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Cannabis use disorder is associated 
with shorter length of stay and increased home 
discharge after primary total joint arthroplasty: 
a propensity‑weighted analysis
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Abstract 

Introduction  Increased legalization of cannabis use across the United States has been correlated with increased 
cannabis use in the clinical setting. However, little is known regarding the characteristics and postoperative outcomes 
after primary joint arthroplasty (TJA) for patients with cannabis use disorder (CUD).

Methods  This retrospective cohort study used data from the National Inpatient Sample of patients undergoing 
primary TJA between 2006 to 2015. Patients were grouped based on presence of concomitant CUD. Patient 
demographic characteristics and outcome data between groups were analyzed. Propensity score methodology 
was used to compare immediate in-hospital complications and economic outcomes.

Results  A total of 8,740,798 TJAs were included. The prevalence of CUD increased nearly five-fold from 0.05% 
to 0.26% during this time (P < 0.0001). CUD patients were significantly younger, more likely to be male, most 
frequently of non-Hispanic Black race, and had higher rates of Medicaid insurance. Patients with CUD had 
a significantly shorter length of hospital stay (3.04 vs. 3.24 days, P = 0.0297), while incurring significantly higher daily 
($22,614 vs. $17,955, P < 0.0001) and total charges during admission ($58,507 vs. $50,924, P < 0.0001), compared 
to patients without CUD. When compared with the control group, CUD was associated with significantly greater 
odds of home discharge (odds ratio (OR): 1.45, P = 0.0007), and significantly lower odds of rehab discharge (OR: 0.70, 
P = 0.0013). There were no differences in overall complication profile or in the vast majority of individual in-hospital 
complications between groups.

Conclusion  While CUD is correlated to shorter length of stay and increased home discharge after TJA, it does 
not show a strong effect on complications in an inpatient postoperative setting. It is important for clinicians 
to appreciate the demographic profile and expected clinical and economic outcomes for patients with CUD 
undergoing TJA, particularly in the context of evolving laws surrounding cannabis use.
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Introduction
Widespread legalization and decriminalization of can-
nabis across the United States has been associated 
with a considerable rise in self-reported cannabis use 
amongst surgical patients, including those undergo-
ing total joint arthroplasty [1, 2]. While cannabis is 
primarily used for recreational purposes, cannabinoid 
metabolites have shown analgesic and anti-inflam-
matory properties and have thus been proposed as an 
alternative to opioids in the management of acute and 
chronic pain [2–5]. While cannabis use may conceiva-
bly be beneficial in the postoperative setting, cannabis 
use disorder (CUD), defined in part as a problematic 
pattern of cannabis use leading to clinically signifi-
cant impairment or distress, has been correlated with 
increased postoperative pain and opioid use follow-
ing orthopedic surgical procedures [6–12]. It remains 
unclear what potential utilization and implication the 
cannabis use has on postoperative clinical and eco-
nomic outcomes of patients undergoing major elec-
tive surgery, such as total joint arthroplasty (TJA) [2, 
3, 10, 11, 13]. The relevant literature on this topic has 
yielded conflicting results, while being complicated by 
a patient population that is constantly evolving in the 
context of social and legal changes leading to increased 
cannabis use [14].

Total hip arthroplasty (THA) and total knee arthro-
plasty (TKA), collectively referred to as total joint 
arthroplasty (TJA), are among the most frequently per-
formed surgeries in the United States [15]. Literature 
evaluating demographic and outcome trends for CUD 
patients undergoing TJA is altogether lacking. The rise 
in self-reported cannabis use paralleling continuously 
increasing rates of TJA has made it extremely relevant 
and worthwhile for healthcare professionals to bet-
ter understand this population. Furthermore, given 
increased pressures in national healthcare systems 
aimed at improving quality and minimizing variability 
in outcomes, it is crucial to identify potential implica-
tions of CUD on in-hospital postoperative outcomes 
after TJA. Investigating these topics will help address 
current gaps in the literature while providing insight 
into the most appropriate clinical care and periopera-
tive interventions for this patient population.

