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Abstract
Introduction: Current evidence suggests that cannabinoids 
are safe with minimal side effects and are effective in manag-
ing chronic pain. Data also show that medical marijuana 
(MM) may improve quality of life (QoL) among patients. 
However, there are little data showing the health-related 
QoL (HRQoL) benefit in MM patients using it for pain. The 
purpose of this study was to determine if there is a relation-
ship between HRQol and MM use in patients using it to re-
lieve pain. Methods: All pain patients aged 18 years or older 
enrolled in the Pennsylvania MM program were eligible for 
inclusion. Recruited subjects completed 4 surveys – at enroll-
ment (baseline) then 2, 4, and 8 weeks post-enrollment. We 
used the EQ-5D survey tool for measuring HRQoL. The pri-
mary outcome measure was the change in the EQ-5D Index 
Score from survey 2 to survey 4 (6 week difference). Second-
ary outcomes included self-reported pain and health scores. 
Data were analyzed using a paired t test and repeated-mea-
sures multivariable analysis to control for both gender and 

length of time between surveys. Results: 1,762 people re-
sponded to the screening request, and 1,393 (79%) met 
screening criteria. Of those, 353 (25.3%) agreed to partici-
pate and 51% completed all 4 surveys, for a final sample of 
181 with 85 male and 95 female and one nonbinary subject. 
The average age was 41.21 (SD = 12.9) years, with no differ-
ence between genders. The adjusted HRQoL score improved 
from 0.722 to 0.747 (p = 0.011) from survey 2 to survey 4, as 
did the self-reported pain and health scores. The EQ-5D sub-
scales revealed no change in mobility or usual activities, sig-
nificant improvement in anxiety and pain, and a significant 
worsening in self-care. Conclusion: The results show a sig-
nificant improvement in HRQoL among patients using MM 
for pain. The EQ-5D subscales validated the pain improve-
ment and also showed an improvement in anxiety. However, 
the decline in the self-care subscale may have tempered the 
overall improvement in HRQoL, and further research into 
which aspects of self-care are impacted by MM use in this 
population is warranted. Overall, there is a positive relation-
ship between MM use and HRQoL in patients using it for 
pain. © 2021 The Author(s).
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Introduction

The compounds found in the cannabis plant have been 
used to treat patients with a variety of symptoms and dis-
eases. Current evidence suggests that cannabis is effective 
in managing chronic pain in adults [1].

While there was a general relaxation in marijuana laws 
states, the US Drug Enforcement Agency (DEA) still con-
siders marijuana a Schedule I drug under the Controlled 
Substance Act. As of November 2020, 33 states allow mar-
ijuana for medical use and 11 states, plus the district of 
Columbia, allow for recreational/adult use. In most states, 
medical marijuana (MM) users are required to register 
with the state verifying they have a condition in which the 
state deems appropriate for using marijuana, and then the 
patient purchases the product through a state-regulated 
dispensary. States vary in the breadth of conditions that 
are eligible for treatment with MM. In Pennsylvania, the 
MM program has 23 approved medical conditions, in-
cluding pain [2].

There are various types of pain – chronic versus acute 
and nociceptive versus neuropathic, and identifying and 
differentiating pain based on the various factors compris-
ing pain is important to aid in treatment choices. How-
ever, we do know there is a complex relationship between 
pain and quality of life (QoL), and it is widely accepted 
that increased pain leads to decreased QoL and improving 
pain improves QoL [3, 4]. While there is some consensus 
on the value of marijuana to treat pain [1], there are little 
data on the impact of such treatment on a patient’s QoL. 
The existing data do show that MM improves QoL among 
patients with AIDS [5], there are little data on improving 
QoL in MM patients using it for pain. Further, the adverse 
effect profile of MM includes impaired executive function, 
poor job performance, and impaired driving ability among 
others [6]. These adverse effects may have an impact on 
QoL and even their health-related QoL (HRQoL). The 
Center for Disease Control and Prevention (CDC) defines 
HRQol as “an individual’s or group’s perceived physical 
and mental health over time [7].”

