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ARTICLE INFO ABSTRACT

Keywords: Objective: Few studies examined substance use in cancer patients. The aims of this systematic review were to
Substance use summarize this evidence, identify methodological limitations, and provide future research directions.

Cancer Method: Articles on substance use in cancer (focused on illicit substance, opioid, and alcohol use) were searched
Review in Medline, PsycINFO, and PsycARTICLES.

21;;?3; Results: On the basis of inclusion criteria, 28 studies were reviewed. Twenty-one contained empiric data from

500,123 participants; seven were review or conceptual papers. All studies were published between 1995 and
2018. Quality assessment revealed relatively low risk of bias and high methodological quality. Five studies
examined substance use or substance use disorder (SUD) broadly. Mean ages ranged from 17.6 to 74.7 years.
Substance use rates ranged from 2% to 35%, with a median opioid rate of 18% and 25.5% for alcohol. Nine of the
studies had samples comprised either mostly or exclusively of advanced cancer patients. Disease groups included
breast, head & neck, and gastric cancer. None of the studies used a theoretical framework or model.

Conclusions: Given the prevalence of substance use in cancer patients, interventions are needed. Further theory-
grounded studies are warranted to foster the translation of research into clinical practice and elucidate substance

use management recommendations.

1. Introduction

According to the World Health Organization (2019), substance use
disorders (SUDs) involve “harmful use” and are associated with health
consequences [1]. Substance use and SUDs are pervasive across the
cancer continuum, with increasing concern given the opioid epidemic
[2]. While use of some substances, such as alcohol, may predispose
individuals to cancer, [3] substance use can also develop after a cancer
diagnosis in the setting of cancer pain management. Additionally, in-
dividuals with cancer may use substances in attempts to cope with
psychological distress or poorly-controlled physical symptoms, some-
times referred to as “chemical coping”. As of 2014, substance use dis-
order rates have been reported to be as high as 35% among cancer
populations [4], compared to 8.4% for the general population [5].

Many deleterious consequences are associated with substance use
comorbid with cancer. First, substance use can complicate the course of
cancer [66], for instance compromising treatment adherence [6]. Re-
latedly, substance use may lead to comorbidities that negatively impact
cancer care, including Hepatitis C and other infections [7]. Relatedly,

substance use is associated with decreased immune function; previously
demonstrated in non-cancer populations [8-10]. Second, substance use
may also obstruct pain and symptom management [11]. Finally, it can
negatively impact quality of life [12]. In sum, substance use may in-
troduce potential consequences for cancer treatment efficacy and
follow-up or rehabilitation.

Prior work extensively examined associations between substance
use and cancer. However, most research investigated relationships be-
tween substance use and cancer risk or incidence. For instance,
Scoccianti and colleagues reviewed the association between alcohol use
and onset of cancer [3]. Other reviews similarly examined associations
between cannabis use and cancer onset [e.g., 13]. Finally, most studies
examined relationships between tobacco use and cancer [14], particu-
larly lung cancer, and numerous reviews have supported these asso-
ciations [15]. Therefore, most literature on this intersection is focused
on cancer risk.

Oncology clinicians often encounter substance use or substance use
disorder (SUD) in their patients. A study of Hospice & Palliative
Medicine fellows across 34 programs revealed that 77.2% of fellows
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treated at least one patient with SUD and 43.9% treated a patient who
may have been “misusing” opioids [16]. Of note, pseudo-addiction may
complicate estimation of substance use disorder rates and prevalence
[17-19]. In another study, a quarter of individuals with cancer (26%)
reported borrowing an anxiolytic from a family member [6]. Despite
these observations, a recent study of 157 physicians and nurse practi-
tioners from national palliative care organizations revealed that only
27% reported having training or systems in place to address addiction
in cancer survivors on long-term opioid therapy [20].

1.1. Purpose of present study

Given the clinical relevance of substance use and SUDs in oncology
care, we conducted a systematic review of the literature to address the
following three questions:

1. What is the rate of substance use or substance use disorders in in-
dividuals with cancer?

. What are the risk factors for substance use or substance use dis-
orders in individuals with cancer?

. Are there efficacious or recommended treatments for substance use
or substance use disorders in individuals with cancer?

