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A B S T R A C T

Studies on the relationships between marijuana use and quality of life have reported mixed findings. Based on a
survey of 123 marijuana users conducted in Los Angeles during 2017–2018, we investigated the relationships
between marijuana use frequency, severity of marijuana-related problems, and health-related quality of life
(HRQoL). Results indicated that (1) marijuana use frequency was positively related to severity of marijuana-
related problems; (2) severity of marijuana-related problems was negatively related to mental domain of HRQoL
but was not significantly related to physical domain of HRQoL; and (3) marijuana use frequency was positively
associated with mental health symptoms and physical health conditions, and both in turn were negatively linked
to mental and physical domains of HRQoL, respectively. Reduction of marijuana-related problems and mitiga-
tion of mental and physical health problems may improve HRQoL among marijuana users. The study findings
may contribute to developing treatment interventions for marijuana use that simultaneously address marijuana-
related problems and associated mental and physical issues.

1. Introduction

Marijuana is one of the most widely used psychoactive substances,
with an estimated annual prevalence of 3.8% (range 2.7%–4.9%) of the
global population age 15–65 who reported marijuana use in the past
year (United Nations Office on Drugs Crime, 2017). In the United
States, there were 23.9 million current marijuana users (8.9% of people
age 12 or older) in 2016 (Center for Behavioral Health Statistics and
Quality, 2017), and epidemiological trends show an increase of mar-
ijuana use in recent years (Hasin, 2018).

Marijuana use often co-occurs with mental health problems. A na-
tional survey showed that anxiety, depression, and paranoia were as-
sociated with the use of marijuana (Cougle et al., 2015). Stress is also a
common problem reported by marijuana users (Meil et al., 2016;
Passarotti et al., 2015). Moreover, these co-occurring problems may be
interrelated. For example, a study by Ketcherside and Filbey (2015)
indicated that among heavy marijuana users, perceived stress is asso-
ciated with depression and anxiety symptoms, which in turn affected

problematic marijuana use.
Marijuana users have more adverse physical conditions than non-

users. For example, sleep disturbance and poor appetite are frequently
observed among individuals experiencing marijuana withdrawal
symptoms (Budney and Hughes, 2006). Impairment in respiratory
function, as seen with tobacco smoking, is also associated with mar-
ijuana use (Hancox et al., 2009; Ribeiro and Ind, 2016), but a causal
relationship is not clear (Hall, 2015). Additionally, pain is a common
physical problem among marijuana users, and potential analgesic
properties of marijuana have been explored in prior studies. A nation-
ally representative survey demonstrated that chronic pain was sig-
nificantly associated with an increased risk of marijuana use
(Zvolensky et al., 2011), which may be related to pain-relieving com-
pounds in marijuana (Cohen et al., 2016).

Quality of life assessments are important in evaluating treatment for
substance use disorders as they focus on perceived functioning and
well-being (Smith and Larson, 2003). Health-related quality of life
(HRQoL) focuses on perceived satisfaction and functioning in both
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mental and physical health domains (Karimi and Brazier, 2016). A
previous study suggested improved HRQoL with abstinence and lower
marijuana use frequency (Brezing et al., 2018). In contrast, a long-
itudinal study demonstrated that reduction in marijuana use was not
associated with improvement in HRQoL (Hser et al., 2017). In a recent
meta-analysis, it was reported that heavy marijuana use was linked
with poorer HRQoL, but the association was inconsistent across studies
and the quality of included studies was determined to be low
(Goldenberg et al., 2017). Furthermore, a prospective epidemiological
survey revealed that marijuana use significantly affected mental, but
not physical domains of HRQoL (Cougle et al., 2015). In sum, findings
regarding the relationship between marijuana use and HRQoL are
mixed, and this relationship may be different for the mental versus
physical domains of HRQoL.

The inconsistent relationship between marijuana use frequency and
HRQoL could be due to several reasons. First, factors influencing mental
and physical domains of HRQoL could be different, so separate analyses
may be preferable to explore the relationships. Second, marijuana use
affects HRQoL via the severity of problems experienced by users.
Frequent marijuana use increases the likelihood of developing mar-
ijuana-associated problems. Some users will subsequently develop re-
lated problems, such as diminished life satisfaction and achievement
(Volkow et al., 2014) and problems with social activities (Lev-
Ran et al., 2012). However, others may use marijuana without similar
harms (Hasin, 2018) because problems do not occur immediately and
may develop over time. Assessments of the relationship between mar-
ijuana use frequency and HRQoL may need to consider marijuana-re-
lated problems as perceived by the users, as well as separately consider
the impacts of mental health symptoms and physical health conditions
on HRQoL. It is important for treatment to not only target marijuana
use reduction or abstinence, but to also address problems associated
with marijuana and assess changes in perceived problems over time in
order to fully evaluate the effectiveness of treatment. This knowledge
may contribute to more tailored interventions provided by clinicians
when treating problematic marijuana use.

