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Medical Manuscript

Prospectively Surveying Health-Related
Quality of Life and Symptom Relief in a Lot-
Based Sample of Medical Cannabis-Using
Patients in Urban Washington State
Reveals Managed Chronic Illness and
Debility

S. K. Aggarwal, MD, PhD1, G. T. Carter, MD, MS2,
M. D. Sullivan, MD, PhD3, C. Zumbrunnen, PhD4,
R. Morrill, PhD4, and J. D. Mayer, PhD5

Abstract
Objectives: To characterize health-related quality of life (HRQoL) in medical cannabis patients. Methods: Short Form 36 (SF-
36) Physical Health Component Score and Mental Health Component Score (MCS) surveys as well has CDC (Centers for Disease
Control) HRQoL-14 surveys were completed by 37 qualified patients. Results: Mean SF-36 PCS and MCS, normalized at 50,
were 37.4 and 44.2, respectively. Eighty percent of participants reported activity/functional limitations secondary to impairments
or health problems. Patients reported using medical cannabis to treat a wide array of symptoms across multiple body systems with
relief ratings consistently in the 7-10/10 range. Conclusion: The HRQoL results in this sample of medical cannabis-using patients
are comparable with published norms in other chronically ill populations. Data presented provide insight into medical cannabis-
using patients’ self-rated health, HRQoL, disease incidences, and cannabis-related symptom relief.

Keywords
complementary and alternative medicine, cannabinoid medicine, medical cannabis, cannabinopathic medicine, health-related qual-
ity of life, symptom management, SF-36, CDC HRQoL-14

Introduction

In states with active medical cannabis programs, health care

practitioners are familiarizing themselves with the wide safety

margins1 and broad clinical efficacies2 of cannabinoid botanicals

by authorizing their use and receiving feedback from patients.

This health care phenomenon is driven by rising awareness of

accumulated knowledge in the field of cannabinoid medicine

or cannabinopathic medicine, a term coined by pioneer Dr Lester

Grinspoon, which has arisen out of clinical experience and mod-

ern research on the mechanisms of action of cannabis’ effects in

the body, in part via the endogenous cannabinoid signaling

system.3,4

Despite this, to date, little is known about the characteristics

of this patient population. Much of the information in the pub-

lic domain about characteristics of patients who seek medical

authorization to use cannabis or who go to access points where

medical cannabis is dispensed is garnered through media

reports and public campaigns by proponents and opponents

of medical cannabis systems. While there are some state regis-

tries and a number of noteworthy studies and reports that have

examined delivery points of medical cannabis in the United

States using community-based and patient-centered
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perspectives,5-13 none have used standardized health-related

quality of life (HRQoL) tools or employed systematic sampling

strategies. The present research project is significant as the only

study using standard tools to assess self-rated health and

HRQoL in a uniquely drawn sample of patients using medical

cannabis. With such instruments, a valid comparison to state

and national normative population samples can be made.

The concept of HRQoL refers to a person or group’s per-

ceived physical and mental health over time and helps us to

understand how illness interferes with day-to-day life.14 A vari-

ety of psychometric instruments have been developed over the

last several decades for gauging this type of perceived health

status.15 Such indicators are utilized extensively in health sur-

veillance and are considered valid instruments to gauge service

needs and intervention outcomes, especially given that self-

assessed health status has proven to be a better predictor of

mortality and morbidity than many objective measures of

health, as shown in a review of 27 prospective, longitudinal

community studies from the United States and abroad, in which

23 showed, with large effect sizes, that self-ratings of health

reliably predicted survival in populations, even when known

health risk factors have been taken into account.16

The following are key HRQoL metrics used in this study.

First, the SF-36 (short form, 36 questions), developed in

1992, is the most widely used survey instrument worldwide

to gauge self-reported health status.17 Its questions explore a

person’s physical functioning, role limitations due to physical

problems, social functioning, bodily pain, general mental

health, role limitations due to emotional problems, vitality, and

general health during the past year, past month, and in current

day-to-day life. All the scales are scored so that the least health

has a value of 0 and the greatest health has a value of 100. From

8 scales, 2 linear combinations are commonly computed: a

Physical Component Summary (PCS) and a Mental Compo-

nent Summary (MCS), with the normative value set at 50 for

each based on a 1990 US general population survey.18 Second,

the Centers for Disease Control and Prevention (CDC)

HRQoL-14 (14 questions) developed in 1993 is a set of survey

measures developed by the CDC and its partners for use in

tracking population health status and HRQoL in states and

communities.19 It combines 3 modules: the Healthy Days Core

Module, the Activity Limitations Module, and the Healthy

Days Symptoms Module. These include 1 health status mea-

sure (self-rated health), 3 HRQoL measures (recent physical

health, recent mental health, and recent activity limitation), 5

activity limitation questions, and 5 questions that measure

recent symptoms of pain, depression, anxiety, sleeplessness,

and vitality. The activity limitations questions are designed to

measure ‘‘the presence of any self-reported current limitation

and, if present, its main cause and duration, as well as whether

the help of another person is needed to perform basic activities

of daily living (ADLs) or other routine instrumental activities

of daily living (iADLs).’’20 The CDC HRQoL-14 normative

data are available as components of the instrument are adminis-

tered annually by telephone to large samples of the general

population of adults in Washington State and others states.

