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Introduction
Cancer is the second leading cause of death in the United 
States.1 In 2018, an estimated 609 640 U.S. residents died of 
cancer.2 Each year in the United States, 1.7 million new cancer 
cases are diagnosed, with $147.3 billion in cancer expendi-
tures.2 However, the 5-year relative survival rate for all cancers 
has risen by more than 20% over the past 3 decades.2-4 As a 
result, the number of cancer survivors in the United States is 
expected to increase from 15.5 million in 2016 to 20.3 million 
by 2026.2 Cancer survivors often face subsequent health chal-
lenges caused by cancer treatment or recurrence. Lifestyle 
choices, including substance abuse, can impact the health and 
overall quality of life of survivors. For instance, survivors of 
small-cell lung cancer who continue to smoke have an increased 
risk of developing a second lung cancer.5-7

Substance abuse can impact cancer prognosis, and exacer-
bates other health conditions, mental health, and overall qual-
ity of life. Several studies have found a positive association 
between continued cigarette smoking and risk of mortality 
among cancer patients.8-11 Research  also indicates that cancer 
patients who smoke are at higher risk for emotional problems 

and poor mental health, as well as reduced physical quality of 
life.12,13 Though e-cigarettes (vapors) are commonly consid-
ered less harmful than cigarettes, some ingredients in these 
products are known to cause harm.14 E-cigarette vapor has 
been found to contain nicotine, heavy metals, volatile organic 
compounds, and carcinogens.14 Interestingly, a study by Charlet 
and Heinz reported improved mental health, physical function, 
and overall quality of life among participants with reduced 
alcohol intake.18 Although some cancer patients use recrea-
tional marijuana to help mitigate cancer-related pain and nau-
sea,15,16 marijuana use has been shown to have negative  
physical, mental, and cognitive health outcomes.17

Several prior studies have estimated the prevalence of can-
cer survivors who use cigarettes, e-cigarettes, alcohol, and mari-
juana. Evidence from a study among 142 5-year disease-free 
survivors of non-small cell lung cancer (NSCL) indicated that 
57.7% self-reported as current drinkers.19 In 2013, about 5.1% 
and 8.3% of U.S. adult cancer survivors reported heavy and 
binge drinking, respectively, though both rates were signifi-
cantly lower than their cancer-free counterparts.20 Regarding 
cigarette use, Westmaas et al.21 found that 9.3% were current 
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smokers approximately 9 years after diagnosis, and smoking 
status was significantly associated with younger age, lower edu-
cation and income, and greater alcohol consumption. Prior 
studies reported that after cancer diagnosis, smoking-related 
cancer survivors have a higher risk of continued cigarette 
smoking than non-smoking-related cancer survivors.22 
Likewise, another study found that the smoking rate was 
higher in young cancer survivors (age ⩽40) than in young indi-
viduals who had never been diagnosed with cancer.23 Among 
samples of cancer patients who smoked cigarettes, about 6.5% 
to 19% reported current e-cigarette use.24,25 Moreover, a cross-
sectional U.S. study among cancer patients at the Seattle 
Cancer Care Alliance found that 2.8% of those with a history 
of cancer reported current e-cigarette use, which was lower 
than among the general population.26 For marijuana use, 
Pergam et al.27 found that in a state where recreational mari-
juana use was legal, past-year and past-month prevalences were 
24% and 21%, respectively.

There are limited studies on sociodemographic character-
istics associated with substance use among cancer survivors. 
Previous studies have shown that education was significantly 
negatively associated with cigarette use among cancer survi-
vors, as well as the general population.23,28,29 In addition, 
Asfar et al. and Emmons et al. found non-Hispanic white and 
low-income cancer survivors had higher odds of cigarette 
use.23,28 Evidence suggests that e-cigarette use was more 
prevalent among cancer survivors younger than 50 years.30 
Most prior studies of substance use among cancer survivors 
are focused on specific types of cancer (childhood cancer28,31,32 
and lung cancer,19 and retinoblastoma29), with studies using 
small or non-generalizable samples.19,20,24,25,29,30 In this study, 
we assessed the prevalence of current cigarette, e-cigarette, 
alcohol, and marijuana use among adults with a history of 
cancer and those without a cancer history using nationally 
representative data. Additionally, this study examined the 
sociodemographic characteristics associated with substance 
use among patients diagnosed with cancer.