The main objectives of this study were to highlight 
trends in cannabis use disorder among TJA patients, 
evaluate epidemiological and demographic charac-
teristics of TJA patients with and without CUD, and 
compare inpatient postoperative clinical and economic 
outcomes among patients with and without CUD.

Materials and methods
Discharge data from 2006 to 2015 were collected from 
the National Inpatient Sample (NIS) database and retro-
spectively analyzed in this study. The NIS was developed 
for the Healthcare Cost and Utilization Project (HCUP) 
and is the largest publicly available all-payer inpatient 
hospital database in the United States. The NIS contains 
data from over seven million hospital stays, representing 
a 20% stratified sample of discharges from community 
hospitals across the US. The International Classifica-
tion of Disease, the Ninth Revision, Clinical Modification 
(ICD-9-CM) coding system was used during this study 
period. Institutional review board exemption was 
approved for this study.

TJA patients were considered to be those undergo-
ing either a primary THA or TKA. Patients older than 
40 years who underwent a primary THA (ICD-9-CM, 
code 81.51) or primary TKA (81.54) were included in 
this study. The TJA population was then divided into two 
groups: (1) patients with cannabis use disorder (CUD), 
and (2) patients without CUD (referred to as the con-
trol group). Cannabis use disorder (CUD) was identi-
fied using ICD-9-CM codes 304.30, 304.31, 304.32, and 
305.2. Exclusion criteria involved patients below the age 
of 40 years old, those undergoing revision procedures, 
and patient codes containing the specifier "in remission". 
The term “any complication” was used to refer to any 
postoperative cardiac, gastrointestinal (GI), genitouri-
nary (GU), hematoma/seroma, wound dehiscence, infec-
tion, deep vein thrombosis (DVT), pulmonary embolism 
(PE), or anemia complications. Patient epidemiological 
and demographic characteristics, comorbidities, hos-
pital length of stay, discharge disposition, immediate 
in-hospital complications, and economic outcomes of 
cohorts with and without CUD were then comparatively 
analyzed.

Appropriate NIS trend weights were employed for 
analysis [16]. Discharge characteristics were docu-
mented, and analysis was performed according to recom-
mendations from the Agency for Healthcare Research 
and Quality (AHRQ) [17, 18]. Differences in patient char-
acteristics, such as age, gender, and comorbidities, were 
analyzed using t-tests and univariate logistic regressions, 
and further elucidated using propensity score match-
ing through a combination of the Elixhauser Comorbid-
ity Index and Inverse Probability of Treatment Weights 
(IPTW) [19–21]. Statistical significance was defined at P 
< 0.05. All data analyses were performed using SAS 9.4 
(SAS Institute Inc., Cary, NC, USA) and Stata 13 (Stata-
Corp, LLC, College Station, TX, USA).
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Results
Trends in CUD by year
An estimated total of 8,740,798 TJAs were examined 
from 2006 to the third quarter of 2015. This total con-
sisted of 2,838,741 THA and 5,902,057 TKA procedures. 
There was an approximately five-fold increase in the 
prevalence of CUD during this period, from 0.05% in 
2006 to 0.26% in 2015 (P < 0.0001) (Table 1).

Demographic and hospital factors
Significant differences in several demographic and hospi-
tal factors between CUD and non-CUD patients under-
going TJA were identified (Table  2). These differences 
were observed for all variables besides “Elective Admis-
sion” and “Bedsize of Hospital”. Specifically, patients with 
CUD were significantly younger, more often of male gen-
der, more frequently had Medicaid insurance with lower 
rates of Medicare insurance, were more likely to be non-
Hispanic Black, and were less likely to be non-Hispanic 
White when compared to the non-CUD cohort. Patients 
with CUD were seen most frequently in urban teaching 
hospitals and in Western regions of the United States.

