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Question
Is there a difference in quality of life and psychosocial outcomes between marijuana users andnonusers who have newly diagnosed head and neck cancer?
Findings
In this case-matched cohort study, 74 patients with newly diagnosed head and neck cancer whowere marijuana users appeared to have quality of life differences compared with 74 who did notuse marijuana, including decreased anxiety, pain, and depression and increased appetite and gen‐eralized feelings of well-being on the Edmonton Symptom Assessment System and the EuroQol-5Dquestionnaires.
Meaning
Recreational marijuana use potentially improves quality of life and psychosocial symptoms amongpatients with newly diagnosed head and neck cancer.Abstract
Importance
Cannabis sativa, the most widely used illicit substance in Canada, has a unique ability to facilitaterelaxation and relieve anxiety while reducing pain. However, no study to date has examined qual‐ity of life (QOL) and psychosocial issues in relation to the use of this drug among patients withnewly diagnosed head and neck cancer (HNC).
Objective
To examine the differences in QOL and psychosocial outcomes between marijuana users andnonusers with newly diagnosed HNC.
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Design, Setting, and Participants
This prospective cohort study was conducted at a tertiary care cancer center. Patients were en‐rolled consecutively and prospectively at the time of HNC diagnosis from January 1, 2011, toJanuary 1, 2015. Seventy-four patients who were current marijuana users were case matched to74 nonusers in a 1:1 scheme based on age, sex, and tumor subsite. All patient demographic andQOL data were collected prospectively, and data analysis was conducted from November 1 toDecember 1, 2017.
Main Outcomes and Measure
The QOL outcome was assessed using the EuroQol-5D (EQ5D) and the Edmonton SymptomAssessment System (ESAS) questionnaires.
Results
A total of 148 patients were included in this study: 74 in the marijuana user group (mean [SD]age, 62.3 [10.3] years; male sex, 61 patients [82%]) and 74 in the marijuana nonuser group(mean age, 62.2 years; male sex, 63 patients [85%]). There was no statistically significant differ‐ence in age, sex, tumor subsite, clinical TNM staging, treatment modality, or mean Karnofsky scorebetween the 2 groups. On univariate analysis, there was no statistically significant difference in themobility, self-care, and usual activities domains of the EQ5D. Marijuana users had significantlylower scores in the anxiety/depression (difference, 0.74; 95% CI, 0.557-0.930) andpain/discomfort (difference, 0.29; 95% CI, 0.037-1.541) domains. Wilcoxon rank sum test con‐firmed the results of the EQ5D with improvements in the pain/discomfort (z score, −2.60) andanxiety/depression (z score, −6.71) domains. Marijuana users had less pain, were less tired, wereless depressed, were less anxious, had more appetite, were less drowsy, and had better generalwell-being according to the ESAS. A Wilcoxon rank sum test confirmed a statistically significant im‐provement in ESAS scores within the domains of anxiety (z score, −10.04), pain (z score, −2.36),tiredness (z score, −5.02), depression (z score, −5.96), drowsiness (z score, −5.51), appetite (zscore, −4.17), and general well-being (z score, −4.43).
Conclusions and Relevance
This prospective case-matched study suggests that there may be significant QOL benefits, includingdecreased anxiety, pain, and depression and increased appetite and generalized feelings of well-being, associated with marijuana use among patients with newly diagnosed HNC.
This case-matched cohort study investigates differences in psychosocial and quality of life out‐comes between marijuana users and nonusers among patients with newly diagnosed head andneck cancer.
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Introduction
Receipt of a cancer diagnosis is a life-changing event. Studies have shown a high prevalence ofstress and anxiety from the diagnosis as well as through the course of the illness. The enormouspsychological impact of the diagnosis cannot be overstated, with 33% to 60% prevalence of dis‐tress among patients with cancer at different sites, including among patients with head and neckmucosal cancer (HNC).  Because of the critical role of the head and neck in function, body im‐age, and socialization, patients who receive a diagnosis of this disease can have a high amount ofassociated psychosocial stress. As the treatment of HNC has evolved, the field has progressed to‐ward patient-centered care and the increasing recognition of psychosocial factors and quality oflife (QOL) factors as inherently important aspects of patient health.  To address increasing issueswith psychosocial distress, routine screening and appropriate referral of all patients with cancerfor psychiatric assessment is now considered to be the standard of care by the American Collegeof Surgeons and the National Comprehensive Cancer Network.  Although the psychosocial ef‐fects of receiving a cancer diagnosis are now well recognized, treating HNC-related stress and anx‐iety remains challenging.