Methods
Data

The Population Assessment of Tobacco and Health (PATH) is 
a nationally representative longitudinal cohort study. It is the 
first large joint research effort administered by the National 
Institutes of Health (NIH) and the Food and Drug 
Administration’s (FDA’s) Center for Tobacco Products to assess 
tobacco use and how it impacts the health of civilians through-
out the country.33 The target demographic is the civilian house-
hold population at least 9 years of age in all 50 states and the 
District of Columbia. Active-duty members of the military and 
all persons living in institutional and non-institutional groups 
other than college dormitories were excluded. The survey 
assesses tobacco-use patterns, risk perceptions, and attitudes 
regarding harmful constituents, new and emerging tobacco 

products, as well as tobacco initiation, cessation, and relapse 
behaviors. PATH study used a 4-stage stratified area probability 
sample design in Wave 1, which included a stratified sample of 
geographical primary sampling units (PSUs), smaller geograph-
ical segments, residential addresses, and households. As part of 
the complex survey design, survey weight was designed to com-
pensate for variable probabilities of selection, differential non-
response rates, and possible deficiencies in the sampling frame 
and account for sampling design factors such as the stratifica-
tion and sampling of PSUs and area segments, and the use of 
oversampling and non-response adjustment factors. Weights for 
the following waves were based on Wave 1 survey weights and 
further adjusted for non-response to interview questions in the 
previous survey. The first wave of the PATH study was con-
ducted in 2013/2014, Wave 2 was conducted in 2014/2015, and 
Wave 3 was in 2015/2016. A total of 32 320 adults, 13 651 
youth, and 13 588 parents of youth were interviewed.33 All 
Wave 1 respondents were eligible to be interviewed in the later 
waves, as long as they were still living in the United States and 
were not incarcerated. This analysis included all 32320 adults at 
baseline, Wave 1, and those who turned 18 between Waves 2 
and 3: 1915 participants for Wave 2 and 1907 participants for 
Wave 3. Additionally, participants who refused, did not know, or 
requested to remove the response to the cancer diagnosis ques-
tion were treated as missing.

Measures

The dependent variables were 4 substance use behaviors: ciga-
rettes, e-cigarettes, alcohol, and marijuana. Four dichotomized 
variables were created to measure the current use of each sub-
stance use behavior at each wave independently. The current 
use of cigarettes and e-cigarettes was defined as adult respond-
ents who had ever used those tobacco products and had used 
some days or every day at the time of the survey. Current alco-
hol use was defined as adult respondents who used alcohol 
within the past 30 days of the survey. It was assessed by the 
question: “How long since you last used alcohol,” which was 
addressed to those who had ever used alcohol. The possible 
responses were “Within the past 30 days,” “More than 30 days, 
but within the past year,” and “More than a year ago” in Wave 
1. Respondents in Waves 2 and 3 were asked: “Have you used 
alcohol within the past 30 days?” with the possible responses of 
“Yes” or “No.” Respondents who had never used alcohol were 
grouped with those who did not use alcohol in the past 30 days. 
Similar questions were used to define current marijuana use.