In separate cross-sectional studies, both Fiz et al.[8] 
and Schlienz et al. [9] studied the effect of MM on patients 
with severe pain. Each study surveyed pain patients, with 
fibromyalgia as the primary diagnosis, using MM as part 
of their treatment. Using tools such as the SF-36 and the 
World Health Organization Quality of-Life assessment, 
both found an improvement in the QoL of patients. How-
ever, the cross-sectional nature of these studies and the 
fibromyalgia focus limit the value of these findings and its 
applicability to other patients.

Similarly, Boehnke et al. [10] conducted a survey of 
244 Michigan cannabis cardholders using cannabis for 
chronic pain. The survey consisted of 46 questions with a 
question related to subjects’ change in QoL (range −100% 
to +100%). Of the 244 participants, 185 completed the 
survey; 118 were male, 65 were female, and 2 did not an-
swer. The authors reported that patients had a 45% im-
provement in QoL; however, the use of an unvalidated 
HRQoL tool limits the utility of this finding. Further, the 
authors note that the recall bias inherent in this retrospec-
tive survey study is a limitation.

There are few studies examining the impact of MM on 
HRQoL [11–14]. However, the studies were cross-sectional, 
were with patients outside the USA, or did not use validated 
HRQoL scales, thus leaving a gap in our knowledge about the 
impact of MM on HRQoL. The purpose of this study was to 
determine if there is a relationship between HRQol – as esti-
mated from the EQ-5D survey tool – and MM use in Penn-
sylvania patients using it to relieve their pain.

Materials and Methods

During the summer and fall of 2020, we conducted a series of 
surveys of MM users across the state of Pennsylvania using the 
Qualtrics Survey tool. All material was reviewed and approved by 
the Institutional Review Board of the University of the Sciences.

Study Population
All patients enrolled in the Pennsylvania Medical Marijuana 

program using MM for pain related to one of the qualifying condi-
tions were eligible for inclusion. We did not discriminate patients 
based on pain type. Those patients <18 years of age, not located in 
Pennsylvania, or were not using MM for one of the qualifying con-
ditions were excluded. We partnered with Releaf App [15] and 
Keystone Canna Remedies (KCR) to obtain mailing lists of pa-
tients using their services. We used this email list to contact par-
ticipants. KCR has a network of 3 dispensaries, located in Allen-
town, Bethlehem, and Stroudsburg Pennsylvania.

A convenience sample of patients living in Pennsylvania and 
using MM identified by Releaf App or patronizing KCR were iden-
tified and contacted via email self-reported to either organization. 
Recruitment flyers were also placed in KCR dispensaries. This fly-
er contained the study email address in which participants could 
communicate with the primary investigator directly. Over 12,000 
initial emails were sent by Releaf and KCR. The email contained 
information on the study and a link to a screening survey main-
tained by the primary investigator. All subsequent communica-
tions to participants regarding the study were conducted by the 
primary investigator with no further contact via the Releaf App. 
The participant completed the screening survey and their respons-
es determined their continued eligibility. If the subjects met the 
inclusion/exclusion criteria, they were sent a link to the study web-
site which contained the informed consent. Participants who 
agreed to the study via the informed consent were then presented 
with the first of 4 online Pain/HRQoL surveys.
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Respondents were offered a 10% discount coupon to KCR dis-
pensary for each survey completed and a 20% discount coupon for 
completing all 4 surveys. Time limits for use of the coupons were 
placed to coincide with the administration of the next survey. That 
is, after completing survey #1, the coupon would expire in 2 weeks, 
just when the next survey link would be emailed to the participant. 
Only one coupon per survey per person was allowed. Duplicate 
survey/repeat surveys were deleted by identifying duplicate emails. 
KCR only collected the redeemed coupons; they did not maintain 
any records of the participants.

