Wright D, Zehner A. Increases in Heroin Overdose Deaths — 28 States , 2010 to 2012. Morb.
Mortalitiy WKly. Rep. 2014; 63:849-854.

Schoenborn, CA., Horm, J. Negative moods as correlates of smoking and heavier drinking:
Implications for health promotion, Advance data from vital and health statistics, no. 236.
Hyattsville, MD: National Center for Health Statistics; 1993.

Singleton J, Degenhardt L, Hall W, Zabransky T. Mortality among amphetamine users: a systematic
review of cohort studies. Drug Alcohol Depend. 2009; 105:1-8. [PubMed: 19631479]

Smith GW, Farrell M, Bunting BP, Houston JE, Shevlin M. Patterns of polydrug use in Great Britain:
findings from a national household population survey. Drug Alcohol Depend. 2011; 113:222-228.
[PubMed: 20863629]

Walker ER, McGee RE, Druss BG. Mortality in Mental Disorders and Global Disease Burden
Implications: A Systematic Review and Meta-analysis. JAMA Psychiatry. 2015; 72:334-341.
[PubMed: 25671328]

Weinstock J, Barry D, Petry NM. Exercise-related activities are associated with positive outcome in
contingency management treatment for substance use disorders. Addict. Behav. 2008; 33:1072-
1075. [PubMed: 18486352]

Whiteford HA, Degenhardt L, Rehm J, Baxter AJ, Ferrari AJ, Erskine HE, Charlson FJ, Norman RE,
Flaxman AD, Johns N, Burstein R, Murray CJL, Vos T. Global burden of disease attributable to
mental and substance use disorders: findings from the Global Burden of Disease Study 2010.
Lancet. 2013; 382:1575-1586. [PubMed: 23993280]

Winhusen TM, Kropp F, Theobald J, Lewis DF. Achieving smoking abstinence is associated with
decreased cocaine use in cocaine-dependent patients receiving smoking-cessation treatment. Drug
Alcohol Depend. 2014; 134:391-395. [PubMed: 24128381]

Drug Alcohol Depend. Author manuscript; available in PMC 2018 February 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Walker et al.

Page 12

Highlights

. Heroin users had a 2.4 times higher risk of mortality, adjusting for
demographics.

. Cocaine users had a 1.3 times higher risk of mortality, adjusting for
demographics.

. Adjusted for all covariates, heroin and cocaine use were not linked with
mortality.

. Health risk factors explained most of the mortality risk for drug users.

. Main causes of death for drug users were external causes, poisoning, and
infections.
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Prevalence of lifetime drug use and mortality: 1991 National Health Interview Survey

Table 1

Percentage of Decedents  Alive in
lifetime drug 2011
use
n=21174 n=1047 n=19451
%32 (SE) % (SE) % (SE)
Lifetime drug use
Heroin 1.3(0.1) 36(06)  1.2(0.1)
Cocaine, no heroin 13.4(0.4) 15.7 (1.3) 13.3(0.4)
Inhalants/Hallucinogens, no 45(0.2) 4.9(0.7) 45(0.2)
cocaine/heroin
27.6 (0.4) 252(13) 27.7(0.4)
Marijuana use, none of above  53.2 (0.6) 50.5(1.6)  53.4(0.6)
No substance use
Heroin ever use
Yes 1.3(0.1) 36(06)  1.1(0.1)
No 96.4(0.6) 98.9(0.1)
Cocaine ever use
Yes 14.7 (0.4) 19.3(1.3)  14.5(0.4)
No 80.7(1.3) 855(0.4)
Inhalants/hallucinogens ever use
Yes 12.2(0.3) 135(12) 9.4(0.3)
No 86.5(1.2) 90.6(0.3)
Marijuana ever use
Yes 45.6 (0.6) 485(17) 455(0.6)
No 515(1.7) 545(0.6)

Abbreviations: SE=standard error

a .
All percentages were weighted
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