This purpose of this study was to further characterize this

sparsely studied patient population by analyzing data collected

on legally qualified medical cannabis using patients who

accessed cannabis at a cooperative dispensary in Washington

state. Specific aims included quantifying HRQoL in this

increasingly accepted, albeit not mainstream, medical care sys-

tem by evaluating patient health characteristics at one site in

Washington state, where cannabis is delivered to qualifying

patients for their use in treatment under medical supervision.

Methods

The study was approved by the Human Subjects Division at the

University of Washington, Application No. 33070 on October

23, 2007, and a federal Certificate of Confidentiality (NCCAM

08-01) was issued by the National Institutes of Health’s

National Center for Complementary and Alternative Medicine

on December 4, 2007. The Certificate ensures that any sensi-

tive information collected as part of this study will remain

shielded from outside parties and that those involved in con-

ducting the study ‘‘cannot be compelled in any Federal, State,

or local civil, criminal, administrative, legislative, or other

proceedings to identify’’ study participants or otherwise com-

promise their privacy. The first author was a recipient National

Science Foundation Graduate Research Fellowship, but there

was no specific funding for this study which was conducted

as part of that author’s dissertation field research.

The exact location of the dispensary where the study was

conducted will remain anonymous and undisclosed to protect

participants’ privacy and must remain so as per Human Sub-

jects review. Patient sampling was conducted on consecutive

days during operating hours from 2007 to 2008. The sampling

strategy used was place based and germplasm based. This

means that all patient participants recruited for enrollment vis-

ited the dispensary during the time the study was taking place

and chose, out of the several cannabinoid botanical medicine

strains available, to purchase and treat themselves with

‘‘plum,’’ a strain preselected for study unbeknownst to patients.

Patients were in no way influenced to choose one strain over

another and those who solely chose other strains were not

recruited. Patients were recruited with the assistance of staff

who directed willing potential participants to the researcher.

They were told explicitly that they are under no obligation to

participate, that participation is entirely voluntary, and that

they were free to discontinue participation at any time. The

study inclusion criteria were one had to be a qualified medical

cannabis patient (preverified by dispensary and asked of sub-

jects as initial survey item) delivered part of the ‘‘plum’’ study

lot, aged 18 or older, and proficient in English. The sole study

exclusion criterion was anyone taking a cannabinoid receptor

blocker drug (none mentioned). Patients were given no gifts,

payments, or services for participation.

After oral informed consent, willing patients were enrolled,

assigned a random number, and asked to fill out an on-site

questionnaire in a quiet area, which assessed medical mari-

juana treatment history and HRQoL using the SF-3617 and the

2 American Journal of Hospice & Palliative Medicine® 00(0)
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CDC HRQoL-14 þ Activity Limitations Module19 instru-

ments. To assess symptom control, patients were given a list

of symptom control choices from the standard review of sys-

tems of a medical history divided into categories by body sys-

tem. Symptom relief options presented were chosen based on

the known clinical database of medical cannabis effects.

Patients were asked to indicate the ones that applied to them

and to indicate on a scale of 1 to 10 what degree of symptom

relief they get, where 10 ¼ absolute symptom control and

1 ¼ minimum symptom control.

After completing the on-site questionnaire, participants

were also given a take-home questionnaire and instructed to

complete the second half of this questionnaire after consuming

the physician-authorized medical cannabis received during

their visit. This questionnaire focused on patient satisfaction

with cannabinoid botanical medicines vis-à-vis their use of

other medications21; it queried symptomatic relief achieved

with self-titrated dosing of their supply of the cannabinoid

botanical medicine strain under investigation and repeated

some HRQoL items from the on-site questionnaire and adapted

items from prior surveys.11,22 Participants were also given a

symptom-relief dosing diary with instructions and an addressed

and stamped envelope to return the materials by mail or in per-

son. Over 2 months after the initial patient sampling, a sign was

posted by dispensary staff behind the counter for 2 weeks to

increase the return rate of the study materials.

Collected study materials were then analyzed. The SF-36

questionnaire used in this study was inadvertently modified

from the standard version in that item 7 which queried ‘‘bodily

pain during the past 4 weeks’’ had 5 response choices rather

than the standard of 6; therefore, this item was dropped in the

scoring and treated per protocol as unanswered. In cases in

which the SF-36 questionnaire was only partially completed,

scoring was calculated per protocol regarding missing data.

