
R E S E A R C H Open Access

© The Author(s) 2025. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​v​e​c​​o​m​m​​o​n​s​.​​o​r​​g​/​l​i​c​e​n​s​e​s​/​b​y​/​4​.​0​/.

Miron et al. Journal of Cannabis Research            (2026) 8:14 
https://doi.org/10.1186/s42238-025-00379-4

Journal of Cannabis Research

*Correspondence:
Einat Peles
einatp@tlvmc.gov.il
1School of Public Health, Health Policy and Management Department, 
Ben- Gurion University of the Negev, Beer Sheva, Israel
2Department of Emergency Medicine, Tel-Aviv Sourasky Medical Center, 
Tel Aviv, Israel

3Gray Faculty of Medical & Health Sciences, Tel Aviv University, Tel Aviv, 
Israel
4Dr. Miriam & Sheldon G. Adelson Clinic for Drug Abuse, Treatment & 
Research, Division of Psychiatry, Tel-Aviv Sourasky Medical Center, Tel Aviv, 
Israel
5Sagol School of Neuroscience, Tel Aviv University, Tel Aviv, Israel
6Adelson Clinic, 10 Dafna St, Tel Aviv 6492805, Israel

Abstract
Background  Although recreational cannabis is not yet legalized in Israel, the increase in cannabis prescriptions may 
lead to an increase in its availability and abuse.

Aims  To evaluate temporal changes in the prevalence of cannabis-positive urine toxicology tests among individuals 
admitted to the emergency department (ED) in a large tertiary medical center in Israel.

Methods  Between January/2016 and June/2024, all ED-admitted individuals who had urine toxicology tests 
(n = 20,022) were included.

Results  Screening with urine toxicology increased from 0.7% in 2016 to 1.3% in 2024 (p < 0.001). Of all screened 
patients, 16.8% (N = 3361) were cannabis-positive, rising from 15.4% (n = 112) in January-June/2016 to 17.6% (n = 246) 
in January-June/2024 (p < 0.001), with an increasing trend (p = 0.003) among the aged 25-64y group (n = 11901) from 
16.6% in January-June/2016 to 22.4% in January-June/2024, and the highest proportion in < 25y age group (n = 2935, 
23.8%). Logistic regression showed that later years (OR = 1.03, 95%CI 1.01–1.05), male sex (OR = 1.5, 95%CI 1.4–1.6), 
younger age (compared with aged ≥ 65, aged < 25, (OR = 4.1, 95%CI 3. 5-4.8), aged 25–64 (OR = 3.3, 95% CI 2.9–3.8)), 
Israeli-born (OR = 1.3, 95% CI 1.2–1.4), screening positive for opioid(OR = 1.4, 95%CI 1.2–1.5), MDMA (OR = 1.8, 95%CI 
1.5–2.2), cocaine (OR = 1.3, 95%CI 1.2–1.5) methamphetamine (OR = 1.4, 95%CI 1.1–1.7) and not being hospitalized 
(OR = 1.4, 95%CI 1.3–1.5).

Conclusions  The exponential increase in cannabis prescriptions was not reflected in the modest increase in the 
proportion of cannabis-positive urine toxicology samples, that characterized the 25–64 age group. However, results 
may be biased, as toxicology screens were based on clinical suspicion without standardized ordering criteria, and 
diagnostic information regarding the ED visit was absent.
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Introduction
Cannabis is one of the most consumed psychoactive sub-
stances worldwide (UNODC, 2023), which is an increas-
ing global health concern (Hammond et al. 2020), partly 
because over the years, the potency in the world has 
increased from a mean delta-9-THC concentration of 4% 
in 1995 to 14% in 2019 (ElSohly et al. 2021). This potency 
may be even higher, as these estimates are based on sam-
ples seized by law enforcement, which is not the entire 
universe of available cannabis products (excludes legal 
sources). The increase in potency has led to concerns 
regarding the development of cannabis use disorder 
(CUD), which has been reported to range between 8 and 
22% among lifetime cannabis users, but may exceed 30% 
in daily or near daily use (Compton et al. 2019; Kritikos 
et al. 2025), with increased risk reported for men, indi-
viduals with comorbid psychiatric disorders, and those 
suffering from adverse childhood events (Feingold et al. 
2020; Leung et al. 2020). The expansion of recreational 
cannabis legalization around the world is, has been asso-
ciated in some studies with increases in hospitalizations, 
emergency department visits, potential increases in seri-
ous/violent crimes, and other harms (Athanassiou et al. 
2023). However, varying legalization models may show 
different impacts on population-level outcomes. A study 
that evaluated legislation and perceptions in Israel and 