. Methods

According to the statement of the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses [21], we conducted a sys-
tematic literature review using Medline, PsycINFO, and PsycARTICLES
databases to identify peer-reviewed articles that examined substance
use or substance use disorders in cancer populations in the last 50 years.
For all three databases, the exact search date was January 1, 1968 to
December 1, 2018. We excluded nicotine and cannabis, limiting sub-
stances evaluated to alcohol and other drugs, including prescription
medications. A Boolean search strategy was conducted with the fol-
lowing keywords and logic: (“drug” OR “alcohol” OR “addiction” OR
“alcoholism” OR “anabolic steroids” OR “cocaine” OR “dependence”
OR “drugs of abuse” OR “drug use” OR “ecstasy” OR “fentanyl” OR
“heroin” OR “illicit” OR “intoxication” OR “K2” OR “narcotic” OR
“prescription drug use” OR “psychedelic” OR “street drug” OR “with-
drawal” OR “opioid” OR “substance”) AND (“cancer” OR “oncology”
OR “oncologic” OR “leukemia” OR “tumor”). Google searches were
performed to identify additional articles that may have been missed in
database searches.

A study was included if it: 1) examined substance use or substance
use disorder in individuals with cancer; not cancer risk associated with
substance use; 2) had an adult sample or, if mixed (children and adults),
data for adults were reported separately; and 3) examined patients who
were either pre-treatment or on treatment for cancer. A study was ex-
cluded if it: 1) examined tobacco/nicotine or cannabis use only; 2) fo-
cused only on cancer risk or incidence associated with substance use; 3)
had a pediatric sample (i.e., ages < 18 years only); or 4) had an ex-
clusive survivor sample; however, if a sample was mixed (e.g., pre-
treatment, on treatment, and in post-treatment survivorship), then it
was included to examine the non-survivor samples. Survivor studies
were excluded due to existing literature on this topic [20,22-23]. No
limitations were set on study setting or country. After screening all
abstracts for these criteria, all references of eligible studies were ad-
ditionally screened to identify eligible studies, resulting in one study.
Based on the exclusion and inclusion criteria, 28 studies were included
in this systematic review (Fig. 1).

The first author extracted the following baseline characteristics
from the original (empiric) articles: lead author, publication year, study
design, study site, sample size, mean age of sample, substance of in-
terest, assessment used, rates of substance use or substance use dis-
orders, cancer characteristics, cancer treatment status, and country of
study (Table 1). For the remaining seven review or conceptual
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publications, the following characteristics were extracted: lead author,
year of publication, study design, substance of interest, screening re-
commendation, and treatment/management approach (Table 2). The
rationale for extracting these study characteristics was to broadly en-
compass the literature on substance use in cancer. Methodological
quality and risk of bias was assessed using the Joanna Briggs Institute
Critical Appraisal Checklist for Studies Reporting Prevalence Data [24;
Table 31.

3. Results
3.1. Included studies

3.1.1. Description of studies

Of the 28 included studies, 21 were empiric studies and seven were
review or conceptual papers. All were written in English and all pub-
lished in peer-reviewed journals.

Table 1 provides sample and study characteristics for the 21 empiric
studies. Sixteen were conducted in the United States. Studies were
published between 1995 and 2018. Eleven were single-site studies. Of
the nine multi-site studies, two used Medicare-linked data [25-26] and
one used national veteran health administration data [27].

Table 2 provides study characteristics for the studies that were ei-
ther review or conceptual papers. Publication year ranged from 1998 to
2017.

3.1.2. Risk of bias and quality assessment

According to the Critical Appraisal Checklist for Studies Reporting
Prevalence Data [24], all studies met criteria 1-3; the sample was ap-
propriate to address the target population, study participants were
appropriately sampled, and sample size was adequate. However, the
study subjects and settings were inadequately described in two studies
[criteria 4;28-29]. Adequacy of response rate (criteria 9) was irrelevant
in 11 studies, as these studies were chart reviews or large-scale in-
vestigations of existing data that did not enroll participants [e.g.,
29-30]. Overall, quality assessment revealed a generally low risk of bias
and high methodological quality. See Table 3.

3.1.3. Description of samples

Sample sizes for the 21 empiric studies ranged from 42 [31] to
482,688 [27] (median = 216), resulting in a total of 501,123 partici-
pants across the 21 studies. Mean sample ages ranged from 17.6 [31] to
74.7 [26] (Table 1) across the 21 included studies. Six studies did not
have a sample size, as they were either review or conceptual papers
(Table 2).

3.1.4. Cancer characteristics

Cancer characteristics ranged substantially across included studies.
Most studies had a mixed cancer sample [e.g., 26]; five focused on head
and neck patients [e.g., 32-34]; one studied gastric cancer patients
[28], one oral cavity cancer patients [35], and one breast cancer pa-
tients [30]. Cancer stage also varied across all studies. For example,
nine studies were comprised either exclusively [36] or mostly [33-35]
of advanced cancer patients. Ten studies reported cancer treatment
status; for example, one of the studies had a newly diagnosed sample,
though their specific treatment status was not reported [31] and three
were pre-treatment [4,30,35]. Another study reported a mixed sample,
comprised of patients who had mono-therapy (surgery, radiation),
multimodal treatment, and no treatment (categorized as “watchful
waiting”) [26]. Another study found that 45% of patients presented for
an on-treatment visit, while 39% and 15% presented for a follow-up
and consult, respectively [29].