Physical Health Component Score (PCS) and Mental Health

Component Score (MCS) were derived using the SF-36

norm-based calculator (www.sf-36.org/nbscalc) using the

1990 normed data when the scores for all 8 scales of the SF-

36 were available.

Results

Thirty-seven participants were enrolled. Figure 1 shows the

study flowchart. Table 1 shows the demographic characteristics

and medical marijuana patient-years of study sample. There

was a wide variation in the length of time participants identi-

fied as being qualifying medical marijuana patients, averaging

3.84 + 3.99 years and ranging from 4.4 months to 16 years.

While all were verified medical marijuana patients under

Washington law, one identified as also having been a qualify-

ing patient in California and another in Oregon. There were

over 138 medical marijuana patient-years in the study sample.

Table 2 shows the qualifying conditions for the medical use of

marijuana in Washington State, with which participants identi-

fied as being diagnosed. See Supplementary Data for partici-

pants’ specifiers and comments on their qualifying

conditions. All 10 qualifying condition categories were repre-

sented: 4 (10.8%) had cancer, 6 (16.2%) had HIV, 6 (16.2%)

had multiple sclerosis, 3 (8.1%) had epilepsy or other seizure

disorder, 8 (21.6%) had spasticity disorder, 16 (43.2%) had

intractable pain, 2 (5.4%) had glaucoma, 1 (2.7%) had Crohn

disease, 4 (10.8%) had hepatitis C, and 14 (37.8%) had any

other disease, including anorexia, resulting in nausea, vomiting

wasting, appetite loss, cramping, seizures, muscle spasms, and/

or spasticity. Half of the patients identified more than one qua-

lifying condition. Table 2 also shows a list of symptoms and ill-

nesses that go beyond Washington State’s list of qualifying

conditions that are theoretically responsive to cannabinoid

medical treatment, based on cannabinoid physiology studies,

clinical experience, other regional medical cannabis access

policies, or population surveys.23–29 Patients were not told that

this was a list of conditions that may be responsive to cannabi-

noid treatment. They were simply asked whether they had any

of these conditions or had ever been diagnosed with them. In

71 potentially eligible for 
recruitment

34 declined to volunteer 
for potential study 
participation for 

unknown reasons 

37 examined for eligibility, 
found eligible, enrolled in 
study, and given on-site 

questionnaire 

34 completed on-site 
questionnaire and given 

take-home materials

3 did not fully complete 
on-site questionnaire due 

to time constraints

29 lost to follow-up

5 returned follow-up 
questionnaire and 

symptom-relief dosing 
diaries 

Analyzed: 34 completed and 
3 partial on-site 

questionnaires, 5 follow-up 
questionnaires, and 5 

symptom relief dosing diaries 

Figure 1. Participant sampling strategy flowchart.
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over 90% of the cases, participants endorsed using marijuana to

treat the given condition.

Table 2 additionally displays the cumulative results of the

question: ‘‘Thinking now about your qualifying condition, for

which of the following symptom-relieving purposes do you use

medical marijuana?’’ Notable trends include the fact that the

patients use medical cannabis to treat a wide array of symptoms

across multiple body systems with symptom control ratings

consistently in the range of 7 to 10. With regard to the main

symptom/symptoms that led participants use medical cannabis

to treat (see Supplementary Data), 14 patients (40%) reported

psychiatric symptoms not covered under Washington State’s

law such as stress, depression, anxiety, insomnia, posttraumatic

stress disorder exacerbation, and rage. Table 3 summarizes

HRQoL metrics using the standard survey instruments of the

SF-36 and the CDC HRQoL-14. For comparison, normative

from the general population and chronic illness subpopulations

is shown. With regard to the results of the Activity Limitations

Module, patients were asked whether they were ‘‘limited in any

way in any activities because of any impairment or health prob-

lem.’’ Twenty-nine participants (85.3%) endorsed activity/

functional limitations secondary to impairments or health prob-

lems. Of these, 17 (50%) needed help with iADLs (as everyday

household chores, doing necessary business, shopping, or get-

ting around for other purposes, etc) and 7 (20.6%) needed help

with ADLs (eating, bathing, dressing, toileting, or getting

around the house).

Five participants returned the take-home survey materials

(15% response rate). They were a 41-year-old Caucasian male

with HIV (Pt#2), a 49-year-old Caucasian male with multiple

sclerosis (Pt#15), a 37-year-old African American male with

neck muscle spasms and chronic headaches (Pt#16), a 52-

year-old Native American/Caucasian female with multiple

sclerosis (Pt#20), and a 39-year-old Hispanic/Caucasian male

with AIDS-stage HIV (Pt#37). All reported that medical mari-

juana treatment is a major component of their health/disease

management. With regard to symptom management, all but one

of the respondents endorsed the ability of medical cannabis to

synergize or improve the effectiveness of other medications

that they take, such as antidepressants, anti-spasmodics, and

analgesics. Of the 5 respondents, 3 endorsed cannabis’ ability

to improve the tolerability of other medications.