The present study investigates if marijuana-related problems med-
iate the relationship between marijuana use and HRQoL separately for
mental and physical domains. Additionally, mental and physical
symptoms were separately controlled for in the respective analyses due
to the aforementioned issue that marijuana use often co-occurs with
mental health symptoms and worse physical conditions, both of which
could influence the respective HRQoL (e.g., Lev-Ran et al., 2012; Aspis
et al., 2015). We hypothesized that:
H1a. Marijuana use frequency will be negatively associated with
mental HRQoL domain.

H1b. Marijuana use frequency will be negatively associated with
physical HRQoL domain.

H1c. Marijuana use frequency will be positively associated with
severity of marijuana-related problems.

H2a. Severity of marijuana-related problems will be negatively
associated with mental HRQoL domain.

H2b. Severity of marijuana-related problems will be negatively
associated with physical HRQoL domain.

H3a. Mental health symptoms will be negatively associated with
mental HRQoL domain.

H3b. Physical health conditions will be negatively associated with
physical HRQoL domain.

2. Methods

2.1. Participants and procedures

A cross-sectional survey was designed to explore functional out-
comes associated with reduction in marijuana use. This survey was
conducted among participants with a history of marijuana use recruited
from substance use disorder (SUD) treatment programs and the general
community (e.g., Marijuana Anonymous meetings, Craigslist) in Los
Angeles between April 2017 and February 2018. Study inclusion cri-
teria were (1) currently or formerly in treatment for marijuana use or,
alternatively, having used marijuana heavily in the past year and re-
duced the marijuana use since then, and (2) able to provide informed
consent. To reduce recall bias and selection bias, we excluded partici-
pants who received any treatment for substances other than marijuana,
had used marijuana heavily more than one year ago, and had been
decreasing marijuana use for less than a month. Given the lack of a
standard definition for heavy cannabis use (Becker et al., 2015;
Liebregts et al., 2015; Cousijn et al., 2014), in part due to variability in
amount, frequency, and methods of cannabis use, heavy use and re-
duction were self-defined by the participant.

Participants were recruited through flyers and advertisements in
local substance use treatment clinics and other sources (e.g., Marijuana
Anonymous meetings, Craigslist). Research assistants explained de-
tailed information regarding this study and confirmed study eligibility.
A total of 123 interested individuals answered open-ended questions
that required them to self-identify as eligible to participate the study.
All respondents were eligible to participate. After prospective partici-
pants gave informed consent, small groups of approximately 10 eligible
participants were provided instructions on how to complete ques-
tionnaires regarding marijuana use patterns and other functional out-
comes. Research assistants provided assistance to the groups to facil-
itate self-administration of assessments. The group sessions lasted about
two hours, and participants were compensated for their time. All re-
sponses were anonymous. The study was approved by the Institutional
Review Boards (IRBs) at the University of California, Los Angeles.

2.2. Measures

Study measures included demographic characteristics, marijuana
use frequency, severity of marijuana-related problems, mental health
symptoms (anxiety, depression, stress, and paranoia), physical health
conditions (sleep disturbance, respiratory function, pain intensity, and
appetite problem), and HRQoL for mental and physical domains.
Several variables, including anxiety, depression, sleep disturbance, pain
intensity, and HRQoL, were measured by standardized scales that
provided norms (relative to the general population in the United States)
by converting the total raw score to a T-score metric ranging from 0 to
100, with a mean of 50 and a standard deviation fixed at 10. See Table 1
for a summary of study assessments.

2.2.1. Marijuana use frequency
Two items were used to measure marijuana use frequency in the

past 30 days prior to the survey. One was the number of self-reported
days using marijuana in the past 30 days. We scored it as: 0= 0 days,
1= 1− 5 days, 2= 6− 10 days, 3= 11 − 15 days, 4= 16 − 20
days, 5= 21 − 25 days, 6= 26 − 30 days. Another was the daily use
frequency that asked participants to score the average times of mar-
ijuana use per day on the days they used during the past 30 days:
0 = none, 1 = once a day, 2= 2− 3 times a day, 3=4− 5 times a
day, 4=6− 7 times a day, 5 = more than 7 times a day.