the USA (Cui et al. 2023) found that lower perceived risk 
and greater perceived social norms were associated with 
current use, greater use intentions, and greater intentions 
to use at home or near children if legalized. In addition, 
compared with the delta-9-THC, synthetic cannabinoid 
receptor agonists often have higher potency and efficacy 
at CB1 and can cause serious adverse effects (Lapoint et 
al. 2011; Schreiber et al. 2019).

In Israel, the Israel Medical Cannabis Agency was 
established by the Ministry of Health (MOH) in 2011 
to regulate medicinal cannabis licensing (Isralowitz et 
al. 2021). Patient licenses increased substantially from 
about 600 in 2011 to 16,000 in 2016, 60,000 in 2020, and 
reached 140,000 in December 2023 (Fig. 1). The indica-
tion for more than half of patients was noncancer chronic 
pain (MOH, (MOH 2025)). Non-medical cannabis use 
for adults (≥ 18 years old) was decriminalized on April 
1, 2019 (Dangerous Drugs Law, 2019) . In 2017, 27% of 
Israeli adults reported past-year cannabis use (Ezrachi et 
al. 2017), a substantial increase from the 9% reported in 
2009 (Bar-Hamburger et al. 2009).

While recreational use is not yet legalized in Israel, the 
substantial increase in cannabis prescriptions may reflect 
a ‘back-door legalization’, which may be reflected among 
ED-admitted individuals. We aimed to study the pro-
portion of cannabis use between 2016 and 2024 among 

Fig. 1  Number of cannabis licenses and percentage of individuals screening positive for cannabis by age group and years (2016-2024).Legend: Right y-
axis: Number of cannabis licenses by the Ministry of Health. Left y-axis: Percentage of individuals screening positive for cannabis. The 0.1 and 0.2 represent 
the 1st and 2nd half years. Age 25-64, linear association, p=0.003
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individuals admitted to the largest (1500 beds) teaching 
academic Hospital ED in Tel Aviv, serving a catchment 
area of more than a million people, and to characterize 
individuals who used cannabis only versus those who 
used cannabis plus other substances. We hypothesized 
that the increase in licensed medical cannabis use would 
be paralleled by a rise in cannabis-positive ED toxicol-
ogy screens, particularly among younger patients, and 
individuals with cannabis only use would show better 
outcomes. We studied among clinically suspected indi-
viduals who underwent toxicology screening, at-risk 
group; the presence of other substances, information on 
blood-transmitted disease, and prescribed medications 
for anxiety and depression, which are prevalent among 
individuals with substance use disorder (Choi et al. 2021).

Methods
The Helsinki Committee standard (IRB) of Tel Aviv 
Sourasky Medical Center (TASMC) is in accordance with 
the Declaration of Helsinki. The TASMC Helsinki Com-
mittee approved the study analyses (approval number 
TASMC-0503-22). Human Ethics and Consent to Partici-
pate declarations are not applicable, as only de-identified 
retrospective data were included.

Data source
De-identified admissions data were retrieved from the 
TASMC emergency department (ED) database using an 
electronic format.

Patient selection
All individuals admitted to the ED between January 1, 
2016, and June 30, 2024, who were screened with urine 
toxicology at ED admissions (had code UTOX) were 
included in the data analyses. The decision to request a 
urine toxicology test is a clinical one, with no pre-set cri-
teria for ordering it. The ED diagnosis was available since 
2017 and contained mostly ICD codes or signs and symp-
toms (see distribution in the Appendix).