Cannabis sativa, also known as marijuana, is one of the most commonly used illicit substances inCanada, with 12.2% of Canadians 15 years or older having reported marijuana use within the pastyear and the lifetime prevalence of use reported to be as high as 42.5%.  Canada’s imminent trendtoward legalization of the recreational use of marijuana may well increase this already sizeablenumber. The unique ability of marijuana to facilitate relaxation, relieve anxiety, and decrease painis well known and is the rationale behind its medicinal use in oncology, psychiatry, and the treat‐ment of chronic pain.Patients with HNC therefore may be ideal candidates for treatment with marijuana. However, dataare lacking both on the effects of recreational marijuana use among patients with HNC and on theuse of marijuana to treat anxiety and stress among patients with HNC. Therefore, it was our objec‐tive to explore the effects of marijuana on psychosocial and QOL outcomes among patients withnewly diagnosed HNC.Methods
Patients and Data Collection
Patients were enrolled consecutively and prospectively at the time of their HNC diagnosis into adatabase. All patients were treated at a single tertiary care cancer center and were enrolled fromJanuary 1, 2011, to January 1, 2015. Patient demographic characteristics, tumor characteristics,treatment regimens, socioeconomic data, and QOL measurements were collected prospectively aspart of the database. Karnofsky scores were also collected prospectively to assess for overall pa‐tient functional level.  Income quintiles were created from the Canadian Census of Populationdata for 2011,  which was linked to patient postal codes. The study was approved by theHamilton Integrated Research Ethics Board. Patient consent was obtained for all patients includedin the study.
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Patients who were current marijuana users were self-identified from the database and were con‐firmed to be at least 17 years of age, to have head and neck squamous cell carcinoma diagnosedby means of pathologic testing, and to be undergoing treatment with curative intent. These pa‐tients were then case-matched with patients who were nonusers of marijuana from the databasein a 1:1 scheme based on age, sex, and tumor subsite. All patients who were included within themarijuana nonuser group met the same inclusion criteria as those within the marijuana usergroup. Marijuana use was defined as current use of loose-leaf marijuana at least weekly. All pa‐tients within the marijuana user group were using marijuana at the time of the data collection.
QOL Measures
Two instruments were used as QOL measures: the Edmonton Symptom Assessment System (ESAS)and the EuroQOL-5D (EQ5D).  The ESAS is a 9-item validated questionnaire used commonly forcancer QOL measurement. It assesses domains of pain, tiredness, drowsiness, nausea, appetite,shortness of breath, depression, anxiety, and general well-being on a 10-point scale, where 0 rep‐resents absence of the symptom and 10 represents the worst possible severity. The EQ5D is a 5-item health utility instrument measuring 5 dimensions of mobility, self-care, usual activities,pain/discomfort, and anxiety/depression. Scores of 1, 2, and 3 indicate no problems, some prob‐lems, and extreme problems, respectively. A unique health state is defined by combining 1 levelfrom each of the 5 dimensions and converting to a single overall health index score. All patientswere administered the QOL measures by a trained HNC research assistant at a clinical visit beforethe initiation of treatment.
Statistical Analysis
The data analysis was conducted from November 1 to December 1, 2017. Baseline characteristicswere compared using standard modes of comparison between multiple groups. Continuous datawere analyzed using a 2-sample independent test. Categorical data were compared using the χtest. The Wilcoxon rank sum test was used as the test for nonparametric data to compare the QOLmetrics. The effect size for the difference in various domains of the 2 QOL measures between sub‐jects in the 2 groups was measured as the absolute difference, and the precision of the effect sizewas measured with the 95% CI. Analyses were performed with SPSS, version 19.0 (IBM).Results
Patient Characteristics
Patient and tumor characteristics are shown in Table 1. All 74 patients who were identified asmarijuana users met inclusion criteria. These patients were then case-matched to 74 nonusers ofmarijuana in a 1:1 fashion. Both groups had a QOL instrument completion rate of 100%.The mean (SD) age for the marijuana user group was 62.3 (10.3) years, and most patients in thisgroup were male (61 of 74 patients [82%]). The mean (SD) age for the marijuana nonuser groupwas 62.2 (10.4) years, and 63 of 74 patients (85%) were male. In the marijuana user group, the
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oropharynx was the most common cancer subsite (47 of 74 patients [64%]), and the majority ofthese patients had p16-positive disease (45 of 47 [96%]). Most patients presented with T3 or T4disease (24 of 74 patients [32%] and 28 of 74 patients [38%], respectively) and with N1 or N2anodal burden (33 of 74 [45%] and 20 of 74 [27%], respectively). There were no statistically signif‐icant differences in age, sex, tumor site, p16-positive oropharyngeal disease, T and N stage, ortreatment modality between the 2 groups.The mean (SD) Karnofsky score was found to be 92.4 (11.4) for the marijuana user group and90.8 (13.9) for the marijuana nonuser group. Income quintiles were evenly distributed among the5 levels for the 2 groups. The majority of patients were fully employed or retired, and there wasno statistically significant difference between the 2 groups in employment status.