2.2.2. Severity of marijuana-related problems
The Marijuana Problem Scale (MPS, form AS5) (Stephens et al.,

1994), a self-report 19-item instrument, was used to assess negative
effects of marijuana on social relationships, self-esteem, motivation and
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productivity, work and finances, physical health, memory impairment,
and legal problems. Participants were asked to rate experienced pro-
blems related to marijuana use in the past 30 days on the range from 0
(not a problem) to 2 (a serious problem). It was calculated with the
number of items scored “minor” or “serious” problems, and total scores
ranged from 0–19.

2.2.3. Anxiety and depression
The Hospital Anxiety and Depression Scale (HADS) (Zigmond and

Snaith 1983) was used. HADS is a brief (7 items each), validated self-
assessment of anxiety and depression severity (Bjelland et al., 2002).
Each item was rated on a four-point (0–3) response category with scores
ranging from 0 to 21 for both anxiety and depression.

2.2.4. Stress
The Perceived Stress Scale (PSS) was used to measure the degree to

which situations in a participant's life were appraised as stressful in the
past month (Cohen et al., 1994). Four items (Cohen and
Williamson, 1988) were rated on a Likert scale ranging from never (0)
to very often (4). Higher scores indicate higher perceived stress.

2.2.5. Paranoia
We selected the “Paranoia subscale” from the Specific Psychotic

Experiences Questionnaire (SPEQ) (Ronald et al., 2013) that included
five self-report subscales (paranoia, hallucinations, cognitive dis-
organization, grandiosity, and anhedonia). The 15 items were adapted
from the Paranoia Checklist, rating on a Likert scale that ranges from
“not at all” (0) to “daily” (5). Higher scores indicate worse symptoms.

2.2.6. Sleep disturbance
The Patient-Reported Outcomes Measurement Information System

(PROMIS; PROMIS Health Organization and PROMIS Cooperative
Group, 2016) Sleep Disturbance measure was used to assess sleep

Table 1
Summary of measures.

Variable Instrument/ scale (reference) Number of
items

Description

Marijuana use frequency
Days of use N/A 1 Scores range from 0–6; higher scores indicate more

use.
Daily use frequency N/A 1 Scores range from 0–5; higher scores indicate more

use.
Severity of marijuana-related

problems
Marijuana Problem Scale (MPS; Stephens et al., 1994) 19 Scores range from 0–19; higher scores indicate

more problems.
Mental health symptoms
Anxiety Hospital Anxiety and Depression Scale (HADS; Zigmond and Snaith

1983)
7 Scores range from 0–21; higher scores indicate

more anxiety.
Depression Hospital Anxiety and Depression Scale (HADS; Zigmond and Snaith

1983)
7 Scores range from 0–21; higher scores indicate

more depression.
Stress Perceived Stress Scale (PSS; Cohen et al., 1994) 4 Scores range from 0–16; higher scores indicate

more stress
Paranoia Specific Psychotic Experiences Questionnaire—Paranoia Subscale

(SPEQ; Ronald et al., 2013)
15 Scores range from 0–75; higher scores indicate

worse symptoms.
Physical health conditions
Sleep disturbance PROMIS sleep disturbance (Buysse et al., 2010) 8 T-score metric ranging from 0–100; higher scores

indicate worse conditions.
Respiratory function Part I of St. George's Respiratory Questionnaire (SGRQ; Jones et al.,

1991)
5 Recoded and summed with weights; higher scores

indicate poor respiratory function.
Pain intensity PROMIS pain intensity (PROMIS Health Organization and PROMIS

Cooperative Group, 2016)
3 T-score metric ranging from 0–100; higher scores

indicate worse pain.
Appetite problems Simplified Nutritional Appetite Questionnaire (SNAQ; Wilson et al.,

2005)
4 Scores range from 4–20; higher scores indicate

poor appetite
HRQoL
Mental health domain Short form 12 (SF-12; Ware et al., 1996) 12 T-score metric ranging from 0–100; higher scores

indicate better mental HRQoL.
Physical health domain T-score metric ranging from 0–100; higher scores

indicate better physical HRQoL.