Elixhauser comorbidities stratified by CUD
Significant positive associations were found between 
groups on Elixhauser analysis of comorbidities (Table 3). 
Patients with CUD were more likely to have comorbid 
acquired immune deficiency syndrome (AIDS) (0.80% vs. 
0.05%, P < 0.0001), alcohol abuse (20.09% vs. 1.09%, P < 
0.0001), chronic pulmonary disease (23.77% vs. 14.64%, 
P < 0.0001), coagulopathy (2.70% vs. 2.00%, P = 0.0246), 
depression (19.78% vs. 12.17%, P < 0.0001), liver disease 
(5.31% vs. 0.94%, P < 0.0001), neurological disorders 
(5.37% vs. 3.81%, P = 0.0002), obesity (24.65% vs. 19.57%, 
P < 0.0001), and psychoses (9.53% vs. 1.99%, P < 0.0001).

Significant negative associations between groups 
were also observed (Table  3). Patients with CUD were 

significantly less likely to have comorbid deficiency 
anemia (10.44% vs. 12.92%, P = 0.0017), uncomplicated 
diabetes (12.91% vs. 17.84%, P < 0.0001), hypertension 
(57.66% vs. 65.38%, P < 0.0001), hypothyroidism (6.66% 
vs. 14.97%, P < 0.0001), renal failure (2.75% vs. 4.05%, P 
= 0.0023), and valvular heart disease (1.80% vs. 3.71%, 
P < 0.0001). Table  3 provides a complete description of 
Elixhauser’s comorbidities between the two groups.

IPTW outcomes, stratified by CUD
No statistically significant differences were found in the 
composite "any complication" variable between CUD and 
non-CUD patients (23.45% vs. 23.87%, P = 0.8149) upon 
IPTW analysis. Ultimately, 8 of the 9 individual in-hospi-
tal complications were not significantly different between 
groups, with a 79% decrease in odds of developing PE in 
the CUD cohort as the only significant divergence (OR: 
0.21; P = 0.0030). CUD was not significantly associated 
with cardiac complications, GI complications, GU com-
plications, hematoma/seroma, wound dehiscence, post-
operative infection, DVT, or postoperative anemia.

There were statistically significant differences in eco-
nomic and discharge outcomes between cohorts. CUD 
was associated with a shorter average length of hospital 
stay (3.04 vs. 3.24 days, P = 0.0297). Patients with CUD 
had both significantly higher total ($58,507 vs. $50,924, 
P < 0.0001) and daily charges ($22,614 vs. $17,955, P < 
0.0001), compared to patients without CUD. Further-
more, CUD was associated with 45% greater odds of 
home discharge (OR: 1.45; P = 0.0007), and 30% lower 
odds of rehab discharge (OR: 0.70; P = 0.0013). Table 4 
provides a complete description of ITPW complications 
and economic outcomes.

Discussion
As the number of TJA procedures perpetually increases, 
so does the relative proportion of patients with CUD. 
This study noted a greater than 5-fold increase in the 
prevalence of CUD amongst TJA patients over nearly 
a decade. This trend is similar to the 3-fold increase in 
CUD for elective surgical admissions that was previously 
reported between 2006–2015 [2]. Increased CUD preva-
lence has been attributed to increasing social acceptance 
and the progressive legalization of cannabis, with the 
subsequent rise in self-reported cannabis use [1, 2]. This 
study aimed to characterize this emerging population of 
TJA patients with CUD by investigating demographic 
profiles and relevant clinical inpatient postoperative 
outcomes.