Toxicology test procedure
The multi-drug 2–17 Drugs Rapid Test Cassette (Urine) 
(Acro Biotech, USA) is a lateral flow immunoassay 
designed for the qualitative detection of multiple drugs 
and their metabolites in human urine. The test utilizes 
monoclonal antibodies to selectively detect elevated 
levels of specific drugs. Drugs included: Methamphet-
amine (calibrator d-Methamphetamine, cut-off 1000ng/
ml); Cocaine (calibrator Benzoylecgonine, cut-off 300ng/
ml); Marijuana/Cannabinoid (calibrator 11 nor THC 9 
COOH, cut-off 50 ng/ml); MDMA (ecstasy) (calibrator 
d,1 MDMA, cut-off 500 ng/ml); opioids including metha-
done (calibrator methadone, cut-off 300 ng/ml); opiates 
(calibrator morphine, cut-off 300 ng/ml) and Oxycodone 

(calibrator oxycodone, cut-off 100 ng/ml); Benzodiaz-
epines (calibrator Oxazepam, cut-off 300 ng/ml); Tri-
cyclic antidepressants (calibrator nortriptyline, cut-off 
1000 ng/ml); Barbiturates (calibrator Secobarbital, cut-off 
300 ng/ml); PCP (Phencyclidine) (calibrator Phencycli-
dine, cut-off 20 ng/ml); and Amphetamines (calibrator 
d-Amphetamine, cut-off 1000 ng/ml). Fentanyl was qual-
itatively detected using the ARK™ Fentanyl II Assay (ARK 
Diagnostics, Inc.), a homogeneous enzyme immunoas-
say (EIA) with a 1.0 ng/mL cutoff, executed on Siemens 
ADVIA® 2400 Chemistry Systems.

Diagnosis information included ICD codes or signs 
and symptoms (available since 2017). Sociodemographic 
variables included: sex, age, Israeli born, past diagnosis 
of blood-transmitted disease that are known to charac-
terize individuals with substance use disorder (antibodies 
for HIV and hepatitis C, antigen for hepatitis B), and pre-
scription medication use (opioids, benzodiazepines that 
may be abused, and antidepressants (SSRI). Hospitaliza-
tion (not discharge from ED), and death within 7 days of 
ED admission were also included in the analyses. Vital 
status was determined from the Israel National Popula-
tion Registry, which records all deaths in the country and 
can be accessed from TASMC.

Statistical analyses
Data analysis was performed using SPSS version 29. We 
calculated the proportion of emergency department 
admissions that underwent a drug test. Significant trend 
changes by half-year intervals were tested using Pearson 
chi-square or linear-by-linear association of all screened 
subjects and by age group (< 25, 25–64, ≥ 65) separately. In 
univariate analysis, significant differences were compared 
using the chi-square or Fisher Exact tests for categorical 
variables, and t-test or analyses of variance (ANOVA) for 
continuous variables. Comparisons included individu-
als screening positive vs. screening negative for cannabis 
(Table 1), screening positive for cannabis only vs. for can-
nabis plus other substance (Table 2) and also compared 
to screening negative for cannabis (Table 2), and compar-
ison between 5 groups: screening positive for cannabis 
only, cannabis plus other substance, negative for cannabis 
and positive for other one substance, negative for canna-
bis and positive for more than one other substances, and 
negative for all substances (Table 3). Multivariate logistic 
regression (Forward Conditional Stepwise Analyses) was 
used to compare group models (cannabis tested positive 
vs. negative; cannabis only vs. cannabis plus other sub-
stance; non-cannabis other one substance vs. non-can-
nabis other polysubstance), including variables that were 
significant in univariate analyses (p < 0.1). The variables 
are listed in the results, multivariate analyses section. 
The Hosmer-Lemeshow test was used to assess logistic 
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regression model goodness-of-fit, with p > 0.05 indicating 
adequate fit.