N/A = non-applicable.

Table 2
Demographics of participants and descriptive information in variables
(n=123).

Mean ± SD%

Age 35.0 ± 12.4
Gender
Male 80.5
Female 19.5

Race/ethnicity
African American 27.6
Asian 4.1
Hispanic 28.5
White 23.6
Multi-race/multi-ethnic 13.8
Other 2.4

Educational degree
High school or lower 76.4
College degree or higher 23.6

Employment status
Employed 25.2
Unemployed 74.8

Marijuana use
Days of use 1.2 ± 1.9
Daily use frequency 1.1 ± 1.5

Severity of marijuana-related problems 5.1 ± 5.4
Mental health symptoms
Anxiety 6.5 ± 4.3
Depression 6.1 ± 4.2
Stress 6.2 ± 3.1
Paranoia 22.4 ± 25.4

Physical health conditions
Sleep disturbance 52.4 ± 10.3
Respiratory function 26.0 ± 28.1
Pain intensity 41.7 ± 11.0
Appetite problems 8.6 ± 2.8

HRQoL
SF-12 mental health domain 46.1 ± 10.4
SF-12 physical health domain 48.4 ± 8.8
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disturbance using eight items from the PROMIS Sleep Disturbance in-
strument, which assessed conditions with sleep, difficulty falling asleep,
whether sleep was refreshing, and sleep quality over the past 7 days
(Buysse et al., 2010). The eight items were rated on a Likert scale,
ranging from never (1) to always (5). Higher scores indicate worse
conditions.

2.2.7. Respiratory function
We selected the first 5 items in Part I of St. George's Respiratory

Questionnaire (SGRQ, version 2.3) (Jones et al., 1991) to assess lung/
respiratory symptoms in the past 4 weeks. The first four items were
rated on a Likert scale, ranging from almost every day (1) to not at all
(5), and the fifth item asked about unpleasant episodes of lung/re-
spiratory problems, ranging from more than three episodes (1) to no
episodes (5). These 5 items were recoded and summed with weights
(Jones, 2009). Higher scores indicate poor respiratory function.

2.2.8. Pain intensity
The PROMIS Pain Intensity instrument was used to assess how much

a participant hurt in the past 7 days (PROMIS Health Organization and
PROMIS Cooperative Group, 2016). The first two items within the short
form assess pain intensity over the past seven days while the last item
asks the participants to rate their pain intensity “right now.” The three
items were rated on a Likert scale, ranging from no pain (1) to very
severe (5). Higher scores indicate worse pain.

2.2.9. Appetite problems
The Simplified Nutritional Appetite Questionnaire (SNAQ), a 4-item

single-domain questionnaire (Wilson et al., 2005), was used to measure
a participant's appetite problems. We reversed a Likert scale in each
item, ranging from 1 to 5 with higher scores indicating poor appetite.

2.2.10. HRQoL for mental and physical domains
The Short-Form Health Survey (SF-12) (Ware et al., 1996) was used

to ask about participants’ health status and assessed HRQoL in the past
4 weeks. The SF-12 consists of 12 items that are scored in two dimen-
sions (Maruish, 2012): the mental health and physical health. The
physical QoL score includes items on general health perception, phy-
sical functioning, reduction in physical activities as compared with the
subjectively expected, and pain, whereas the mental QoL score includes
questions on general health perception, mood, energy level, and re-
duction in social activities, work ability or general function explained
by emotional factors. Higher scores indicate better HRQoL.

2.3. Analysis

Relationships between marijuana use frequency, severity of mar-
ijuana-related problems, and HRQoL were analyzed, controlling for
mental health symptoms and physical health conditions for the re-
spective outcome measures. Multiple imputations were used due to
missing data. We used the structural equation model (SEM) for the
analyses. SEM is a multivariate method that combines factor analysis
and path analysis, which allows relationships among multiple measures
or constructs to be tested simultaneously (Ullman and Bentler, 2012). A
latent construct is a factor indicated by multiple indicators (observed
measures) and therefore is free of random error. A path analysis allows
the evaluation of causal relationships in which an independent variable
produces both direct and indirect effects on a dependent variable
(Ullman and Bentler, 2012), in our case, we are testing if marijuana use
produces direct effects on HRQoL and indirect effects on HRQoL via the
marijuana-related problems as a mediator.