With regard to HRQoL indicators, the questions for which

participants were instructed to answer only after consuming the

‘‘plum’’ strain cannabis, there were no changes seen in overall

general self-rated health. The SF-36 physical health component

scores increases, ranging from 1.7 to 8.4 in magnitude, were

seen in all but one (Pt#20) case (80%), where a decrease by

3.6 was seen. Mental health component summary scores

showed no definite pattern, with scores rising in 3 cases and

dropping in 2. Changes in 6 of the 9 CDC HRQoL-14 Healthy

Days modules were more uniform and were as follows. In 65%
of the cases, the number of reported ‘‘unhealthy days,’’

‘‘depressed days,’’ ‘‘anxious days,’’ and ‘‘days mental health

was not good’’ in the last 30 days showed a decrease, ranging

from 1 day fewer to 29 days fewer, and in the remaining 35% of

the cases, there was no change. The number of days reported in

the last 30 days to be days with ‘‘not enough rest or sleep’’

either did not change (in 60%) or increased by 2 or 5 days. The

number of days reported in the last 30 days to be ‘‘very healthy

and full of energy’’ increased by 5 days or more for all respon-

dents except one for whom it decreased by 2 days. Eighty per-

cent of respondents affirmatively endorsed the statement that

consuming the study medical cannabis helped to ‘‘maintain

their functional status,’’ and 80% were able to indicate specific

quality-of-life improvements connected to the consumption of

Table 1. Sample Demographics Summary Statistics

Gender, n (%)

Male 24 (65)
Female 13 (35)

Years as qualifying patient
Male

Mean + SD 3.95 + 4.31
Range 4.4 months to 16 years

Female
Mean + SD 3.63 + 3.48
Range 6 months to 7.75 years

Total
Mean + SD 3.84 + 3.99
Range 4.4 months to 16 years

Age, years
Male

Mean + SD 38.3 + 9.4
Median 39
Range 21-59

Female
Mean + SD 47.3 + 10.5
Median 51.4
Range 29-51.8

Total
Mean + SD 41.4 + 10.6
Median 39
Range 21-61

Ethnicity, (n identifying as) (%)
Caucasian 25 (65.8)
African American 5 (13.2)
Native American 3 (2.6)
Hispanic 2 (5.3)
Other 3 (2.6)

Annual income, n (%)
<$20 000 13 (39.4)
20 000-34 999 11 (33.3)
35 000-49 999 3 (9.1)
50 000-99 999 5 (15.2)
>100 000 1 (3.0)

Health insurance, n (%)
Yes 31 (88.6)
No 4 (11.4)

Type of health insurance, (n claiming) (%)
HMO 4 (3.0)
PPO 9 (27.3)
Medicare/Medicaid 18 (54.5)
Other (EIP, Virginia, etc) 2 (6.1)

Abbreviations: HMO, health maintenance organization; PPO, preferred
provider organization; SD, standard deviation; EIP, Early Intervention Program.

4 American Journal of Hospice & Palliative Medicine® 00(0)

 at Bobst Library, New York University on August 15, 2012ajh.sagepub.comDownloaded from 

http://ajh.sagepub.com/


the study medical cannabis such as an ability to work, increased

productivity and life satisfaction, and symptom abatement such

as decrements in anxiety and bolstering of appetite. Specific

symptom relief reports as summarized in participants’ dosing

diaries are shown in Table 4.

Discussion

Demographically, the sample median age was 2.32 years

higher than the state-level median age; however, the gender–

median age differential seen in the patient sample was 6 times

greater in magnitude in the than that in the state population,30

revealing a male skew in the sample. In terms of ethnicity, the

study sample had an approximately 17% lower white represen-

tation and included a higher proportion of all nonwhite ethnici-

ties, except Hispanic, than that seen at the state level.31 The

midpoint of the sample’s median income range was approxi-

mately $27 000 lower than the median household income for

the state overall, which was projected to be $56 462 in

Table 2. Select Medical Conditions and Cannabis Use–Related
Symptom Control Reported in Study Sample

Diagnoses and symptoms queried
Number

reporting (%)

Qualifying diagnoses for medical use of
marijuana in WA
Intractable pain 16 (25.0)
N/V/App loss/cramping/sz/spasm/spasticity 14 (21.9)
Spasticity disorder 8 (12.5)
HIV 6 (9.4)
Multiple sclerosis 6 (9.4)
Cancer 4 (6.3)
Hepatitis C 4 (6.3)
Epilepsy or other seizure disorder 3 (4.7)
Glaucoma 2 (3.1)
Crohn’s disease 1 (1.6)