The main independent variable of interest was cancer diag-
nosis at each wave. The cancer diagnosis was assessed by the 
survey question, “Have you ever been told by a doctor, nurse or 
other health professionals that you had cancer” for the Wave 1 
adults and aged-up adults at Waves 2 and 3 (who were younger 
than 18 years old at previous wave). In addition, adults who 
were successfully followed up with in Wave 2 and Wave 3 were 
asked, “In the past 12 months, have you been told by a doctor, 
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nurse, or other health professionals that you had cancer?” 
Respondents without cancer history in previous waves but that 
responded “Yes” to the cancer diagnosis question in the current 
wave were reclassified as respondents with cancer history dur-
ing the follow up wave.

The following demographic characteristics were included in 
the analysis: age (18-34, 35-54, and 55 years old or older), sex 
(male or female), race/ethnicity (non-Hispanic white, non-
Hispanic black, Hispanic, or non-Hispanic other races), pov-
erty status (<100% of poverty guideline, 100%-199% of 
poverty guideline, and ⩾200% of poverty guideline), education 
level (less than high school, high school graduate or equivalent, 
some college [no degree] or associate degree, bachelor’s degree, 
or advanced degree), residential region (Northeast, Midwest, 
South, West), and other tobacco product use (“Yes” or “No”). 
The poverty income guideline was based on the 2015 poverty 
guidelines for the 48 contiguous states and the District of 
Columbia. It was calculated by multiplying $4160 by the num-
ber of people in the household and adding $7610 to the total. 
Other tobacco product use was defined as adult respondents 
who had ever used tobacco products and used some days or 
every day at the time of the survey, with other tobacco products 
including dissolvable tobacco, filtered cigars, cigarillos, tradi-
tional cigars, hookah, pipes, smokeless tobacco, and snus. Other 
tobacco product use was assessed at each wave, while other 
demographic characteristics were collected at baseline.

Statistical analysis

Wave 1 sociodemographic characteristics and substance use 
behaviors were calculated by cancer diagnosis status (partici-
pants with cancer history vs no cancer history). The weighted 
frequency and 95% confidence interval (CI) were reported for 
all categorical variables, and Chi-square tests were used to 
compare characteristics between participants with and with-
out a history of cancer. Prevalence was estimated for each 
substance use behavior (cigarette, e-cigarette, alcohol, and 
marijuana) for participants with and without a history of can-
cer in each wave independently. Single-wave sampling 
weights were included in estimating the prevalence to increase 
estimate stability and account for complex survey design.33 
Pearson Chi-square tests were used in examining the change 
in prevalence and the difference between participants with 
and without a history of cancer. Stratified analyses were con-
ducted in male and female subgroups.

To examine the population-averaged (marginal) effects of 
socioeconomic and demographic characteristics on the risk of 
substance use among participants diagnosed with cancer, gener-
alized estimating equation (GEE) models were used for each 
substance use behaviors (cigarettes, e-cigarettes, alcohol, and 
marijuana) independently. We used the GEE framework 
because the population-averaged response for the specific 
behavior “is directly estimable from observations without 
assumptions about the heterogeneity across individuals in the 

parameters.”34 All models adjusted for time-invariant covari-
ance, including age, sex, race, poverty status, education level, 
residential region, and time-variant variables, including other 
tobacco product use, and survey wave (time). GEE models were 
estimated by SAS Genmod procedure and used the exchange-
able covariance structure. All tests were 2-sided, and a P-value 
<.05 was considered significant. All analyses were conducted 
using SAS 9.4 (SAS Institute, Inc. Cary, NC) or R 3.5.

Results
Table 1 presents the sociodemographic characteristics and sub-
stance use behaviors among participants with and without a 
history of cancer at Wave 1. Among 32 320 participants, about 
47.8% were between 18 and 34 years old, 50% were male, 
approximately 60.6% were non-Hispanic white, and 21.2% had 
at least a bachelor’s degree. Sample demographic characteristics 
differed significantly between participants with cancer history 
and participants without a history of cancer. Participants diag-
nosed with cancer tended to be older, female, non-Hispanic 
white, and have a family income at, above, or twice the poverty 
level.