QOL Metrics
As shown in Table 2, there was no statistically significant difference in the mobility (1.22 vs 1.26;difference, 0.04; 95% CI, −0.10 to 0.19), self-care (1.11 vs 1.12; difference, 0.01; 95% CI, −0.20 to0.19), and usual activities (1.31 vs 1.36; difference, 0.05; 95% CI, −0.03 to 0.32) domains of theEQ5D between the 2 groups. There was, however, a significantly lower mean (SD) score in theanxiety/depression (1.34 [0.53] vs 2.08 [0.61]; difference, 0.74; 95% CI, 0.56-0.93) and thepain/discomfort (1.53 [0.58] vs 1.82 [0.66]; difference, 0.29; 95% CI, 0.04-1.54) domains of theEQ5D within the marijuana user group. These results were confirmed with the Wilcoxon rank sumtest for the pain/discomfort (z score, −2.60) and anxiety/depression (z score, −6.71) domains (Table 3).All domains of the ESAS showed improved QOL for the marijuana user group, including statisti‐cally lower scores for pain (mean [SD], 1.85 [2.49] vs 2.72 [2.59]; difference, 0.87; 95% CI, 0.04-1.69), anxiety (0.77 [1.31] vs 5.30 [2.06]; difference, 4.53; 95% CI, 3.97-5.09), and depression(0.72 [1.68] vs 3.19 [3.05]; difference, 2.47; 95% CI, 1.67-3.27) and a statistically higher score forgeneral well-being (4.05 [2.29] vs 2.12 [2.65]; difference, 1.93; 95% CI, 1.13-2.74). The Wilcoxonrank sum test confirmed these results for all domains, including pain (z score, −2.36), depression(z score, −5.96), anxiety (z score, −10.04), and general well-being (z score, −4.43).Discussion
The use of cannabis as a medicinal therapy has been proposed for its analgesic and antiemetic ef‐fects among patients with cancer, its antianxiety and antidepression effects among patients withposttraumatic stress disorder (PTSD), and as an adjunct for neuropathic pain in patients withchronic pain syndromes.  Access to and acceptance of medical marijuana hasbeen increasing in the past decade, with more than 76% of physicians approving of its use formedical purposes within the United States according to a recent survey.  The use of cannabis islikely to increase during the next decade with the impending legalization of this illicit drug in sev‐eral states within the United States and Canada. However, little is known of the effects of marijuanaas a QOL adjunct among oncology patients, particularly among those with HNC, for whom the psy‐chosocial distress associated with receiving a diagnosis and undergoing treatment can be a majorburden.