The analysis was conducted in three steps. First, a preliminary
analysis and Pearson's r correlation coefficients for all variables were
computed and reported. Second, confirmatory factor analysis (CFA) was
conducted to assess the associations between latent variables and fac-
tors to support the subsequent assessment of the SEM. There are three

latent variables in the model. One was marijuana use frequency with
two indicators: number of days of marijuana use and number of times
marijuana was used per day. The second was mental health symptoms
(anxiety, depression, stress, and paranoia). The third construct was
physical health conditions, with indicators including sleep disturbance,
respiratory function, pain intensity, and appetite. Finally, SEM was
performed with SAS version 9.4 PROC PATH by the maximum like-
lihood estimation.

Model fit was assessed by the chi-square (χ2) test statistic and the
values in the following goodness-of-fit indices: comparative fit index
(CFI) of equal to or greater than 0.95, root mean square error of ap-
proximation (RMSEA) of less than or equal to 0.08, standardized root
mean square residual (SRMR) of <0.09, and Adjusted Goodness of Fit
Index (AGFI) of equal to or greater than 0.90, in accordance with the
recommendations (Iacobucci, 2010; Kline, 2015).

3. Results

3.1. Participant characteristics

A total of 123 participants comprised of 80.5% males and 19.5%
females provided survey data for the present analysis. The average age
was 35.0 ± 12.4 years old. 28.5% of them were Hispanics, followed by
African Americans (27.6%), whites (23.6%), and remaining races/eth-
nicities (20.3%) (Table 2). Among marijuana-related problems (mea-
sured by the MPS), the most common problems cited included financial
difficulties (39.0%), procrastination (38.2%), and poor relationships
with family (36.6%) and partner (36.6%) (Data not shown).

3.2. Pearson's correlation and CFA

Table 3 shows the intercorrelations between observed variables.
Results revealed that variables were correlated with one another in a
way that supported the hypothesized interrelationships among the
factors. The HRQoL (SF-12) mental health domain score was correlated
with days of marijuana use (r = −0.40, p < 0.001), severity of mar-
ijuana-related problems (r = −0.20, p < 0.05), anxiety (r = −0.63,
p < 0.001), depression (r = −0.57, p < 0.001), stress (r = −0.54,
p < 0.001), and paranoia (r = −0.40, p < 0.001). The HRQoL (SF-12)
physical domain score was correlated with daily use frequency
(r = −0.20, p < 0.05), severity of marijuana-related problems
(r = −0.21, p < 0.05), and respiratory function (r = −0.22,
p < 0.05). Moreover, days of use and daily use frequency were asso-
ciated with each other so that we combined both as a latent variable
named “marijuana use frequency.” Anxiety, depression, stress, and
paranoia had some significant relationships with each other, so the four
were combined as a latent variable named “mental health symptoms.”
Sleep disturbance, respiratory function, pain intensity, and appetite
problems had some significant relationships with each other, so the four
were combined as a latent variable named “physical health conditions.”

The results of CFA revealed that both measurement models, one
with marijuana use frequency and mental health symptoms and the
other with marijuana use frequency and physical health conditions, had
adequate fit with the data (mental: χ2 = 6.60, p=0.580, CFI = 1.00,
RMSEA = 0.00, SRMR = 0.03, AGFI = 0.95; physical: χ2 = 10.12,
p=0.257, CFI = 0.98, RMSEA = 0.05, SRMR = 0.06, AGFI = 0.93).

3.3. Structural equation modeling

The model of mental HRQoL (Fig. 1a) had a good fit (χ2 = 27.64,
p=0.052, CFI = 0.97, RMSEA = 0.07, SRMR = .08, AGFI = 0.90)
and accounted for 48% of the variance on the mental health domain
score. Marijuana use frequency was significantly related to greater se-
verity of perceived problems (H1c: β = 0.32, p < 0.001), which was
associated with poorer HRQoL for mental health (H2a: β = −0.20,
p < 0.01). Mental health symptoms were positively associated with
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marijuana use frequency and negatively linked to HRQoL for mental
domain (H3a: β = −0.67, p < 0.001). Among mental health symp-
toms, anxiety was the most significantly related observed indicator
(β = 0.92, p < 0.001), followed by depression (β = 0.85, p < 0.001).