3.1.5. Assessment of substance use
Substance use assessment ranged considerably, even across studies
that assessed the same substance. Assessments for substance use and
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Records found through database searching

Total number of items identified
from database searches

Records found through other sources

# of additional items found outside of
database searches to be screened for inclusion

29 full text records to be reviewed

28 publications included
28 studies

c k= 1764 k= 7/
2
g 1771 records identified from
[ all sources
3 v
- 0 Internal duplicate citations excluded
0 External duplicate citations excluded 0 titles/ abstracts excluded
77 Tobacco only
1060  Substance use and cancer risk
1771 titles & abstracts reviewed R 5 Animal Studies
. 1 Case reports
519 Irrelevant
8 Marijuana only
50 Pediatric studies
@ 22 Survivorhip sample
-
g
A
1 full text articles excluded
v

1 Response to alcohol

Fig. 1. Flowchart of the screening and eligibility evaluation phases.

Note. This flowchart has been modeled after: [21] Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & PRISMA Group. (2009). Preferred reporting items for
systematic reviews and meta-analyses: The PRISMA statement. PLoS Medicine. 6(7): e1000097.

SUDs in studies with unspecified substances included ICD-9 diagnoses,
using claims data (three studies, [25-271); Structured Clinical Interview
for the Diagnostic and Statistical Manual of Mental Disorders (SCID)
[four studies, 4,35,37-38]; and one chart review for substance use
documentation (one study, [29]).

Alcohol use assessments included the CAGE questionnaire [five
studies, e.g.,30;39], the Structured Clinical Interview for the Diagnostic
and Statistical Manual of Mental Disorders (SCID) [four studies,
4,35,37-38], the Alcohol Use Disorders Identification Test (AUDIT)
[three studies; 32-34], and the Diagnostic and Statistical Manual of
Mental Disorders III-Revised (DSM-IIIR) criteria [one study; 35].

Opioid use assessments included evaluation of “dependence” and
“misuse”, “chemical coping”, and opioid “misuse risk”. Instruments
included the Opioid Risk Tool [one study; 40], Screener and Opioid
Assessment for Patients with Pain (SOAPP-R; [two studies; 41,42], SCID
[one study; 37], and Pain Assessment and Documentation Tool (PADT;
[one study; 411).

Of note, terminology varied across studies, likely in part due to
changes between the DSM-IV and DSM-5 categories [43]. According to
the DSM-IV, “abuse” is defined as “a maladaptive pattern of substance
use manifested by recurrent and significant adverse consequences re-
lated to the repeated use of substances”. “Dependence” is defined as “a
cluster of cognitive, behavioral, and physiological symptoms indicating
that the individual continues use of the substance despite significant
substance-related problems”. In contrast to the DSM-IV, the DSM-5 no
longer separates substance “abuse” from substance “dependence”. In-
stead the DSM-5 bases severity of “substance use disorder” on the
number of criteria endorsed [43]. However, other terminology, not
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present in DSM-IV or DSM-5, such as “misuse” and “problem drinking,”
was also used.

3.2. Empiric data

3.2.1. Substances

Of the 21 empiric studies, 8 examined substance use or SUD across
multiple substances without presenting separate data for each sub-
stance [e.g., 4]. Seven investigated opioids [e.g., 28]; eight investigated
alcohol; three examined alcohol and illicit drugs [29,31,44] and one
investigated both opioids and alcohol [e.g., 39]. Notably, most opioid
studies focused on prescription medications and only one of the studies
[44] presented data on heroin use as well.

3.2.1.1. General substance use or substance use disorder rates. Across all
studies, rates ranged from 2% to 35%. A study of individuals pre- and
post- diagnosis revealed that 2.0% met criteria for substance
“dependence” prior to cancer diagnosis [4]. Further, a Drug-Taking
Behaviors Interview revealed that 5% reported a prior drug problem,
with no distinction between “misuse” and “abuse” [38]. Another study
revealed that 6.64% of veterans with cancer also met criteria for SUD
[27]. Rosenberg and colleagues reported that 23% endorsed illicit
substance use, with no specification of the extent [31]. Additionally, a
study that examined attitudes towards substance “misuse” and “abuse”
revealed that 28.8% of participants worried they could lose control over
their prescribed pain and/or anxiety medications [44]. Finally, Choflet
and colleagues examined substance use, without specifying severity or
identifying SUD [29].
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Table 2
Characteristics of conceptual or review papers.