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The 2 major neuroactive phytocannabinoids within marijuana are tetrahydrocannabinol (THC)and cannabidiol (CBD). Both THC and CBD have very distinctive pharmacological and behavioraleffects. A central role is played by THC in the regulation of fear-related and anxiety-related behav‐ior, whereas CBD activates receptors that constrain fear-related and psychological stressresponses.  Although available data on treatment outcome with respect to the psychosocial ef‐fects of marijuana use are not robust, there are small uncontrolled studies that have examined theeffect of marijuana use among patients with PTSD. A study by Greer et al  reported a 75% reduc‐tion in PTSD symptoms, including anxiety and psychological stress, in its outcome measures.Passie et al  mimicked the results from Greer et al  in a case report that documented decreasedanxiety in a patient with sexual abuse–related PTSD. These results show a similar trend comparedwith our data set, in which a statistically significant decrease was found in the EQ5Danxiety/depression score and in the ESAS anxiety and depression domains. Longitudinal data ex‐amining the association of marijuana use with psychosocial effects have also been reported withinthe literature. Johnson et al  showed that, among a sample of 700 patients, those who used mari‐juana reported fewer PTSD symptoms, including decreased anxiety and decreased depression.Elliot et al  showed that, among a cohort of 15 patients who received radiotherapy or chemora‐diotherapy for HNC, the use of marijuana was associated with a 67% reduction in depression anda 33% reduction in anxiety using a medical marijuana QOL questionnaire. This is similar to find‐ings within our cohort of patients, in which patients who used marijuana reported lessanxiety/depression on the EQ5D and less depression and anxiety on the ESAS. Our cohort of on‐cology patients used marijuana only recreationally; this may mean that our patients experienced adifferent psychosocial challenge compared with patients with PTSD. However, the similarities be‐tween the 2 cohorts within the specific domains of anxiety and depression are striking. Certainly,additional studies to examine the effects of marijuana use on the long-term psychosocial aspectsof oncology patients from diagnosis to cure would be interesting.In addition to being known for its effect on anxiety, cannabis is also known for its antiemetic andanalgesic properties. The use of THC has been proposed to treat nausea via emetic reflex path‐ways by acting at receptors located in the nucleus tractus solitarii as well as by reversing the ef‐fects of serotonin type 3 receptor agonists.  Tramè r et al  completed a systematic review of 30randomized comparisons of cannabinoids with placebo or other antiemetics among patients withcancer diagnoses. When all trials (a total of 1366 patients) were compared, cannabinoids werefound to be significantly more effective than placebo or other antiemetics in decreasing nauseaand vomiting. This finding is similar to the results found within our patient population, in whichthere was a decrease in nausea and drowsiness reported on the ESAS. Cannabinoids have alsobeen studied for their neuropathic pain relief potential. Cannabinoid receptors within the centralnervous system are found in high concentrations in areas of the brain that modulate nociceptiveprocessing, with strikingly similar distribution to opioid receptors.  As a result, several clinical tri‐als confirming the use of cannabinoid receptor agonists to relieve chronic pain associated withcancer have been published. Noyes et al  examined 10 patients with various cancer diagnoses ina double-blind placebo-controlled trial and found that the analgesic effect of THC was significantlysuperior to that of placebo. In a similar manner, Johnson et al  examined the effects of cannabisextract preparations containing THC and CBD among 177 patients with advanced cancer and un‐controlled pain associated with cancer despite long-term opioid use. The study showed a 30% re‐
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duction in pain among the THC/CBD group when compared with the placebo group. Our cohort ofpatients exhibited similar results, with decreased pain/discomfort reported on the EQ5D as wellas decreased pain with an increased feeling of general well-being reported on the ESAS.
Limitations
Although the reduction in psychosocial distress and pain within our cohort of patients who usemarijuana is encouraging, the limitations of the study cannot be discounted. This study was de‐signed as a case-matched cohort study among a group of patients with HNC with prospectivelycollected QOL data at the time of their cancer diagnosis. As a result, several limitations exist withinour patient population. Because all of our patients in the marijuana user group were recreationalmarijuana users, they may not be comparable to users of medicinal marijuana or patients who areparticipating in clinical trials in which the dosage of cannabis can be controlled. In addition, psy‐chosocial and QOL data within our patient population, which were collected at the time of cancerdiagnosis, do not provide insight into the effects of marijuana use while receiving treatment andafter treatment for HNC. Additional investigations involving long-term follow-up of this cohort ofpatients are planned, which will no doubt provide thought-provoking insights into the effects ofmarijuana on the QOL challenges among patients who undergo treatment and among long-termsurvivors. However, because of the paucity of information on QOL and the lack of psychosocialdata within the literature on the population of patients with HNC, the results of this study not onlyprovide valuable insight but also create an impetus for additional research on the association ofmarijuana use with QOL in patients with HNC.As the field of HNC treatment moves toward a holistic medical model, an increasing focus on theimportance of patient psychosocial well-being and QOL rather than just survival is becoming moreprevalent. Data on the association of cannabis use with psychological outcomes among patientswith HNC is lacking. Although more multi-institutional prospective outcome studies with long-termfollow-up would no doubt provide more evidence on the true results of marijuana use for patientswith HNC, this study provides compelling insight into the potential role that cannabis plays in psy‐chological and QOL factors among these patients.Conclusions
Recreational use of C sativa potentially alleviates anxiety, depression, pain, and nausea and im‐proves general well-being in patients with newly diagnosed HNC. Additional study of whetherthese effects are maintained throughout treatment and among long-term survivors is warrantedand could provide interesting insight.References
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Figures and Tables
Table 1.