TJA patients with CUD were younger, more often 
male and non-Hispanic Black, and less likely to be non-
Hispanic White. These demographic characteristics 

Table 1  Trend in cannabis use disorder rate by year in patients 
undergoing total joint arthroplasty

Year Rate (95% CI) P-Value

2006 0.05% (0.03%, 0.07%) < 0.0001

2007 0.04% (0.03%, 0.05%)

2008 0.07% (0.05%, 0.08%)

2009 0.07% (0.05%, 0.09%)

2010 0.07% (0.06%, 0.09%)

2011 0.13% (0.10%, 0.17%)

2012 0.13% (0.11%, 0.14%)

2013 0.14% (0.12%, 0.16%)

2014 0.20% (0.18%, 0.23%)

2015 0.26% (0.23%, 0.29%)
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mirror cannabis use trends amongst various racial and 
ethnic groups [22]. Several factors may contribute to 
CUD within certain demographic groups, including 
environmental circumstances, community norms, 
increased blunt usage, and socioeconomic barriers 
to healthcare [22]. Additionally, while overall CUD 
prevalence is higher among men, women with CUD face 
unique challenges, including higher rates of comorbid 
depression, anxiety, and more severe withdrawal 
symptoms [22–25]. It is important for clinicians to 
consider these factors in the immediate postoperative 
in-hospital setting, where limited access to cannabis may 
incite withdrawal symptoms. When addressing substance 
use in the perioperative setting, careful attention should 
be directed to the unique barriers, challenges, and 
characteristics faced by these patients.

Patients with CUD had a mean age of 55.35 years, 
against 66.21 years in the control group. This finding 

helps explain the significant differences in expected 
primary payor, as patients with CUD had higher rates 
of Medicaid (coverage for low-income individuals of all 
ages) and lower rates of Medicare (coverage for adults ≥ 
65 years and those with disabilities) insurance compared 
to the control group. It has been previously shown that 
most adults with CUD have a relatively lower income, 
and therefore may qualify for Medicaid benefits [26]. 
Thus, as the majority of funding for substance use 
treatment comes from public sources, it is critical for 
public health initiatives to expand coverage and resources 
available for lower-income individuals and improving the 
infrastructure for screening, intervention, and treatment 
for substance use disorders [26, 27].

Several significant comorbidity associations were 
found in the CUD cohort in this study. CUD patients 
had significantly higher rates of comorbidities that 
are associated with risky behaviors and disinhibition, 

Table 2  Demographic and hospital factors, stratified by CUD vs. no CUD

CUD Cannabis Use Disorder

CUD (n = 10,450) No CUD (n = 8,728,240) P-Value

Age (Years)

  Mean (Standard Error) 55.35 (0.18) 66.21 (0.04) < 0.0001

Biological Sex of Patient

  Male 6,778 (64.86%) 3,429,533 (39.29%) < 0.0001

  Female 3,672 (35.14%) 5,298,707 (60.71%)

Expected Primary Payor

  Medicare 3,182 (30.45%) 4,780,850 (54.77%) < 0.0001

  Medicaid 2,363 (22.62%) 268,762 (3.08%)

  Private 4,033 (38.60%) 3,346,741 (38.34%)

  Other 872 (8.34%) 331,885 (3.81%)

Race of Patient

  Non-Hispanic White 6,430 (61.54%) 6,320,578 (72.42%) < 0.0001

  Non-Hispanic Black 2,320 (22.20%) 547,050 (6.27%)

  Hispanic 350 (3.35%) 349,886 (4.01%)

  Other Races 1,350 (12.92%) 1,510,725 (17.31%)

Bedsize of Hospital

  Small 1,848 (17.68%) 1,708,714 (19.58%) 0.0733

  Medium 3,065 (29.33%) 2,298,152 (26.33%)

  Large 5,527 (52.89%) 4,691,766 (53.75%)

  Unknown < 10 cases < 10 cases

Location/Teaching Status of Hospital

  Rural 863 (8.25%) 972,637 (11.14%) < 0.0001

  Urban Nonteaching 3,112 (29.78%) 3,727,312 (42.70%)

  Urban Teaching 6,465 (61.87%) 3,998,683 (45.81%)

Region of Hospital

  Northeast 1,785 (17.08%) 1,553,107 (17.79%)

  Midwest 2,803 (26.82%) 2,360,652 (27.05%) < 0.0001

  South 2,655 (25.41%) 3,092,824 (35.43%)