The model of physical HRQoL (Fig. 1b) was a good fit (χ2 = 21.70,
p=0.203, CFI = 0.97, RMSEA = 0.05, SRMR = 0.06, AGFI = 0.91)
and accounted for 11% of the variance on the physical health domain
score. The results revealed that marijuana use frequency was sig-
nificantly related to more severe marijuana problems, but was not
significantly associated with HRQoL for physical health (H2b:
β = −0.13, p > 0.05). Physical health conditions were positively as-
sociated with marijuana use frequency and negatively affected HRQoL
for physical domain (H3b: β = −0.26, p < 0.01). Among physical
health conditions, sleep disturbance was the most significantly related
observed indicator (β = 0.65, p < 0.001), followed by respiratory
function (β = 0.45, p < 0.001) and pain intensity (β = 0.45,
p < 0.001).

4. Discussion

The study findings are mostly consistent with our hypotheses. Using
SEM to examine the relationships between marijuana use frequency,
severity of marijuana-related problems, and the physical and mental
HRQoL domains, separately, we found that marijuana use frequency
was positively associated with severity of marijuana-related problems,
which in turn had negative effects on mental HRQoL but non-significant
relationship with physical HRQoL. The relationship between marijuana
use frequency and either mental or physical HRQoL domains was not
significant. Overall, the hypothesized model explained 48% of the
variance on the mental HRQoL measure, while it explained only 11% of
the variance on the physical HRQoL.

A prior study reported an effect of marijuana use frequency on
mental HRQoL but not physical HRQoL (Cougle et al., 2015). However,
our study did not support the direct association between marijuana use
frequency and either mental HRQoL or physical HRQoL. Instead, we
found that marijuana use frequency was associated with severity of
marijuana-related problems, which affected mental HRQoL. This
finding suggests that individuals who frequently use marijuana subse-
quently had more marijuana-related problems, and this relationship
further affected their mental HRQoL. The present study results suggest a
new insight that reducing problems associated with marijuana use may

be an important clinical target for patients to improve their HRQoL and
attain better treatment outcomes. Our findings suggest that reductions
in marijuana use alone may not affect mental health-related quality of
life if perceived problems are still active.

Based on the participants’ responses, the most common marijuana-
related problems included financial difficulties, procrastination, and
poor relationships with family or partner. These problems may more
directly affect mental health and have less impact on physical health-
related quality of life. The primary problems reported in this study were
similar (but not identical) to those observed in prior studies among
college students (e.g. procrastination, reduced productivity, and
memory loss) (Buckner et al., 2010). Marijuana-related problems may
be diverse among adolescent and adult populations, warranting more
research to clarify their relationships with HRQoL.

The hypothesis that mental health symptoms were negatively as-
sociated with mental HRQoL was supported by the present study. Prior
research demonstrated similar findings that marijuana use was asso-
ciated with poorer mental HRQoL among patients with anxiety and
depression who were already at risk for low mental HRQoL (Aspis et al.,
2015; Lev-Ran et al., 2012). Our study has found that anxiety and de-
pression were significant mental health symptoms affecting mental
HRQoL. Additionally, our study findings suggest that stress and para-
noia are also important mental health symptoms among marijuana
users, but these symptoms have not been well examined in prior mar-
ijuana-focused studies. More research regarding stress and paranoia as
well as other mental health symptoms are needed to further examine
their relationship to mental HRQoL among marijuana users.

It is not surprising that the study also showed that severity of
physical health conditions was negatively associated with physical
HRQoL. A positive relationship between marijuana use and poor phy-
sical health conditions was found in this study, which is consistent with
prior studies (Budney and Hughes, 2006; Hancox et al., 2009; Ribeiro
and Ind, 2016; Zvolensky et al., 2011). In the past, there has been
limited research to evaluate the relationship between physical health
problems and physical HRQoL among marijuana users. In the present
study, we found that marijuana users who reported these physical
symptoms or conditions had poor HRQoL for physical domain. It is
worth noting that sleep disturbance and respiratory function were two
of the greatest health problem contributors to physical HRQoL as in-
dicated by high factor loadings on physical health conditions. Never-
theless, our study findings reveal that neither the marijuana use

Table 3
The intercorrelations among variables.

Mental health 1. 2. 3. 4. 5. 6. 7. 8.