Symptom control reported n (%)
To reduce anxiety 25 (71.4)
To improve mood 24 (68.6)
To reduce nausea 23 (65.7)
To stimulate appetite 19 (54.3)
To reduce musculoskeletal pain 18 (51.4)
To reduce neurological pain 16 (45.7)
To reduce HEENT pain 13 (37.1)
To reduce vomiting 12 (34.3)
To relieve spasms 12 (34.3)
To reduce dermatological pain 11 (31.4)
To manage/gain weight 9 (25.7)
To reduce abdominal pain 9 (25.7)
To reduce respiratory pain 7 (20.0)
To reduce dizziness 7 (20.0)
To reduce GU pain 6 (17.1)
To reduce chest pain 3 (8.6)
To reduce GI motility 3 (8.6)
To control or prevent seizures 3 (8.6)
To reduce urinary frequency 3 (8.6)
To lower intraocular pressure 2 (5.7)
To increase GI motility 2 (5.7)
To reduce urinary urgency 2 (5.7)
To reduce breast pain 2 (5.7)

Purported cannabinoid-treatment respon-
sive conditionsa

Depression 20 (11.8)
Migraine 14 (8.2)
Persistent nausea 14 (8.2)
Arthritis 13 (7.6)
Sleep apnea 10 (5.9)
Neuralgia/neuropathy 9 (5.3)
Posttraumatic stress disorder 8 (4.7)
Hypertension 7 (4.1)
Panic disorder 7 (4.1)
Chronic fatigue (myalgic encephalopathy) 6 (3.5)
Insomnia 6 (3.5)
Attention-deficit disorder 6 (3.5)
Asthma 5 (2.9)
Irritable bowel syndrome 5 (2.9)
Other 5 (2.9)
Spinal cord injury 4 (2.4)
Autoimmune disease 3 (1.8)
PMS and dysmenorrhea 3 (1.8)

(continued)

Table 2. (continued)

Diagnoses and symptoms queried
Number

reporting (%)

Osteoporosis 3 (1.8)
Head trauma 3 (1.8)
Bipolar disorder 3 (1.8)
Substance use disorder/disorders 3 (1.8)
Fibromyalgia 2 (1.2)
Diabetes 2 (1.2)
Incontinence 2 (1.2)
Other neurological disorder 2 (1.2)
Muscular dystrophy 1 (0.6)
Spinal cord disease 1 (0.6)
Psychotic episodes 1 (0.6)
Tourette syndrome 1 (0.6)
Pruritis (severe itching) 1 (0.6)
Lou Gerhig disease (ALS) 0 (0)
Ankylosing spondylitis 0 (0)
Convulsions 0 (0)
Alzheimer disease 0 (0)
Parkinson disease 0 (0)
Huntington disease 0 (0)
Stroke 0 (0)
Schizophrenia 0 (0)

Abbreviations: HEENT, head, ears, eyes, nose, throat; GU, genitourinary; GI,
gastrointestinal; N/V/App loss, nausea, vomiting, appetite loss; sz, seizures;
HIV, human immunodeficiency virus; PMS, premenstrual syndrome; ALS,
amyotrophic lateral sclerosis.
a Patients were asked whether they suffered from or had been diagnosed with
any of these conditions and not told that these conditions may be responsive to
cannabinoid treatment
Supplementary Data: Qualifier phrases participants voluntarily added to
medical marijuana qualifying diagnosis query; qualifier phrases participants
voluntarily added to cannabinoid-responsive conditions query; complete
results from the open-ended question: ‘‘Overall, what would you say are the
main symptoms that you regularly use medical marijuana to treat (not neces-
sarily limited to those stemming from your qualifying condition)?’’
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2007.30 In all, 88.6% of the patients in the sample had some

form of health insurance—very close to the 86% health care

access/coverage rate in Washington State overall32—and of

these, 64.5% held health insurance from the public sector

(eg, Medicare, Medicaid, Early Intervention Program, Virgi-

nia). This demonstrates a similar degree of economic access

to health care resources among the patient sample compared

with the general statewide population.

The sample showed cross-sectional representational

strength, as all 10 (at that time) qualifying medical conditions

for the use of medical marijuana enumerated in Washington

state law and set forth by the Medical Quality Assurance Com-

mission were reported as being present in the patient sample,

with the majority reporting ‘‘intractable pain’’ or ‘‘any disease,

including anorexia, which results in nausea, vomiting, wasting,

appetite loss, cramping, seizures, muscle spasms, and/or spas-

ticity’’ qualifying conditions. As predicted, a high concentration

of cannabinoid-responsive conditions was found in patients who

frequented a cannabinoid medical delivery space. Thirty out of

38 of the conditions that have been identified in prior studies

as likely cannabinoid-responsive were reported present in the

sample. These included self-reported migraine, depression, sleep

apnea, and arthritis sufferers, among others, consistent with data

reported in a medical cannabis use survey in Australia.26 In that

survey of 128 people (63% male, median age 45 years), authors

reported ‘‘a wide range of medical conditions and symptoms

associated in the literature with the use of medicinal cannabis

. . . most commonly chronic pain (53%) and arthritis (38%)

. . . migraine (22%), weight loss (21%) and persistent nausea

(20%).’’26 Consistent with current biomedical science, patients

reported treatment of symptoms across multiple body symptoms

owing to the widespread nature of the body’s endogenous can-

nabinoid system which serves as a central homeostatic

modulator.3,4 With such a high rate of psychiatric symptoms

being treated with cannabis, it would be sound health policy

to include selected mental disorders as qualifying conditions

for medical cannabis use in state programs.