Table 2 presents the association between sociodemographic 
characteristics and substance use behaviors among PATH 
study participants diagnosed with cancer from Wave 1 to Wave 
3 from the GEE models. Participants diagnosed with cancer 
who were Hispanic (Figure 1; aOR: 0.58, 95% CI: 0.37-0.92), 
those with higher education (Figure 1; GED or high school 
graduate: aOR: 0.53, 95% CI: 0.37-0.75; some college or asso-
ciate degree: aOR: 0.39, 95% CI: 0.28-0.56; bachelor’s degree 
or more: aOR: 0.13, 95% CI: 0.08-0.20) and had a higher 
income (at or near poverty level: aOR: 0.60, 95% CI: 0.45-
0.81; at or above twice the poverty level: aOR: 0.33, 95% CI, 
0.24-0.44) had lower odds of current cigarette use compared to 
the reference categories. For e-cigarette use, male participants 
diagnosed with cancer (Figure 1; aOR: 0.43, 95% CI: 0.30-
0.61), non-Hispanic black (Figure 1; aOR: 0.35, 95% CI, 0.19-
0.65), and those with at least bachelor’s degree (aOR: 0.48, 
95% CI: 0.24-0.95) had significantly lower odds of current 
e-cigarette use compared to male participants without a cancer 
history in the corresponding reference groups. For alcohol use, 
significantly higher odds were found among participants diag-
nosed with cancer who were younger than those who were 
55 years of age or older (Figure 1), had at least a bachelor’s 
degree, and had a family income at or above the poverty level 
(Figure 1). Hispanic and non-Hispanic other race participants 
diagnosed with cancer had lower odds of alcohol use (Figure 
1). Similar results were found for marijuana use, with younger 
participants diagnosed with cancer having significantly higher 
odds of marijuana use (Figure 1). Participants diagnosed with 
cancer with a family income at or above twice the poverty level 
(Figure 1; aOR: 0.37, 95% CI: 0.24-0.59) had significantly 
lower odds of marijuana use.

The prevalence of substance use among participants with 
and without a cancer history is presented in Figure 2. Over the 
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3 waves, the prevalence of cigarette use among participants 
with no history of cancer decreased from 21.9% to 20.2%, 
decreasing among both males (from 25.5% to 22.9%) and 
females (from 18.5% to 17.6%). However, among participants 

diagnosed with cancer, prevalence increased overall (from 
14.5% to 16.0%) and among males as well (from 12.8% to 
16.2%). The prevalence of e-cigarette use overall and among 
females showed a decreasing pattern. Among male participants 

Table 1. Sample demographic, socioeconomic characteristics, and substance use by cancer diagnosis from Wave 1 (2013/2014) of the PATH study.

FULL SAMPLE1 DiAgNOSED WiTH 
CANCER

NO CANCER HiSTORy P-vALUE2

n 32 320 1527 30 717  

Age <.0001

 18-34 47.81 (47.27, 48.36) 9.04 (7.60, 10.48) 49.78 (49.22, 50.34)  

 35-54 30.27 (29.76, 30.77) 28.09 (25.84, 30.35) 30.37 (29.85, 30.88)  

 55+ 21.92 (21.47, 22.38) 62.87 (60.44, 65.29) 19.85 (19.40, 20.30)  

Sex <.0001

 Male 50.50 (49.96, 51.05) 41.25 (38.78, 43.72) 50.96 (50.40, 51.52)  

 Female 49.50 (48.95, 50.04) 58.75 (56.28, 61.22) 49.04 (48.48, 49.60)  

Race/ethnicity <.0001

 Non-Hispanic white 60.61 (60.08, 61.15) 79.99 (77.98, 82.00) 59.67 (59.12, 60.22)  

 Non-Hispanic black 14.48 (14.10, 14.87) 8.53 (7.13, 9.93) 14.77 (14.38, 15.17)  

 Hispanic 17.18 (16.77, 17.59) 6.36 (5.14, 7.59) 17.70 (17.27, 18.12)  