1. Days of use 1 0.69⁎⁎⁎ 0.20* 0.14 0.18 0.16 0.08 −0.40⁎⁎⁎

2. Daily use frequency 1 0.27⁎⁎ 0.24⁎⁎ 0.27⁎⁎ 0.22* 0.14 −0.16
3. Severity of marijuana-related problems 1 0.30⁎⁎⁎ 0.32⁎⁎⁎ 0.29⁎⁎ 0.18* −0.20*
4. Anxiety 1 0.80⁎⁎⁎ 0.52⁎⁎⁎ 0.46⁎⁎⁎ −0.63⁎⁎⁎

5. Depression 1 0.50⁎⁎⁎ 0.34⁎⁎⁎ −0.57⁎⁎⁎

6. Stress 1 0.38⁎⁎⁎ −0.54⁎⁎⁎

7. Paranoia 1 −0.40⁎⁎⁎

8. SF-12 mental health domain 1

Physical health 1. 2. 3. 4. 5. 6. 7. 8.

1. Days of use 1 0.69⁎⁎⁎ 0.20* 0.26⁎⁎ 0.13 0.21* 0.27⁎⁎ −0.14
2. Daily use frequency 1 0.27⁎⁎ 0.28⁎⁎ 0.22* 0.16 0.24⁎⁎ −0.20*
3. Severity of marijuana-related problems 1 0.22* 0.19* 0.09 0.27⁎⁎ −0.21*
4. Sleep disturbance 1 0.34⁎⁎⁎ 0.35⁎⁎⁎ 0.11 −0.17
5. Respiratory function 1 0.13 0.12 −0.22*
6. Pain intensity 1 0.12 −0.16
7. Appetite problems 1 −0.18
8. SF-12 physical health domain 1

Note. Days of use and Daily use frequency for marijuana use present the mean category.
⁎ P < 0.05.
⁎⁎ P < 0.01.
⁎⁎⁎ P < 0.001.
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frequency nor the marijuana-related problems were significantly asso-
ciated with physical HRQoL domain. A prior longitudinal study of sti-
mulant users reported similar results, suggesting that reductions in use
over time contributed to only minor improvements in physical HRQoL
(Borders et al., 2009). Still, given the limited research examining
marijuana use and physical HRQoL, additional research efforts are
needed to shed light on relevant physical health problems in relation to
marijuana use and HRQoL.

There were several limitations in the present study. First, the causal
relationships between marijuana use frequency, severity of marijuana-
related problems, and mental and physical HRQoL cannot be de-
termined because the study is based on data from a cross-sectional
survey. Longitudinal studies would be needed to reveal temporal re-
lationships between marijuana use frequency and mental health pro-
blems and to confirm the findings. Second, selection biases might exist

because this study involved a cross-sectional survey of participants who
were recruited by flyers and advertisements. Third, functional assess-
ments were collected by self-report, without verification by objective
measurements. However, scales used had been tested in other studies
with good validity and reliability. Also, past-month marijuana use
patterns were based on participants’ self-report, which may be influ-
enced by recall bias. Finally, the sample size was too small to in-
vestigate more complex relationships between variables using addi-
tional potential constructs and covariates (e.g., use of other substances).

Despite these limitations, this study provides better understanding
of the relationships between marijuana use frequency, severity of pro-
blems related to marijuana use, and HRQoL, controlling for mental and
physical symptoms. Our findings suggest that to improve marijuana
users’ HRQoL, treatment should incorporate interventions that address
not only marijuana use reduction but also problems caused by

Fig. 1. Relationships between marijuana use, severity of marijuana-related problems, and HRQoL for mental and physical health domains, controlling for the effects
of mental health symptoms and physical health conditions.
*P < 0.05, ⁎⁎P < 0.01 and ⁎⁎⁎P < 0.001
Note. The dotted line presents a non-significant relationship.
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marijuana use that may take additional time to address even after use
levels have been reduced. For example, interventions could be designed
to enhance and optimize skills related to time management, coping with
stress, and improving family relationships. Also, severity of marijuana-
related problems could be used as an indicator for efficacy of treatments
(Babor, 2004), as individuals with more severe problems related to
marijuana use are generally more likely to seek treatment for marijuana
use (Buckner et al., 2010). Additionally, our findings show that more
frequent marijuana users have concurrent mental health symptoms and
worse physical health conditions that may negatively impact their
HRQoL. Integrated treatment models simultaneously addressing mar-
ijuana use and mental health symptoms (e.g., anxiety and depression)
have been recommended (National Institute on Drug Abuse, 2018). In
conclusion, this study extends previous research and improves the un-
derstanding of the relationships among marijuana use, marijuana-re-
lated problems, and HRQoL.
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