General Hospital Psychiatry 60 (2019) 128-136

Study Design Substance  Screening Treatment/management approach

Anghelescu, 2013 Review Opioids Valid & reliable screening tools (e.g., SOAPP) Multidisciplinary approach

Compton, 2017 Narrative review  Opioids Valid & reliable screening tools (e.g., SOAPP) Clinician education; referral

Del Fabbro, 2014  Conceptual Opioids AUDIT; CAGE; ORT; PADT; SOAPP; SOAPP-SF; STAR  Counseling; psychotherapy

Passik, 1998a Conceptual Opioids N/A N/A

Passik, 1998b Conceptual Opioids Urine toxicology Multidisciplinary approach; realistic goal-setting

Passik, 2004 Conceptual Opioids Interview suggested Clear treatment goals (harm reduction); multidisciplinary approach
Starr, 2010 Conceptual Opioids SOAPP-R; ORT; PADT Collegial consultation

AUDIT = Alcohol Use Disorders Identification Test; CAGE = cut-annoyed-guilty-eye questionnaire; ORT = opioid risk tool; PADT = Pain Assessment and
Documentation Tool; SOAPP-R = Screener and Opioid Assessment for Patients with Pain - Revised.

Table 3

Methodological quality, risk of bias, and quality assessment for the 21 included empiric studies.

Sample Sampling Sample size Description Data analysis Methods Measures Statistical analysis Response rate

Barclay, 2014 + + + + + + + + +
Bruera, 1995 + + + + + + + + N/A
Chhatre, 2018 + + + + + + + + N/A
Chhatre, 2014 + + + + + + + + N/A
Choflet, 2016 + + + - + — + + N/A
Dev, 2011 + + + + + + + + N/A
Duffy, 2002 + + + + + + + + +
Duffy, 2006 N/A: Randomized controlled trial

Duffy, 2007 + + + + + + + + ?
Hegel, 2006 + + + + + + + + N/A
Henry, 2018 + + + + + + + + +
Ho, 2018 + + + + + + + + N/A
Kangas, 2005 + + + + + + + + ?
Kugaya, 2000 + + + + + + + + +
Kwon, 2015 + + + + + + + + N/A
Parsons, 2008 + + + + + + + + N/A
Passik, 2000 + + + + + ? + + +
Passik, 2006 + + + + + + + + N/A
Reyes-Gibby, 2016 + + + + + + + + ?
Rosenberg, 2017 + + + + + ? + + +
Tabei, 2006 + + + - + + + + N/A

Note. +yes; —no;? unclear; N/A = not applicable.

Contents for this table were guided by the “Critical Appraisal Checklist for Studies Reporting Prevalence Data” from Munn, Z., Moola, S., Lisy, K., Riitano, D.,
Tufanaru, C. (2015). Methodological guidance for systematic reviews of observational epidemiological studies reporting prevalence and incidence data. International

Journal of Evidence Based Healthcare, 13(3)147-153.

3.2.1.2. Risk factors. Several variables were associated with SUDs. One
study reported a higher proportion of patients with SUD had one or
more psychiatric comorbidities (e.g., depression, anxiety). Further,
individuals with SUD were younger than those without it [25-26]. In
contrast, another study of veterans revealed that older age was
associated with SUD [27]. Finally, Chhatre and colleagues found that
those with SUD were less likely to be married and to be from a
metropolitan area [25]. Chhatre and Jayadevappa reported that African
Americans had a higher proportion (15.7%) of SUD, compared to
Whites and Hispanics. In sum, most variables associated with SUD were
demographic (e.g., age, race).

3.2.1.3. Treatment. No studies reported on treatment outcomes.
However, several provided clinical implications. For example, Choflet
and colleagues underscored the importance of substance use risk
assessment in oncology care, as well as collaborating with mental
health, substance use, and social work colleagues to deliver care [29].
Another study recommended the use of interdisciplinary care, using a
multimodal framework, as well as a stepped-care approach for anxiety
management [37].