 Non-Hispanic other races 7.72 (7.43, 8.02) 5.12 (4.01, 6.22) 7.86 (7.56, 8.16)  

Education <.0001

 Less than high school 13.18 (12.81, 13.55) 12.22 (10.58, 13.87) 13.22 (12.84, 13.60)  

 gED or high school graduate 30.41 (29.91, 30.92) 27.40 (25.16, 29.64) 30.55 (30.04, 31.07)  

 Some college or associates’ degree 35.20 (34.68, 35.72) 33.57 (31.20, 35.95) 35.29 (34.76, 35.83)  

 Bachelor’s degree or more 21.21 (20.76, 21.65) 26.81 (24.58, 29.03) 20.93 (20.47, 21.39)  

Poverty status <.0001

 Below poverty level 34.08 (33.54, 34.63) 22.43 (20.20, 24.65) 34.64 (34.08, 35.20)  

 At or near poverty level 23.34 (22.85, 23.82) 24.50 (22.21, 26.79) 23.27 (22.77, 23.77)  

 At or above twice the poverty level 42.58 (42.01, 43.15) 53.07 (50.41, 55.73) 42.09 (41.51, 42.67)  

Other tobacco product use <.0001

 yes 20.63 (20.19, 21.07) 12.97 (11.28, 14.65) 21.01 (20.56, 21.47)  

 No 79.37 (78.93, 79.81) 87.03 (85.35, 88.72) 78.99 (78.53, 79.44)  

Region <.01

 Northeast 15.62 (15.22, 16.02) 14.80 (13.02, 16.58) 15.66 (15.26, 16.07)  

 Midwest 23.79 (23.33, 24.25) 27.90 (25.65, 30.15) 23.61 (23.13, 24.08)  

 South 37.83 (37.30, 38.36) 35.04 (32.64, 37.43) 37.95 (37.41, 38.50)  

 West 22.76 (22.30, 23.22) 22.27 (20.18, 24.35) 22.78 (22.31, 23.25)  

1The weighted frequency and 95% confidence interval (Ci) were reported for all categorical variables. 2Rao-Scott Chi-square tests were used for comparing 
characteristics between participants with cancer history and without cancer history.
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diagnosed with cancer, the prevalence increased between Wave 
1 (2.1%) and Wave 2 (3.2%), followed by a decrease between 
Wave 2 and 3 (2.3%). An increase from Wave 1 to Wave 3 was 
found for alcohol use among most subgroups. Though, among 

female participants diagnosed with cancer, the prevalence 
decreased from 47.9% in Wave 1 to 46.9% in Wave 3. Across 
the study period, the prevalence of marijuana use increased 
from 4.2% to 4.8% among participants with a history of cancer, 

Table 2. The association of demographic characteristics and substance use behaviors among participants diagnosed with cancer from Wave 1 
(2013/2014) to Wave 3 (2015/2016) of the PATH study.

CigARETTE E-CigARETTE ALCOHOL MARiJUANA

Age  

 18-34 2.19 (1.56, 3.06) 3.79 (2.46, 5.84) 1.69 (1.24, 2.32) 3.95 (2.55, 6.13)

 35-54 2.52 (1.96, 3.23) 2.46 (1.69, 3.58) 1.57 (1.23, 1.99) 3.48 (2.40, 5.04)

 55+ ref ref ref ref

Sex  

 Male 0.95 (0.75, 1.19) 0.43 (0.30, 0.61) 1.03 (0.84, 1.28) 1.11 (0.79, 1.55)

 Female ref ref ref ref

Race/ethnicity  

 Non-Hispanic white ref ref ref ref

 Non-Hispanic black 0.89 (0.62, 1.29) 0.35 (0.19, 0.65) 0.98 (0.70, 1.38) 1.01 (0.62, 1.66)