By all measures, patients had a much lower HRQoL com-

pared with state and national averages as shown in Table 3.

Physical and Mental Health Component Score averages in the

study sample are comparable with scores found in participants

with self-identified chronic illnesses seen in previous studies.

Self-rated health in the study sample was on average one full

notch below the state average of good to very good.32 The aver-

age number of days in the last 30 days reported in the sample in

which physical health was not good and in which mental health

was not good were both 3.4 times higher than the state aver-

age.32 With regard to functional status, the average number

of days reported in the last 30 days in which poor physical or

mental health kept them from doing their usual activities such

as self-care, work, or recreation was 3.9 times higher in the

sample than the average number reported in a state-level sur-

vey.32 The percentage of participants reporting activity/func-

tional limitations secondary to impairments or health

problems, 80%, was 3.8 times higher than that found in the

state-level survey (22.8%).32

The prospective portion of the study showed a response rate

of 15%; it is unclear why the study materials from the other 29

patients were not returned, even after a sign was placed for 2

weeks in the clinic, reminding patients to return the study mate-

rials. The patients who returned the materials mostly had differ-

ing ethnic backgrounds—2 were Caucasian and the rest

reported partial or full minority ethnicities. They ranged in age

from 37 to 52 years old. Of the 5, 4 reported an average annual

income of less than $20 000. This means that no patients who

reported average annual incomes higher than $20 000 returned

Table 4. Symptom Relief Dosing Diary Summariesa

Participant number

2 15 16 20 37

Medical cannabis
amount, g

3.5 28.35 0.5 3.4 5

Degree of symptom
relief provided on
average

75% depression relief
for 12 hours, 62%
nausea relief for 12
hours, 88% appetite
stimulation for 10.5
hours

22% spasm relief
for 97 hours

67% head pain relief
over 2 hours

98% nausea relief for
60 hours; 100%
spasm relief for 72
hours, 97% pain
relief for 65 hours

23% appetite
stimulation for 10
hours, 23% nausea
relief for 10 hours,
23% depression
relief for 10 hours,
23% pain relief for
10 hours

Percentage symptom
relief � hours relief/
grams of medical
cannabis

257 depression; 213
nausea; 264 low
appetite

75 spasm 268 pain 1729 nausea; 2118
spasm

46 low appetite; 46
nausea; 46
depression; 46 pain

a Participants were instructed to fill out dosing diaries for the symptoms they described as the main one/ones for which they used medical cannabis to treat. They
were asked to rate the symptom severity on a scale of 1 to 10 before and after administration of a portion of the ‘‘plum’’ strain medical cannabis under study. They
were asked to document the amount used and the time period over which the relief was sustained. The table shows, for each subject, the overall average reported
symptom relief over the total time periods recorded in the dosing diaries with the total medical cannabis amount used over that time. For interparticipant
comparison, a symptom relief duration–cannabis amount ratio is calculated.
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their take-home materials, with the exception of 1 patient with

multiple sclerosis who reported an annual income in the range

of $50 000 to 99 999. Put another way, the <$20 000 annual

income quintile had the highest survey return rate of 4 (31%)

of 13, and the $50 000 to 99 999 quintile had a second highest

survey return rate of 1 (20%) of 5, and all other quintiles had a

survey return rate of 0%. It is interesting to note that no patients

who were recruited on day 3 of the study, the day with the hea-

viest subject recruitment, returned the take-home materials.

Six of the 9 CDC HRQoL-14 measures nearly all uniformly

improved or stayed the same in the prospective sample patient

data over the time period that the study occurred. During this

period, all patients indicated on the study questionnaire that

medical cannabis was a major component of their health/dis-

ease management. However, it should be noted that it is unclear

whether these validated HRQoL instruments, while designed to

be reliable and responsive over time, can acutely gauge the

short-term effects of taking a new supply of a chronically

self-administered treatment in a chronically ill patient. Sub-

jects’ indication that medical cannabis use was a major compo-

nent of their health/disease management. There is also potential

for iatrogenic bias since the patients’ physicians authorized

them to use medical cannabis. When a provider hands the

patient a prescription and says (or implies), ‘‘take this to get

better,’’ this may induce a placebo effect. However, this was

a longitudinal, observational study with multiple stages of data

collection. This methodological design reduces bias by exam-

ining multiple outcome variables over time.33 Summary data

from the dosing diaries shown in Table 4 does capture some

meaningful information on dose-by-dose symptom relief

patients experienced with the botanical medicine.