3.2.2. Opioids

3.2.2.1. Rates. All studies on opioids focused on prescription opioids.
One that also evaluated heroin use [44] highlighted that none of the
cancer patients assessed were using heroin. One study revealed that
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55% of patients were prescribed opioids within 12 months post-
diagnosis, 37.7% before treatment, 40.8% during treatment, and
31.4% post-treatment [37]. Two studies reported rates of opioid
“dependence”, one in individuals with gastric cancer (5.65%) [28]
and one in a sample which excluded individuals with SUD (2%) [38].
Nine studies reported risk associated with opioid use, which ranged
from 21% of patients in a palliative care clinic being at high risk to 34%
of emergency room patients with cancer being high risk [42]. A study of
431 palliative care patients revealed that 18% of patients were
chemically coping with prescription opioids. With regard to the
general population, 0.7% of adults (i.e., 1.8 million) had a past-year
substance use disorder associated with non-medical use of prescription
pain relievers in 2014 [5]. Additional opioid use rates are presented in
Table 1.

3.2.2.2. Risk factors. Five studies investigated characteristics
associated with opioid use risk. One study revealed that opioid-
“dependent” individuals were older than non-opioid “dependent”
individuals [28]. Barclay and colleagues found that the most common
risk factors for opioid use were being between age 16 and 45 years, a
personal history of alcohol “abuse”, or a personal history of illicit drug
“abuse” [40]. A study of emergency department cancer patients found
that depression, poor coping, severe pain, and current illicit substance
use were associated with high risk of opioid “misuse” [40]. Kwon and
colleagues revealed that chemical coping risk increased for patients
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who were CAGE+ (i.e., at risk for alcohol “misuse”), younger, had
better performance status, had worse pain scores, and worse well-being
scores at their initial visit [45]. Passik and colleagues revealed that
inadequate pain management was associated with aberrant behaviors
in 73 patients with HIV-related pain and a history of substance “abuse”
and 100 patients with cancer pain and no history of “abuse” [38]. Thus,
this data underscores the need to consider the possibility of pseudo-
addiction in assessing for and treating substance use disorder [17-19].

3.2.2.3. Treatments. Of the nine studies that examined opioid use in
cancer patients, none reported on intervention or treatment.

3.2.3. Alcohol

3.2.3.1. Rates. Alcohol use rates ranged considerably across studies,
with inconsistent terminology across studies. For example, alcohol
“dependence” was identified in 3% of individuals with cancer which
excluded those with known SUDs (i.e., although individuals with
known SUDs were excluded from the study, 3% of the sample met
criteria for “alcohol dependence” based on the SCID) [38]; 4% in a
breast cancer sample using the CAGE questionnaire [30]; and 33.6% in
a newly diagnosed head and neck cancer sample [35]. Another study
revealed that 12.2% and 20.4% met criteria for alcohol “abuse” and
alcohol “dependence”, respectively [4]. At-risk alcohol use was
categorized in different ways across six studies, ranging from 13% to
49%. At the lower end, 13% of 100 palliative care consults reported a
history of alcohol “abuse” [44]; 16% of 973 individuals with head and
neck cancer met criteria for “problem drinking” [34]; and 17% of 598
individuals with advanced cancer had alcohol “issues” [39]. At the
higher end, 27% and 28% of 100 and 66 individuals with terminal
cancer in 1989 and 1992, respectively, were reported to have
“alcoholism” [46] and 28% of 184 advanced (stage III and IV) head
and neck cancer patients were classified as “problem drinkers” [33].

3.2.3.2. Risk factors. Studies of alcohol use examined numerous
associated variables. Dev and colleagues reported that CAGE+
patients were likely to be male, younger, have a history of tobacco/
nicotine use, a documented history of illegal recreational drug use, and
on “strong opioids” prescribed by their oncologist or primary care
provider, but prior to palliative care consultation [36]. Another study
found that compared to women, men scored higher on alcohol problems
and that smoking and alcohol problems were associated [32]. A multi-
site study revealed that “problem drinkers” were more likely to be
younger, not married, from a Veterans Administration (VA) hospital,
and within one year of their cancer diagnosis [34]. Parsons and
colleagues found that CAGE+ patients were likely to be younger,
male, and have head and neck malignancies. Notably, CAGE + patients
also had worse pain, sleep, dyspnea, and symptom distress scores and
were more likely to be referred to palliative care earlier [39]. Finally, a
pilot study revealed that 46% of head & neck cancer patients drank
alcohol within the past six months, despite negative consequences
associated with continued alcohol use, and 44% screened positive for
depressive symptoms [32].