Patient and Tumor Characteristics

Variable Marijuana User Group (n = 74) Marijuana Nonuser Group (n = 74)Age, mean (SD) y 62.3 (10.3) 62.2 (10.4)Sex, No. (%)Male 61 (82) 63 (85)Female 13 (18) 11 (15)Tumor site, No. (%)Oropharynx 47 (64) 47 (64)Oral cavity 14 (19) 14 (19)Hypopharynx 1 (1) 1 (1)Larynx 12 (16) 12 (16)Oropharynx p16 status, No. (%)p16 positive 45 (96) 46 (98)p16 negative 2 (4) 1 (2)T stage, No. (%)In situ 3 (4) 4 (5)1 12 (16) 11 (15)2 24 (32) 24 (32)3 28 (38) 27 (37)4 7 (10) 8 (11)N stage, No. (%)0 6 (8) 7 (10)1 33 (45) 32 (43)2a 20 (27) 19 (26)2b 6 (8) 7 (10)2c 3 (4) 4 (5)3 4 (5) 3 (4)Treatment modality, No. (%)RT 18 (24) 17 (23)CRT 29 (39) 30 (41)S 8 (11) 7 (10)Abbreviations: CRT, chemoradiotherapy; RT, radiotherapy; S, surgery.
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Karnofsky scores range from 1 (dead) to 100 (no evidence of disease).Income quintiles were created from the Canadian Census of Population data for 2011,  which was linked to patient postalcodes.
Table 2.
Quality of Life Metrics

Variable Marijuana User Group Marijuana Nonuser Group Difference in Scores (95% CI)EQ5D score, mean (SD)Mobility 1.22 (0.41) 1.26 (0.47) 0.04 (−0.10 to 0.19)Self-care 1.11 (0.16) 1.12 (0.37) 0.01 (−0.20 to 0.19)Usual activities 1.31 (0.48) 1.36 (0.59) 0.05 (−0.03 to 0.32)Anxiety/depression 1.34 (0.53) 2.08 (0.61) 0.74 (0.56 to 0.93)Pain/discomfort 1.53 (0.58) 1.82 (0.66) 0.29 (0.04 to 1.54)ESAS score, mean (SD)Pain 1.85 (2.49) 2.72 (2.59) 0.87 (0.04 to 1.69)Nausea 0.22 (2.13) 0.71 (2.86) 0.49 (0.11 to 0.88)Tiredness 1.66 (0.65) 3.88 (1.54) 2.22 (1.39 to 3.04)Depression 0.72 (1.68) 3.19 (3.05) 2.47 (1.67 to 3.27)Anxiety 0.77 (1.31) 5.30 (2.06) 4.53 (3.97 to 5.09)Appetite 1.70 (1.39) 3.57 (2.90) 1.87 (1.00 to 2.73)Drowsiness 0.56 (2.43) 2.68 (2.88) 2.12 (1.38 to 2.87)General well-being 4.05 (2.29) 2.12 (2.65) 1.93 (1.13 to 2.74)
Abbreviations: EQ5D, EuroQOL-5D; ESAS, Edmonton Symptom Assessment System.
The EQ5D and ESAS instruments and scoring are explained in the QOL Measures subsection of the Methods section.

a 12b 13
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Table 3.
Quality of Life Wilcoxon Rank Sum Nonparametric Analysis

Variable z ScoreEQ5DPain/discomfort −2.60Anxiety/depression −6.71ESASPain −2.36Nausea −2.48Tiredness −5.02Depression −5.96Anxiety −10.04Appetite −4.17Drowsiness −5.51General well-being −4.43
Abbreviations: EQ5D, EuroQOL-5D; ESAS, Edmonton Symptom Assessment System.
The EQ5D and ESAS instruments are explained in the QOL Measures subsection of the Methods section.
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