The participants in the study constituted a convenience sample

that may or may not have been representative of all patients utiliz-

ing the dispensary or all medical cannabis patients in Washington

state generally, and there is no way of knowing as no uniform

state-level data are available. The study was limited by the diffi-

culties inherent in generalizing from a convenience sample, the

small return rate of prospective study materials, lack of a control

group, recall bias, and lack of corroborating medical records. The

latter limitation is minimized by the fact that the dispensary site

verified the qualifying condition status of each patient with their

respective physicians during their initial registration.

Conclusion

The aim of this research was to investigate and uncover informa-

tion regarding self-rated health and HRQoL for patients partici-

pating in the cannabinoid botanicals delivery system in

Washington state, a unique system of health care delivery

that is subject to peculiar constraints. This study sought to

document the health outcomes and characteristics of a con-

venience sample of qualifying patients. The sample’s health

characteristics, when compared with the general population,

help to quantify and qualify the frail and diminished health

status of a representative sample of qualifying patients who

appear to be successfully using cannabinoid botanicals to

relieve diverse symptoms and improve and maintain their

health-related quality of life.

Acknowledgments

Dr Ethan Russo is acknowledged as a member of SKAs doctoral

supervisory committee where this work was originally overseen. Spe-

cial thanks to Joan Russo, PhD, for her feedback and suggestions to

improve this manuscript.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

This material is based upon work supported by the National Science

Foundation Graduate Research Fellowship under Grant No. DGE-

0718124.

References

1. Wang T, Collet J, Shapiro S, Ware MA. Adverse effects of med-

ical cannabinoids: a systematic review. Can Med Assoc J. 2008;

178(13):1669-1678.

2. Aggarwal SK, Carter GT, Sullivan MD, Morrill R, ZumBrunnen

C, Mayer JD. Medicinal use of cannabis in the United States: his-

torical perspectives, current trends, and future directions. J Opioid

Manag. 2009;5(3):153-168.

3. Vettor R, Pagotto U, Pagano C, Pasquali R. Here, there and every-

where: the endocannabinoid system. J Neuroendocrinol. 2008;

20(suppl 1):iv-vi.

4. Pacher P, Batkai S, Kunos G. The endocannabinoid system as an

emerging target of pharmacotherapy. Pharmacol Rev. 2006;

58(3):389-462. http://pharmrev.aspetjournals.org/cgi/reprint/58/

3/389.pdf. Accessed April 6, 2012.

5. Child C, Mitchell TF, Abrams DI. Patterns of therapeutic mar-

ijuana use in two community-based cannabis buyers’ coopera-

tives. [abstract no. 60569] Proceedings of the 12th World

Conference on AIDS, Geneva, Switzerland, June 1998; 12:

1105. Abstract at: http://gateway.nlm.nih.gov/Meeting-

Abstracts/ma?f¼102232518.html. Accessed April 6, 2012.

6. Harris D, Jones RT, Shank R, et al. Self-reported marijuana

effects and characteristics of 100 San Francisco medical mari-

juana club members. J Addict Dis. 2000;19(3):89-103.

7. Gieringer D. Medical use of cannabis: Experience in California.

In: Grotenhermen F, Russo E, eds. Cannabis and Cannabinoids:

Pharmacology, Toxicology, and Therapeutic Potential. Bingham-

ton, NY: Haworth Press; 2001:153-170.

8. Corral VL. Differential effects of medical marijuana based on

strain and route of administration: a three-year observational

study. JCANT. 2001;1(3-4):43-59.

9. Chapkis W, Webb RJ. Dying to Get High: Marijuana as Medi-

cine. New York, NY: New York University Press; 2008.

10. ONDCP. 2008 Marijuana Sourcebook. Marijuana: The Greatest

Cause of Illegal Drug Abuse. Office of National Drug Control

Policy Executive Office of the President. July 2008. Marijuana

08-1 [07-29]. http://www.justice.gov/dea/statistics/Marijuana_

2008.pdf. Accessed April 6, 2012.

8 American Journal of Hospice & Palliative Medicine® 00(0)

 at Bobst Library, New York University on August 15, 2012ajh.sagepub.comDownloaded from 

http://ajh.sagepub.com/


11. Reinman A. Cannabis Care: Medical Cannabis Facilities as Health

Service Providers. [dissertation]. Berkeley, CA: School of Social

Welfare/Alcohol Research Group, University of California; 2006.

12. Reinman A. Medical cannabis patients: patient profiles and health

care utilization patterns. Complement Health Pract Rev. 2007;

12(1):31-50.