3.2.3.3. Efficacious treatments. One randomized controlled trial (i.e.,
treatment study) was identified. Individuals randomized to the
intervention received a Cognitive Behavioral Therapy workbook,
9-11 sessions of CBT telephone counseling, and pharmacologic
management [33]. The intervention resulted in significantly more
smoking cessation, depression reduction, and drinking reduction but
no significant differences in 6-month alcohol outcomes [33]. None of
the other reviewed studies reported on an alcohol use intervention.
However, only 9% of those who consumed alcohol in one study were
interested in addressing their alcohol use [32].
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3.3. Review and conceptual papers

Of the 28 included studies, seven were either review or conceptual
papers that did not contain empiric data, but rather recommendations
for the management of substance use in cancer (Table 2). Three major
recommendations were identified across these publications: screening
individuals' opioid use risk; reflective prescribing in the context of
standards or a multidisciplinary team; and the utilization of behavioral
treatments.

3.3.1. Screening

Although screening was recommended for both opioids and alcohol,
the intent differed somewhat for opioids compared to alcohol.
Screening for opioid risk and aberrant behaviors represents attempts to
prevent or respond early to developing opioid-related substance use
disorder in the context of prescribing pain medications, whereas
screening for alcohol aims to identify individuals who may need in-
tervention for current alcohol consumption [39,46].

Multiple methods of screening were recommended across included
studies. Recommendations included validated measures,[e.g., 64,65]
semi-structured diagnostic interviews, and unstructured interviews. For
example, two papers suggested the 5-item Opioid Risk Tool (ORT) and
Screener and Opioid Assessment for Patients with Pain (SOAPP)
[41,47]. Del Fabbro and colleagues [47] recommended using brief va-
lidated screening tools to identify patients at risk for chemical coping.
Another paper suggested the Pain Assessment and Documentation Tool
(PADT) to be used throughout opioid therapy. Notably, Passik and Krish
recommended the use of an interview opening with broad questions
about substances in the patient's life, including nicotine and caffeine,
and subsequently assessing for illicit drug use. The authors highlighted
that this interview approach may provide valuable information re-
garding comorbid psychiatric disorders contributing to substance use
[48].

Recommended methods for alcohol screening included the 4-item
CAGE questionnaire [46,39], 5-item Screening Instrument for Sub-
stance Abuse Potential (SISAP), Alcohol Use Disorders Identification
Test (AUDIT), and Screening Tool for Addiction Risk (STAR) [47].

3.3.2. Prescribing in context of standards or a team

Starr and colleagues discussed a decision-making approach with
regard to opioid prescribing, noting the value of collegial consultation
and establishing a standard of care. Specifically, Starr and colleagues
discussed the concepts of “in the box” and “out of the box” prescribing,
underscoring that even with a standard of care, substantial variability
across clinician approaches and patient responses to opioids exists [41].
Passik and Kirsch highlighted the value of a multidisciplinary approach,
noting that mental health professionals are instrumental in the man-
agement of substance use [48]. Similarly, Passik and colleagues un-
derscored the importance of multidisciplinary teams as a treatment
approach that best reflects the multifactorial nature (biological, che-
mical, social, and psychiatric) of substance use [49]. Specifically, the
authors recommend a team comprised of an oncologist, palliative care
physician, nurse, social worker, and mental health professional with
expertise in addiction [49]. Such a team, they argue, will be equipped
to assess and treat psychiatric disorders comorbid with substance use,
while also minimizing withdrawal symptoms [49].

3.3.3. Behavioral management

Del Fabbro and colleagues recommended counseling and psy-
chotherapy to manage comorbid conditions (e.g., depression) asso-
ciated with substance use [47]. Of note, this paper also suggested use of
motivational interviewing, positive reinforcement, and referral to sub-
stance use specialists [47]. Further, Passik and Kirsch recommended
setting clear treatment goals, underscoring that treatment team mem-
bers should not expect substance use remission and that a harm re-
duction approach may be most realistic [48]. Specifically, clinicians'
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reinforcement of social support and treatment compliance may mini-
mize and manage potential harm during relapses. Guidelines include
establishment of an empathic relationship, use of behavioral interven-
tions, and frequent reassessment of pain and symptom control [48].

4. Discussion

The present review generates multiple findings that may be used to
inform future research. Of note, although prior work has examined
substance use in cancer, this is the first systematic review on this topic.
First, across all empiric studies (k = 21), substance use rates ranged
from 2% [29] to 35% [4], with a median opioid rate of 18% and 25.5%
for alcohol. Second, this systematic review revealed several substances
of use (e.g., alcohol, opioids), with varying degrees of extent or se-
verity. Third, this investigation identified a range of methods for de-
tection and description of substance use in cancer patients. Finally, this
review suggests that knowledge on substance use treatment and man-
agement in cancer is limited and that additional research is warranted.