 Hispanic 0.58 (0.37, 0.92) 0.76 (0.43, 1.34) 0.44 (0.28, 0.67) 0.72 (0.39, 1.32)

 Non-Hispanic other races 1.04 (0.65, 1.67) 1.21 (0.67, 2.17) 0.44 (0.29, 0.68) 0.51 (0.25, 1.02)

Education  

 Less than High school ref ref ref ref

 gED or high school graduate 0.53 (0.37, 0.75) 1.11 (0.67, 1.82) 1.04 (0.74, 1.46) 0.74 (0.47, 1.16)

 Some college or associates’ degree 0.39 (0.28, 0.56) 1.02 (0.61, 1.70) 1.28 (0.92, 1.79) 0.82 (0.52, 1.30)

 Bachelor’s degree or more 0.13 (0.08, 0.20) 0.48 (0.24, 0.95) 1.80 (1.23, 2.63) 0.62 (0.33, 1.17)

Poverty status  

 Below poverty level ref ref ref ref

 At or near poverty level 0.60 (0.45, 0.81) 0.92 (0.60, 1.40) 1.44 (1.07, 1.93) 0.80 (0.54, 1.20)

 At or above twice the  poverty level 0.33 (0.24, 0.44) 0.80 (0.51, 1.23) 2.59 (1.95, 3.44) 0.37 (0.24, 0.59)

Other tobacco use  

 yes 1.78 (1.37, 2.32) 2.47 (1.67, 3.65) 1.93 (1.48, 2.51) 1.86 (1.32, 2.60)

 No ref ref ref ref

Region  

 Northeast 1.01 (0.71, 1.43) 0.64 (0.36, 1.12) 1.56 (1.14, 2.12) 1.05 (0.61, 1.82)

 Midwest 1.25 (0.95, 1.65) 0.91 (0.62, 1.35) 1.51 (1.18, 1.95) 1.53 (1.02, 2.29)

 South ref ref ref ref

 West 1.03 (0.76, 1.39) 0.80 (0.53, 1.22) 1.63 (1.24, 2.15) 1.88 (1.19, 2.97)

Survey wave  

 2013-2014 ref ref ref ref

 2014-2015 0.91 (0.76, 1.07) 1.06 (0.74, 1.53) 1.01 (0.82, 1.25) 1.03 (0.71, 1.48)

 2015-2016 0.83 (0.70, 0.98) 0.79 (0.55, 1.12) 0.87 (0.72, 1.05) 1.22 (0.88, 1.70)

Four generalized estimating equation (gEE) models were used to estimate the marginal effects of demographic characteristics on each substance use behavior 
independently. Significance (p<0.05) and odds ratios (95% confidence interval (Ci)) are presented in boldface. 
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and from 7.4% to 9.9% among participants with no history of 
cancer. The increasing trend was consistent among male and 
female participants with no history of cancer and male partici-
pants diagnosed with cancer. Among female participants diag-
nosed with cancer, the prevalence of marijuana use decreased 
from 5.2% in Wave 1 to 4.0% in Wave 3.

Discussion
Cigarettes

The current study assessed the prevalence of current cigarette, 
e-cigarette, alcohol, and marijuana use among adults with a his-
tory of cancer versus those without a history of cancer. We also 
examined sociodemographic characteristics associated with sub-
stance use among participants diagnosed with cancer. Cigarette 
smoking was less prevalent among participants with cancer his-
tory than those without but increased over time. Similarly, 
Emmons et al. and Carswell et al. found that cancer survivors 
were less likely to smoke cigarettes compared to control groups. 
However, Asfar et al.28 reported that survivors initiated smoking 
earlier and had higher odds of smoking more than controls. 
These studies found that cancer survivors are less likely to smoke, 