  West 3,206 (30.68%) 1,721,657 (19.73%)
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Table 3  Elixhauser comorbidities stratified by CUD vs. no CUD

CUD Cannabis Use Disorder

CUD (n = 10,450) No CUD (n = 8,728,240) P-Value

Acquired Immune Deficiency Syndrome (AIDS) 83 (0.80%) 4,646 (0.05%) < 0.0001

Alcohol Abuse 2,100 (20.09%) 95,468 (1.09%) < 0.0001

Deficiency Anemias 1,091 (10.44%) 1,127,581 (12.92%) 0.0017

Rheumatoid Arthritis/Collagen Vascular Disease 447 (4.28%) 335,856 (3.85%) 0.3131

Chronic Blood Loss Anemia 134 (1.28%) 142,540 (16.33%) 0.1989

Congestive Heart Failure 228 (2.18%) 226,512 (2.60%) 0.2620

Chronic Pulmonary Disease 2,484 (23.77%) 1,278,145 (14.64%) < 0.0001

Coagulopathy 282 (2.70%) 174,526 (2.00%) 0.0246

Depression 2,067 (19.78%) 1,062,505 (12.17%) < 0.0001

Diabetes (Uncomplicated) 1,349 (12.91%) 1,556,934 (17.84%) < 0.0001

Diabetes (Complicated) < 10 cases 137,858 (1.58%) 0.0191

Hypertension 6,025 (57.66%) 5,706,745 (65.38%) < 0.0001

Hypothyroidism 696 (6.66%) 1,306,443 (14.97%) < 0.0001

Liver Disease 555 (5.31%) 82,328 (0.94%) < 0.0001

Lymphoma < 10 cases 24,127 (0.28%) 0.9284

Fluid and Electrolyte Disorder 921 (8.81%) 740,054 (8.48%) 0.6006

Metastatic Cancer < 10 cases 12,175 (0.14%) 0.5252

Other Neurological Disorders 561 (5.37%) 332,666 (3.81%) 0.0002

Obesity 2,576 (24.65%) 1,708,050 (19.57%) < 0.0001

Paralysis 67 (0.64%) 25,084 (0.29%) 0.0022

Peripheral Vascular Disorders 198 (1.89%) 186,509 (2.14%) 0.4478

Psychoses 996 (9.53%) 173,906 (1.99%) < 0.0001

Pulmonary Circulation Disorders 88 (0.84%) 81,867 (0.94%) 0.6627

Renal Failure 288 (2.75%) 353,326 (4.05%) 0.0023

Solid Tumor without Metastasis < 10 cases 40,426 (0.46%) 0.6600

Peptic Ulcer Disease Excluding Bleeding < 10 cases 1,692 (0.02%) 0.6331

Valvular Heart Disease 188 (1.80%) 323,668 (3.71%) < 0.0001

Weight Loss 60 (0.57%) 29,898 (0.34%) 0.0740

Table 4  Complication, economic, and disposition outcomes, stratified by CUD versus no CUD