While this review demonstrates that substance use disorder rates in
oncology patients vary considerably across studies (i.e., 2% [29] to 35%
[4]), several key findings highlight the limitations of the available
evidence. First, almost half of the studies examined “substance use
disorders” or “substance misuse,” categorizing all substances together
rather than use of particular substances. Second, half of the studies did
not report cancer treatment status, precluding conclusions regarding
associations between cancer treatment and substance use. Third,
variability in identification of substance use or substance use disorder
(i.e., assessments, diagnostic approaches) may be contributing to
variability in rates. Fourth, lack of distinction between pre-existing
substance use and substance use that began after cancer diagnosis may
further the variability in rates. Taken together, these findings under-
score the need to examine criteria and methodological approaches used
to generate substance use rates.

Findings also suggest substantial variability with regard to sub-
stance type and severity of use. Most studies used terminology inter-
changeably, making it challenging to comprehend severity. For in-
stance, studies used the terms “abuse”, “misuse”, “use”, and
“dependence”. Although we excluded nicotine and cannabis, it is also
notable that we were able to identify studies for only alcohol and
prescription opioids and no illicit substances such as cocaine. However,
one study reported that no cancer patients had a prior or current history
of heroin use [44]. Nonetheless, several studies reported on illicit
substance use without specifying substance type [4].

Methodological approaches to identify and describe substance use
in cancer are variable and inconsistent. Different categorizations of
substance use complicate the aggregation or synthesis of data. Without
standards or similar methods, it is difficult to compare studies in dif-
ferent types of cancer and different substances. To illustrate, the ICD
underestimates prevalence of conditions and diseases [50-51] and
coding is challenging [52]. Further, pseudo-addiction complicates as-
sessment accuracy in oncology populations [17-19]. This makes it
challenging to draw inferences about substance use rates and risk fac-
tors. Of note, changes from the DSM-IV to DSM-5 further complicate
aggregation and summary of data across studies. Specifically, while the
DSM-1V distinguished between “abuse” and “dependence”, the DSM-5
now provides criteria for “substance use disorder” [43]. Nonetheless, it
is crucial to establish and maintain judgment-free terminology to assess
and intervene on substance use in cancer patients. Ideally, such ter-
minology would be standardized, stable, constant, and meaningful —
with the goal of fostering our understanding and clinically managing
substance use in cancer patients.

One reason that specific trends may not be readily discernable is the
nature of data collection. First, most studies used convenience samples.
Studies of rates of the same substance (alcohol) in convenience samples
of individuals with the same cancer (head and neck cancers, n = 4)
produced a range of 16-34%. These observations clearly warrant future
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investigations using nationally-representative or population-based
samples. Second, measures, even for the same substances, vary from
study to study, making it challenging to compare findings. For example,
some studies used semi-structured interviews or diagnostic criteria
[4,35,37], whereas others used validated instruments (e.g., AUDIT
[32-34], CAGE [30,39,45]). Relatedly, categorizing studies by assess-
ment type (CAGE vs. AUDIT vs. diagnostic criteria/interview) revealed
a pattern. Use of the AUDIT revealed the smallest range of substance
use rates: 16% to 28% (median = 18%), while use of diagnostic inter-
view or interview revealed the greatest variability: 2% to 35%
(median = 10.6%). The CAGE generated a range of 4% to 28%
(median = 17%).

Despite challenges with aggregating and synthesizing data, we
made several observations with regard to the current literature base.
First, rates of overall substance use remain relatively stable across years
— ranging between a quarter and a third of cancer patients evaluated
between 1995 and 2005. To illustrate, a 1995 study reported a rate of
27-28% [46] and 35% in a 2005 study [4]. However, a 2015 study
reported a rate of 18%, demonstrating a decline, though this study was
comprised primarily of breast cancer patients [45]. Second, while the
reported rates were variable in the studies that specified substance type,
among the ten that examined alcohol, the median rate was 25.5% and
among the seven that examined opioids the median rate was 18%. Of
note, studies on opioid use have been increasing over time. No studies
examined opioid use in cancer prior to the year 2006, before the second
wave of the opioid epidemic [1]. Since then, a 2008 study revealed a
rate of 17% for opioid use [39], followed by a rate of 43% in 2014 [40],
18% in 2015 [45], 34% in 2016 [42], and 23.8% in 2018 [37].