13. Reinman A. Cannabis as a substitute for alcohol and other drugs.

Harm Reduct J. 2009;6:35. doi:10.1186/1477-7517-6-35. http://

www.harmreductionjournal.com/content/6/1/35, Accessed April 6,

2012.

14. ‘‘Mental Health Surveillance Across the CDC’’. http://www.cdc.gov/

mentalhealth/about_us/surveillance.htm. Accessed April 6, 2012.

15. McHorney CA. Health status assessment methods for adults: past

accomplishments and future challenges. Annu Rev Public Health.

1999;20:309-335.

16. Idler EL, Benyamini Y. Self-rated health and mortality: a review

of twenty-seven community studies. J Health Soc Behav. 1997;

38(1):21-37.

17. Ware JE, Snow KK, Kosinski M, Gandek B. SF-36 Health Sur-

vey: Manual and Interpretation Guide. Boston, MA: The Health

Institute; 1993.

18. Ware JE, Kosinski M, Keller SD. SF-36 physical and mental

health summary scales: a user’s manual. Boston, MA: The Health

Institute; 1994.

19. Centers for Disease Control and Prevention. Measuring Healthy

Days. Atlanta, Georgia: CDC; 2000.

20. Moriarty DG, Zack MM, Kobau R. The Centers for Disease Con-

trol and Prevention’s Healthy Days Measures–population track-

ing of perceived physical and mental health over time. Health

Qual Life Outcomes. 2003;1:37. doi:10.1186/1477-7525-1-37.

http://www.hqlo.com/content/1/1/37.Accessed April 6, 2012.

21. Ryan K, Bissell P, Morecroft C. Narratives about illness and med-

ication: a neglected theme/new methodology within pharmacy

practice research. Part II: medication narratives in practice.

Pharm World Sci. 2007;29(4):353-360.

22. Jimenez A. Dr. Alfonso Jimenez’s Follow Up/Renewal Assessment

Tool Questionnaire. http://www.medicalmarijuanaoforangecounty.

com/CMS/scripts/esurvey.cgi?action=viewSurvey&id=1173657528.

Accessed April 6, 2012.

23. Oregon Medical Marijuana Program (OMMP) Data. Department

of Human Services. http://oregon.gov/DHS/ph/ommp/data.shtml.

Accessed April 6, 2012.

24. International Association for Cannabinoid Medicines (IACM).

http://www.cannabis-med.org. Accessed April 6, 2012.

25. Health Canada-CIHR Medical Marijuana Research Program

(Archived). http://web.archive.org/web/20040907145015/

http://www.cihr-irsc.gc.ca/e/4628.html. Accessed April 6,

2012.

26. Swift W, Gates P, Dillon P. Survey of Australians using cannabis

for medical purposes. Harm Reduct J. 2005;2:18. doi:10.1186/

1477-7517-2-18. http://www.harmreductionjournal.com/content/

2/1/18. Accessed April 6, 2012.

27. Grinspoon L, Bakalar J. Marihuana: The Forbidden Medicine.

New Haven, CT: Yale University Press; 1997.

28. POZ Medical Marijuana Survey. http://www.poz.com/phpESP/

public/survey.php?name¼Medical_Marijuana_Survey. Accessed

April 6, 2012.

29. Medical Marijuana Patient Survey Form. http://www.onlinepot.

org/patientsurvey.htm. Accessed April 6, 2012.

30. OFM. Intercensal and Postcensal Estimates of County Population

by Age and Sex: 1980-2007. Office of Financial Management,

Forecasting Division, September 2007 (modified 10/3/07).

Median Household Income Estimates by County: 1989 to 2006

and Projection for 2007. Washington State Office of Financial

Management, Olympia, Washington.

31. US Census Bureau. 2006 Population Estimates, Washington.

http://factfinder.census.gov/servlet/QTTable?-ds_name¼PEP_

2006_EST&-qr_name¼PEP_2006_EST_DP1&-geo_id¼04000US

53. Accessed April 6, 2012.

32. Behavioral Risk Factor Surveillance System (BRFSS). Washing-

ton State Recent Physically Unhealthy Days, Recent Mentally

Unhealthy Days, Recent Activity Limitation, Health Access/

Coverage; 2007. http://apps.nccd.cdc.gov/brfss/page.asp?cat¼-

HS&yr¼2007&state¼WA#HS and http://apps.nccd.cdc.gov/

HRQOL/. Accessed April 6, 2012.

33. Leon AC, Hedeker D, Teres JJ. Bias reduction in effectiveness

analyses of longitudinal ordinal doses with a mixed-effects pro-

pensity adjustment. Stat Med. 2007;26(1):110-123.

Aggarwal et al 9

 at Bobst Library, New York University on August 15, 2012ajh.sagepub.comDownloaded from 

http://ajh.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