Survey Tool
We used an 11-item survey tool consisting of basic demograph-

ic questions, a pain scale, and the EQ-5D survey [16]. The Nation-
al Institute for Health and Care Excellence (NICE) states that the 
EQ-5D is the preferred measure of health related QoL in adults 
[17]. The EQ-5D comprises 5 dimensions as follows: mobility, self-
care, usual activities, pain/discomfort, and anxiety/depression and 
from this creates a HRQoL Index Score. The tool also includes a 
visual analog scale (VAS) in which respondents self-report their 
assessment of their health. Besides the NICE recommendation, the 
EQ-5D was chosen because of its validity and brevity. Five surveys 
were administered, an initial screening survey and 4 study surveys. 
The 4 study surveys were administered at baseline, then 2, 4, and 
8 weeks later. Baseline refers to the start of the study and not the 
start of a participant’s use of MM. The same 11 questions were ad-
ministered during all 4 surveys.

Our 3 outcomes were the EQ-5D Index Score, self-reported Pain 
Score, and self-reported Health Score as measured by the VAS por-
tion of the EQ-5D. The EQ-5D Index Score was a 0–1 scale, the pain 
score was set to a scale of 0–10, and the VAS was a 0–100 scale. The 
primary outcome measure was change in the EQ-5D Index Score 
from survey 2 to survey 4 (6 week difference). The baseline survey 
served as a run-in survey to assure the participants would be able to 
complete the survey and were continuing to use marijuana for pain.

To determine the change in HRQoL in patients using MM for 
the treatment of pain, we employed a paired t test of respondents 
who completed all surveys, comparing the EQ-5D Index Score 
from survey 2 to survey 4. We also employed the same test to the 
secondary outcomes, change in the Pain Score and change in the 
Health Score. To test the relationship between pain relief and 
HRQoL in patients using MM, we used a repeated-measures gen-
eral linear modeling analysis, controlling for length of time be-
tween surveys and gender. This allowed us to determine if gender 
differences existed and if the length of time between surveys influ-
enced the outcome. All alpha-values were set at 0.05.

Sample Size
Given an estimated standard deviation of 0.5 and an estimated 

mean EQ-5D utility score of 0.7, the sample size required to detect 
the 0.18 difference between baseline and the end of 6 weeks is 62 
patients [18, 19]. To achieve this final number, assuming a 33% 
initial response rate and an 80% retention for each survey, 370 pa-
tients needed to meet the screening criteria for an estimated 62 
patients at the end of the study.

Results

The initial email was sent on July 28, 2020, with 1,762 
persons responding to the screening request. Of those, 
1,393 (79%) met the screening criteria. Of those, 353 
(25.3%) agreed to participate in the study, as evidenced 
by reading the consent form and completing the baseline 
survey. Of the 353 baseline participants, 51% completed 
all 4 surveys, for a final sample size of 181. Table 1 shows 
the age and genders of the final study population.

Table 1. Age and gender distribution of all survey completers

Males 
(n = 85)

Females 
(n = 95)

Nonbinary 
(n = 1)

Total

Average age (SD) 42.48 (13.5) 40.28 (12.4) 21 41.21 (12.9)

Table 2. Difference in outcomes between T1 (survey #2) and T2 (survey #4) for all survey completers

Rawa Adjustedb

T1 T2 diff p value T1 T2 diff p value

Pain 4.204 3.735 −0.469 0.008 4.194 3.711 −0.483 0.008
QoL 0.721 0.746 0.025 0.011 0.722 0.747 0.025 0.011
Health 69.856 73.133 3.276 0.004 69.944 73.233 3.289 0.005

QoL, quality of life; GLM, general linear modeling. a Paired t test. b Repeated-measures GLM; days between 
survey #2 (T1) and survey #4 (T2) as covariate.
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Table  2 shows the difference in primary outcome 
scores between survey #2 (T1) and survey #4 (T2). Using 
the paired t test, the average difference in EQ-5D Index 
was an improvement of 0.025 and was statistically sig-
nificantly different (p = 0.011). Further, the pain score 
and health score both improved significantly during the 
same period. When gender was introduced as a between-
subject variable, there was not a statistically significant 
relationship to any of the 3 outcome measures.