This systematic review revealed that knowledge on substance use
treatment in cancer is limited. Specifically, providing guidelines and
treatment recommendations is challenging, given the limited literature
on substance use management in this population. We identified one
randomized controlled trial of a substance use treatment in individuals
with cancer. However, the review and conceptual papers tended to have
recommendations for clinical management in this population. These
recommendations may have been based on principles or evidence from
the treatment of SUDs in non-cancer populations, but their applicability
and translation to individuals with cancer treatment have not been
examined. Notably, management recommendations primarily focused
on preventing and monitoring use, rather than interventions for existing
substance use disorder. Therefore, more research is needed on treat-
ment, with an emphasis on rates and consequences for cancer popula-
tions. Nonetheless, future investigations may apply collaborative care
models to substance use in cancer that have been developed for other
diseases or conditions, including HIV [e.g., 8].

The studies in this review had many limitations. Limitations in-
cluded assessment of substance use (interview versus validated mea-
sure), cancer characteristics (site, prognosis), and study location. The
confinement of study participants in specific locations (i.e., countries)
introduces socioeconomic status (SES) and associated environmental
factors as confounds. For example, of the 21 empiric studies that re-
ported country of study setting, 16 (76%) were in the United States. Use
of participants from such geographic confines naturally limits gen-
eralizability of findings. Although the scope of this systematic review
does not include cancer risk, it is important to note that the three head
and neck cancer papers were published in 2006 [35], 2007 [34], and
2000 [33]. Thus, given that the human papilloma virus (HPV) is now
considered a greater risk factor for cancer than alcohol [53], it is im-
portant to note a shift in cancer risk associated with alcohol and HPV.

At the review level, several limitations need to be considered when
assessing findings. First, negative or inconclusive data often remain
unpublished, leading to potential publication bias. Second, 76% of the
studies were conducted in the United States, raising issues of general-
izability. It is important to note that this may have been the result of
setting the database search to include only studies published in English;
thus, studies published in other languages were not included. Third,
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another critical limitation of this review is the heterogeneity and lim-
ited quantity of studies on this topic, presenting challenges for con-
ducting a quantitative investigation (e.g., meta-analysis) [54]. For ex-
ample, of the 20 included empiric studies, four were retrospective, one
was an RCT, and one was observational. Additionally, RCTs and long-
itudinal studies on substance use and cancer are infrequent. Such in-
vestigations may foster the establishment of a causal relationship be-
tween substance use disorder and cancer. Specifically, these studies
could elucidate whether substance use predates cancer diagnosis and
treatment, predisposing the patient to continued substance use or
whether the diagnosis and treatment causes the substance use.

Nevertheless, the present systematic review has numerous ad-
vantages with respect to previous investigations. First, it presents, to
our knowledge, the most comprehensive and updated assessment on
this issue using a systematic approach. Most prior reviews were nar-
rative [55] or conceptual in nature. Of note, most studies focused on
tobacco and nicotine use in cancer populations [22,23,55-58]. In
contrast, the present review examines other substances, including al-
cohol and opioids. This work contributes a broad, yet detailed, sys-
tematic exploration of this issue to the literature.

In light of findings from this systematic review, several re-
commendations for future research are provided. First, no longitudinal
studies have examined individuals' changes in substance use, con-
temporaneously with cancer diagnosis and treatment, thwarting the
ability to establish any causal links or observe changes over time. Thus,
future studies may conduct longitudinal studies of substance use across
the cancer continuum (e.g., increase in use from diagnosis to palliative
care). Relatedly, the research designs used in the 21 included empiric
studies are relational in nature and frequently do not control for con-
founding variables or for alternative explanations. Second, substance
use is related to numerous confounds aside from cancer, including
psychopathology [59], age [60], and gender [61]. Therefore, future
studies should evaluate and report on psychopathology that may con-
tribute to substance use and the development of substance use disorder.
Third, given that substance use often develops early in life [62], it may
be beneficial for studies to have lower mean baseline ages.

4.1. Conclusions

Substance use or substance use disorder occurs in a substantial
minority (ranging from 2% [29] to 35% [4]) of individuals with cancer,
but further characterization of rates and risk factors is needed. Of note,
given that most studies do not identify onset of substance use (i.e., prior
to versus after cancer diagnosis and treatment), screening assessments
should identify personal or family history of substance use as a risk
factor. In light of our findings, we recommend reporting of comorbid
psychopathology (e.g., major depressive disorder, generalized anxiety
disorder) and use of current diagnostic language (“substance use” or
“substance use disorder”) to minimize judgment and maximize con-
sistency and accuracy. Future investigations should also go beyond al-
cohol and prescription opiates and include specifics about other sub-
stances such as cocaine. It would especially be important to examine
heroin use, given that individuals with opioid-related substance use
disorder occasionally transition to heroin for cost reasons [63]. Ulti-
mately, methodological rigor across such studies might contribute to-
wards convergence within the field with regard to clinical re-
commendations in the prevention and management of substance use in
cancer populations.
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