but smoke more than those without a history of cancer. From 
Wave 1 to Wave 3, the prevalence of cigarette use decreased 
among participants with no cancer history but increased among 
those with a cancer history. A national trend analysis of adult 
survivors of childhood cancer from 1997 to 2010 found that the 
prevalence of cigarette use gradually declined among those with-
out a cancer history.28 The prevalence of cigarette use among 
cancer survivors was not consistent across study periods.28 Asfar 
et al.28 suggest that cancer survivors are more sensitive to ciga-
rette price changes, which may have influenced the differences in 
temporal trends of smoking prevalence between the two groups. 
In addition, some cancer survivors may quit smoking at diagno-
sis following a doctor’s advice only to have relapsed later. The 
National Comprehensive Cancer Network published (NCCN) 
Guidelines for Smoking Cessation recommends including 
smoking cessation as part of the treatment plans for all smokers 
with cancer.35

Consistent with the general population, we found lower 
socioeconomic status was associated with higher odds of 
smoking. Specifically, we found that participants diagnosed 
with cancer with more education were less likely to be cur-
rent cigarette users compared to those with less than a high 

Figure 1. The association between demographic characteristics and substance use behaviors among participants diagnosed with cancer from Wave 1 

(2013/2014) to Wave 3 (2015/2016) of the PATH study.
Source: Reference category = “55+” for age, “Female” for sex, “Non-Hispanic white” for race/ethnicity, “Less than high school” for education, and “Below poverty level” for 
poverty status. Adjusted odds ratios (95% confidence intervals (Cis)) were estimated by the generalized estimating equation (gEE) models presented in Table 2.
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school education. This finding agrees with prior studies, 
which reported that cancer survivors with less education 
were more likely to use cigarettes than those with more edu-
cation.28,29,31 Participants diagnosed with cancer in the cur-
rent study with an income at or above the poverty level were 
less likely to be current cigarette users. Two prior studies 
also reported that survivors from low-income households 
were more likely to use cigarettes.28,31 In addition, our find-
ings showed that Hispanic participants diagnosed with can-
cer had lower odds of current cigarette use than non-Hispanic 
white participants, which is consistent with prior 
studies.28,31

E-cigarettes

Participants diagnosed with cancer had a lower prevalence of 
current e-cigarette use than those without a history of cancer, 
with findings showing a decreasing pattern between Wave 1 
and Wave 3. A prior study reported a lower prevalence of e-cig-
arette use among those with a history of cancer than among the 
general population.26 Non-Hispanic black participants diag-
nosed with cancer were significantly less likely to be current 
e-cigarettes users compared to non-Hispanic whites. In a 
2014/2015 study among the general U.S. population, black 
persons had lower odds of ever, current, and regular e-cigarette 

Figure 2. Prevalence of substance use among participants with and without cancer history from Wave 1 (2013/2014) to Wave 3 (2015/2016) of the PATH 

study, stratified by sex.
Source: 1All prevalences were estimated by using survey wave weights with a targeted population of U.S. non-institutionalized individuals 18 years of age or older at Wave 
1 of the survey.
2 Approximately 3822 aged-up adults (1915 from Wave 2 and 1907 from Wave 3) were included in the prevalence estimation.
3All changes of prevalence (Wave 1 to 2, Wave 2 to 3, and Wave 1 to 3) were significant (P < .01).
4The prevalence differed significantly between participants with cancer history and those without (P < .001) except for the prevalence of e-cigarette use at Waves 1 
(P = .87) and 2 (P = .87), and marijuana at Wave 1 (P = .85).
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use, compared to white persons, indicating that our finding 
reflects a larger trend.36 Consistent with the social gradient in 
substance use, our findings showed that participants diagnosed 
with cancer who had at least a bachelor’s degree were less likely 
to be current e-cigarette users compared to those with less than 
a high school education. In terms of sex differences, male par-
ticipants diagnosed with cancer were less likely to use an e-cig-
arette. Similarly, Kalkhoran et al.25 reported that among current 
smokers with a recent cancer diagnosis, current e-cigarette 
users were more likely to be female than never e-cigarette users.