Table 3 shows the distribution of EQ-5D dimension 
responses at T1 and T2. These results indicate that there 
was no change in self-reported mobility or usual activities 
(both p > 0.05), but a significant increase in the number 
of respondents indicating a worsening of their ability to 
perform self-care (p = 0.006). The results also showed a 
significant number of respondents indicating an im-
provement in both pain/discomfort (p < 0.001 and anxi-
ety/depression (p = 0.009).

Discussion

The overall results indicate that over a 6-week period, 
chronic MM users had a significant improvement in both 
pain scores and HRQoL, as measured by the EQ-5D. The 
EQ-5D QoL dimensions that changed significantly over 
the 6-week time frame included an improvement in both 
pain and anxiety scales but a decline in the self-care scale.

Our study showed a small (0.025 U) but statistically 
significant (p = 0.011) improvement in HRQoL using the 
EQ-5D index. While this value is smaller than the antici-
pated 0.18 difference, Payakachat suggests that if re-
searchers find changes on the EQ-5D after treatments 
and significant clinical changes on condition-specific 
measures, the EQ-5D changes can be considered respon-
sive [20]. It is difficult to interpret what a 0.025 change in 
the EQ-5D Health Index is but that a positive change oc-
curred, along with a positive change in the pain score and 

Table 3. Distribution of EQ-5D dimension responses at T1 (survey #2) and T2 (survey #4) for all survey completers

Count (%) T1 Count (%) T2 p value

Mobility
No problems 110 (61) 104 (57)

0.883
Slight problems 44 (24) 56 (31)
Moderate problems 19 (10) 16 (9)
Severe problems 7 (4) 5 (3)
Unable to walk 1 (1) 0 (0)

Self-care
No problems 154 (85) 141 (78)

0.006
Slight problems 20 (11) 29 (16)
Moderate problems 6 (3) 10 (6)
Severe problems 1 (1) 1 (1)
Unable to wash or dress 0 (0) 0 (0)

Usual activities
No problems 68 (38) 73 (40)

0.854
Slight problems 74 (41) 69 (38)
Moderate problems 29 (16) 28 (15)
Severe problems 8 (4) 9 (5)
Unable to do usual activities 2 (1) 2 (1)

Pain/discomfort
No pain/discomfort 20 (11) 32 (18)

<0.001
Slight pain/discomfort 80 (44) 81 (45)
Moderate pain/discomfort 51 (28) 50 (28)
Severe pain/discomfort 24 (13) 16 (9)
Extreme pain/discomfort 6 (3) 2 (1)

Anxiety/depression
Not anxious/depressed 49 (27) 55 (30)

0.009
Slightly anxious/depressed 59 (33) 68 (38)
Moderately anxious/depressed 37 (20) 34 (19)
Severely anxious/depressed 26 (14) 13 (7)
Extremely anxious/depressed 10 (6) 11 (6)
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VAS score, underlie the notion that there was an im-
provement in this group of patient’s HRQoL.

Upon further examination of the components that 
comprise the EQ-5D Health Index, one sees that the im-
provements to the pain and anxiety dimensions are tem-
pered by a decline in the area of self-care. This is impor-
tant because the side effect profile of cannabis may be 
diminishing the improvement in HRQoL. While we did 
not examine the doses used nor the composition of the 
products, all products sold in the MM program of Penn-
sylvania are marijuana, thus containing some level of 
THC. We suggest further investigation of the dose-re-
sponse relationship between THC and HRQoL to see if 
there is an optimal balance between pain/anxiety im-
provement and self-care based on dose.

A review of the literature found no other study con-
necting the use of marijuana with declines in self-care in 
pain patients using MM. There are many sources describ-
ing the negative consequences of marijuana, using a vari-
ety of scales [21], and the Marijuana Consequences Ques-
tionnaire (MACQ) [22] does contain a 9-question self-
care domain evaluating self-care. In this domain are 
questions related to eating, activity, physical appearance, 
mental acuity, and energy/motivation. Given that our 
study found a decline in self-care among pain patients us-
ing MM, it would be of interest to learn what aspects of 
self-care change when using MM for pain.