CUD Cannabis Use Disorder

CUD No CUD ORIPTW (95% CI) P-Value

Any Complications 23.45% 23.87% 0.98 (0.81, 1.19) 0.8149

Cardiac Complication 0.63% 0.64% 0.99 (0.55, 1.78) 0.9813

Gastrointestinal (GI) Complication 0.05% 0.27% 0.17 (0.03, 1.16) 0.0706

Genitourinary (GU) Complication 1.11% 0.52% 2.17 (0.66, 7.11) 0.2002

Hematoma/Seroma 0.37% 0.64% 0.58 (0.24, 1.39) 0.2202

Wound Dehiscence 0.21% 0.09% 2.45 (0.80, 7.46) 0.1154

Postoperative Infection 0.12% 0.13% 0.92 (0.23, 3.65) 0.9104

Deep Vein Thrombosis 0.14% 0.33% 0.43 (0.12, 1.53) 0.1923

Pulmonary Embolism 0.07% 0.34% 0.21 (0.08, 0.59) 0.0030

Postoperative Anemia 21.63% 22.08% 0.97 (0.80, 1.19) 0.7926

Home Discharge 73.90% 66.14% 1.45 (1.17, 1.80) 0.0007

Rehab Discharge 25.50% 32.90% 0.70 (0.56, 0.87) 0.0013

Length of Stay (days) 3.04 3.24 --- (---, ---) 0.0297

Total Charges ($) $58,507 $50,924 --- (---, ---) < 0.0001
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such as acquired immune deficiency syndrome (AIDS), 
alcohol abuse, and liver pathology [28–31]. This supports 
previous literature, showing marijuana use and other 
substance abuse disorders are associated with inhibitory 
control impairment and subsequent risky behaviors [29–
31]. Patients with CUD also had significantly higher rates 
of comorbid mental illness. The high degree of comorbid 
depression and psychoses in cannabis users has already 
been well documented [32–34]. Although these studies 
have not established causality between CUD and 
psychiatric disorders, there is sufficient evidence to 
justify interventions for harm reduction and prevention 
among at-risk populations [33, 34]. This association is 
especially important in the arthroplasty perioperative 
setting, as mental illness is highly associated with 
increased morbidity following total joint arthroplasty [35, 
36]. As legislation has evolved over recent years, attitudes 
have shifted towards increased acceptability and views 
that cannabis is a harmless substance [37]. However, 
the associated comorbidities noted in CUD patients are 
independent risk factors that may predispose patients to 
poor health outcomes following TJA [38–40]. With the 
rise in the prevalence of cannabis use and dependence, 
it is increasingly important for clinicians to account for 
these comorbidities in the perioperative setting.

This study found no significant differences in the overall 
complication rates between groups. The only significant 
difference upon scrutinizing individual complications 
involved a lower rate of PE in CUD patients. Interest-
ingly, there was no difference in DVT rate between 
groups. This contradicted previous literature correlat-
ing CUD with higher rates of thromboembolic compli-
cations caused by changes in hematological parameters 
and platelet morphology with cannabis use [41–44]. 
While statistical methodological differences may play a 
role in this observation, this paradoxical finding may also 
potentially be explained by aggressive perioperative man-
agement and monitoring of patients with CUD for PE, 
ultimately leading to increased prevention. Regardless, 
more investigation into this relationship is warranted. For 
all other immediate postoperative complications, isolat-
ing CUD through propensity-weighted analysis showed 
no significant difference between cohorts. This is an 
encouraging supplement to recent literature showing no 
differences in perioperative clinical outcomes between 
similar cohorts undergoing major elective surgeries and 
arthroplasty [2, 3].

Analysis of economic outcomes revealed that CUD 
patients had significantly shorter length of stay (LOS) 
and higher rates of home discharge following primary 
TJA compared to the control group. This contrasted with 
previous reports of increased LOS for patients with CUD 
following primary TJA [13, 45]. Differences in statistical 

methodology likely account for these differences, as this 
study’s propensity weighting methodology allowed for 
controlling a large number of potentially confounding 
factors for LOS and discharge disposition. It is intuitive 
that patients with CUD, who are, by definition, depend-
ent on cannabis or have a problematic pattern of can-
nabis use, would be incentivized to leave the hospital as 
soon as possible and return home to continue use of can-
nabis and potentially other substances. Because such use 
may be associated with problematic behavioral changes 
and abandonment of social, occupational, or recreational 
activities, these patients may be at risk for worse postop-
erative and overall health outcomes in the postoperative, 
post-discharge period. In contrast, the preoperative and 
in-hospital period, during which a multidisciplinary team 
has full access to care for these patients, can thus serve as 
an opportune time for comprehensive social and medi-
cal intervention. As such, orthopedic surgeons and the 
multidisciplinary medical and social service team should 
remain aware of the risks these patients face, and perio-
perative interventions should be considered to optimize 
both long-term outcomes and general health improve-
ment in these patients.