Quitting cigarettes was the most commonly stated reason 
for using e-cigarettes in a study of current smokers with a 
recent cancer diagnosis.25 From a harm reduction perspective, 
e-cigarettes may be beneficial for cancer survivors to the extent 
they can switch from combustible cigarettes to e-cigarettes. 
However, dual-users of both cigarettes and e-cigarettes may 
have higher difficulty quitting and more nicotine depend-
ence.24 In a study among head and neck cancer patients who 
wanted to quit smoking, those who used e-cigarettes to reduce 
cigarette use were less likely to quit smoking than those who 
stopped smoking cold turkey.37 The study also found that 
e-cigarette users did not decrease the number of cigarettes 
smoked compared to cigarette-only smokers.37

Alcohol

The current study found that participants diagnosed with can-
cer who had a lower prevalence of alcohol use than those with 
no cancer history. A prior cross-sectional study found that can-
cer survivors were less likely to binge drink.19,20 Overall, alco-
hol use increased in our study from Wave 1 to Wave 3. In terms 
of race/ethnicity, Hispanic and non-Hispanic other race were 
less likely to use alcohol compared to non-hispanic white par-
ticipants diagnosed with cancer. These findings align with pre-
vious studies that Hispanics and those in the other race 
category have a lower prevalence of binge drinking than those 
who are non-Hispanic white in the general U.S. population.38 
Contrary to cigarette, e-cigarette, and marijuana use, cancer 
survivors who had at least a bachelor’s degree and higher 
income were more likely to drink alcohol. Cremeens et al.38 
suggest that alcohol has a different association with sociode-
mographic status because drinking has not been as widely rec-
ognized as risky and may not carry the same social stigma as 
other substances.

Marijuana

The prevalence of marijuana use was higher among those with 
no cancer history than those with a cancer history in the present 
study. Over the study period, the prevalence of marijuana use 
increased among all groups except for female participants diag-
nosed with cancer. A previous study using the 2016 and 2017 
Behavioral Risk Factor Surveillance System found adults with 
medical conditions had higher odds of reporting current 

marijuana use than those without medical conditions.39 However, 
our results align with their findings on the inverse association 
between age and current marijuana use.39 Additionally, though 
outside of the scope of our study, it remains unclear how the 
changing marijuana policy environment may impact use among 
cancer survivors. Pergam et al.27 found that marijuana legaliza-
tion significantly increased the likelihood of use in more than 
half of the participating patients with cancer.

The results of this study should be interpreted considering 
its limitations. Our analyses were limited to variables that were 
included in each wave of the PATH interviews. Another limi-
tation of this study is that the interviews rely on self-reported 
substance use without biological confirmation of substance use. 
We could not differentiate between those currently receiving 
cancer treatment and those in remission for our definition of a 
cancer diagnosis. Additionally, the results may not be general-
izable to individuals who are institutionalized or active mem-
bers of the military. It is also important to note that we could 
not determine the effect of time since cancer diagnosis and 
cancer type on substance use behaviors and reasons behind 
these behavioral changes and their proximity to the cancer 
diagnosis. For example, the effect of cancer diagnosis could dif-
fer significantly for participants diagnosed with cancer, and 
participants who had childhood cancer. Despite these limita-
tions, the current study documents the prevalence and poten-
tial trends in substance use among those diagnosed with 
cancer.

Conclusion
Overall, substance use was lower among people diagnosed with 
cancer than those with no cancer history. However, female par-
ticipants diagnosed with cancer had a higher prevalence of e-cig-
arette use than those with no cancer history. Among people 
diagnosed with cancer, substance use varied by sociodemographic 
characteristics and use was more prevalent among those who 
were younger and of lower socioeconomic status. Hence, more 
focus on substance use prevention among people diagnosed with 
cancer could be beneficial in terms of improving the overall well-
being of this population.
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