Haroutounian et al. [11] conducted a longitudinal 
study in 176 patients over 6 months using the Treatment 
Outcomes in Pain Survey – Short Form (S-TOPS) ques-
tionnaire. Their results showed that patients’ pain severity 
score (1–10 scale) decreased from a 7.5 to 6.25 and a sta-
tistically significant improvement in select QoL measures 
embedded in the S-TOPS. These measures included the 
Family-Social Disability and Role-Emotional Disability 
scores, but they did not find a significant change in the 
physical disability scores over time. The measures used in 
our study are not directly comparable to those used in the 
Haroutounian study, but their finding of no change in 
physical disability scores is consistent with our finding of 
no change in mobility scores using the EQ-5D.

Safakish and colleagues [23] studied plant-based canna-
bis treatment in patients with severe pain. In a 12-month 
observational study, the authors found that cannabis treat-
ment was associated with improvements in pain severity at 
month 1 and sustained over the 12-month observation pe-
riod (p < 0.001). Further, they noted significant improve-
ments in physical and mental health at 3 months, as mea-
sured by the SF-12 (p < 0.002). The 1-month and then 
12-month pain relief findings of this study are consistent 

with our pain relief findings at 6 weeks. Further, our pain 
relief improvement is corroborated by 2 pain relief mea-
sures – both by a 0–10 scale and the EQ-5D pain/discomfort 
scale, as both were significantly improved after 6 weeks of 
persistent use of marijuana. Further, our findings are con-
sistent with Safakish’s QoL findings – though our findings 
show an improvement at 6 weeks versus 3 months.

Limitations
One of the primary limitations to this study is the con-

venience sampling method coupled with the incentive 
program employed. The sample was drawn from 2 sourc-
es of patients; the Releaf App – where pain patients all 
across Pennsylvania were contacted and KCR – a trio of 
dispensaries located in northeast Pennsylvania. While we 
did not attempt to characterize the geographic distribu-
tion of the sample, the respondents were most likely from 
the northeast Pennsylvania area since the incentive to 
participate was geographically centered in that area. This 
may limit the generalizability of the results to other pa-
tients throughout the state or elsewhere. Future studies 
should use a more geographically diverse population and 
a different incentive program to assure a greater repre-
sentation of the population. Further, we included all users 
of MM, recognizing that those naive users may have a dif-
ferent outcome than experienced users, which also limits 
the generalizability of the data. Future studies will at-
tempt to stratify those new versus persistent users.

Another related limitation is the loss to follow-up. 
While nearly 1,400 people were eligible, just over 350 peo-
ple enrolled in the study and only about one-half of those 
completed all 4 surveys. Those persons dropping out may 
have had poor pain management and/or a decline in their 
HRQoL between surveys that this study would not have 
captured. We did not collect sufficient demographic data 
to compare the completers versus the noncompleters; 
thus, we could not determine how representative this 
sample is to the initial population. A future study includ-
ing more specific information such race/ethnicity, socio-
economic status, location, marital status, and education 
would help characterize the population better.

And last, while we did not examine the doses used nor the 
composition of the products, all products sold in the MM 
program of Pennsylvania are marijuana, thus containing 
some level of THC. A future study collecting specific product 
information such as dosing, route of administration, and 
THC and other cannabinoid concentrations would help in 
determining the impact of such factors on HRQoL.

This is one of the first studies to examine a longitudinal 
view of HRQoL in patients using MM for pain using the 
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EQ-5D tool. The results of this study show that MM, 
when used for the treatment of pain, can be beneficial at 
improving a patient’s QoL along with alleviating their 
pain. However, we noted the improvement in HRQoL is 
primarily due to an improvement in pain and anxiety, but 
the self-care dimension declined. Further examination of 
the impact of MM on self-care is necessary.
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