This study is limited for several reasons. A majority 
of these limitations are inherently related to study 
design. A large national registry database such as 
the NIS provides a rich source of data to analyze, 
however, input of these data is often inconsistent and/
or incomplete [46]. Additional drawbacks stemmed 
from inherent limitations in the NIS database [47]. The 
database only reports on current hospital admissions 
without data on longer-term follow-up. Therefore, 
postoperative outcome measures only related to 
the immediate in-hospital setting for this study. For 
example, this database allows for analysis of length of 
stay and discharge disposition, but excludes specific 
data on timing for return to work or rehabilitation 
requirements. Literature would benefit from future 
studies focusing on long-term outcomes of CUD and 
TJA building on the epidemiological and demographic 
characteristics of patients with CUD at the time of 
primary TJA presented here. The NIS database is also 
limited as it reports data in aggregate, and individual 
patient granularity is not profiled. Findings in this study 
showed significant differences in "total charges" of 
admission between CUD and non-CUD study groups. 
While the NIS database keeps a record of "total charges" 
accrued during a patient’s hospital admission, these are 
not itemized into individual charges and thus prevents 
any closer analysis of variations in hospital charges 
between patients. Similarly, specific postoperative 
pain medication requirements for individual patients 
are not recorded in the NIS database. Further studies 
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on this topic would benefit from including a more 
thorough analysis of the patients’ postoperative course 
in regard to pain medication requirements. Lastly, this 
study only included patients with CUD, a subset which 
represents only about 10% of the 193 million worldwide 
cannabis users [48]. Future studies may evaluate how 
the characteristics and postoperative outcomes of TJA 
patients with classified CUD compare to those self-
reporting recreational cannabis use. Unfortunately, 
this distinction cannot be made within the current NIS 
database.

This study has numerous strengths despite the unavoid-
able limitations. This study, to the authors’ knowledge, 
constituted the largest investigation of epidemiological 
and demographic characteristics of patients with CUD 
undergoing primary TJA. The length and size of this 
study allowed for a robust understanding of demographic 
profiles for the growing population of patients with CUD 
undergoing primary TJA. Additionally, information on 
clinical and economic postoperative outcomes for these 
patients provides a better understanding of the implica-
tions of cannabis use in the immediate postoperative 
setting. While cannabis use is becoming increasingly 
legalized throughout the United States, CUD is also a 
relevant problem in other countries around the world. 
While high-income countries maintain the highest prev-
alence of cannabis use, there is a growing prevalence of 
cannabis use in low-income and middle-income coun-
tries [48]. Specifically, there is a higher estimated use in 
North Africa (12.4%), West and Central Africa (12.4%) 
and Oceania (10.3%) compared to Asia (1.8%), North 
Africa (4.3%) and Eastern and Southern Europe (2.4%) 
[48]. This study’s findings can provide physicians world-
wide with a better understanding of CUD and serve this 
growing patient population.

In conclusion, this study found a significant and 
greater-than-five-fold increase in the prevalence of CUD 
among patients undergoing primary TJA from 2006–
2015. Progressive legalization of cannabis use makes it 
increasingly important for clinicians to understand the 
characteristics of this evolving patient population. As this 
growing population continues to evolve, understanding 
their comorbidities, behavioral characteristics, and 
postoperative clinical and economic outcomes allow 
orthopedic surgeons and the multidisciplinary healthcare 
teams to better tailor their care and management of these 
patients. Further research should aim to more closely 
and comparatively assess the demographic profile of 
patients with both recreational use and substance use 
disorder, along with potential barriers in their access to 
medical care. This understanding should be associated 
with the expansion and improvement of public health 
initiatives and the development of frameworks to better 

deliver substance use screenings and interventions to 
this patient population. Such initiatives, combined with 
the development of standardized perioperative protocols, 
have the potential to optimize postsurgical and overall 
health outcomes in this at-risk patient population.
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