Results
Positive cannabis screening test, prevalence and trends
The study included 20,022 individuals admitted to the ED 
between 2016 and June 2024 who were screened for toxi-
cology drugs. During that period, the overall number of 
ED admissions did not change and was about 100,000 per 
year. However, the proportion of admitted individuals 
who underwent toxicological testing nearly doubled from 
0.7% in January-June 2016 to 1.3% in January-June 2024 
(linear association, p < 0.001). Of all screened patients, 
3361 (16.8%) tested positive for cannabis. Their propor-
tion increased from 15.4% in January-June 2016 to 17.6% 
in January-June 2024 (Pearson chi-square, p < 0.001). 
We stratified cannabis proportion by 3 age groups: <25, 
25–64, and ≥ 65 years. These age groups differed signifi-
cantly by proportion of hospitalization (41.8%, 61.5%, 
88.7% respectively, linear association p < 0.001) and 

Table 1  Characteristics of individuals screening positive vs. 
negative for cannabis (2016–2024)

Cannabis 
3361(100%)

No cannabis 
16,661(100%)

P 
value*

Male, sex 2229(66.3) 9300(55.8) < 0.001
Age, y 38.2 ± 15.8 50.1 ± 21.7 < 0.001
Age groups, y
< 25
25–64.9
≥ 65

698(20.8)
2372(70.7)

286(8.5)

2237(13.5)
9529(57.4)
4832(29.1)

< 0.001

Israeli born 2266 (67.4%) 9303 (55.8) < 0.001
Hepatitis C antibody 653(19.4) 3562(21.4) 0.012
HIV antibody 7(0.2) 33(0.2) 0.8

Hepatitis B antigen 298(8.9) 1464(8.8) 0.9

Prescribed medications

  Opioid 141(4.2) 589(3.5) 0.07

  Benzodiazepine 267(7.9) 1380(8.3) 0.5

  SSRI 144(4.3) 975(5.9) < 0.001
Urine Toxicology

  Any opioids 476(14.2) 1824(10.9) < 0.001
  MDMA (Ecstasy) 209(6.2) 362(2.2) < 0.001
  Cocaine 386(11.5) 963(5.8) < 0.001
  Benzodiazepines 741(22.0) 3649(21.9) 0.9

  Amphetamines 146(4.3) 361(2.2) < 0.001
  Methamphetamines 198(5.9) 413(2.5) < 0.001
  Phencyclidine 23(0.7) 75(0.5) 0.07

  Tricyclic antidepressant 109(3.3) 491(3.0) 0.3

  Barbiturate 36(1.1) 191(1.1) 0.8

Treatment & Outcome

  Hospitalized 1793(53.3) 11,333(68.0) < 0.001
  Died (within 7 days) 25(0.7) 315(1.9) < 0.001
*Categorical variables compared using Chi-square or Fisher’s exact test. 
Continuous variable (age) compared using an independent samples t-test. Age 
groups compared using the Chi-square test

Table 2  Characteristics of individuals screening positive for 
cannabis only, cannabis & other substances, and screening 
negative for cannabis

Cannabis No cannabis
Cannabis 
only

Cannabis 
& others

P 
value*

Cannabis 
negative

P 
value*#

1871(100%) 1490(100%) 16,661(100%)

Male, sex 1238(66.2) 991(66.5) 0.9 9300(55.8) < 0.001
Age, y 37.3 ± 15.4 39.5 ± 16.8 < 0.001 50.1 ± 21.7 < 0.001
Age 
group
< 25
25–64.9
≥ 65

435(23.3)
1295(69.3)
139(7.4)

263(17.7)
1077(72.4)
147(9.9)

< 0.001 2237(13.5)
9529(57.4)
4832(29.1)

< 0.001

Israeli 
born

1284 
(68.6%)

982(65.9) 0.1 9303 (55.8) < 0.001

Hepa-
titis C 
antibody

294(15.7) 359(24.1) < 0.001 3562(21.4) < 0.001

HIV 
antibody

2(0.1) 5(0.3) 0.3 33(0.2) 0.3

Hepatitis 
B antigen

140(7.5) 158(10.6) 0.002 1464(8.8) 0.007

Prescribed medications

  Opioid 34(1.8) 107(7.2) < 0.001 589(3.5) < 0.001
  Benzo-
diazepine

86(4.6) 181(12.1) < 0.001 1380(8.3) < 0.001

  SSRI 64(3.4) 80(5.4) 0.006 975(5.9) < 0.001
Urine Toxicology

  Any 
opioids

- 476(31.9) 1824(10.9) < 0.001

  MDMA 
(Ecstasy) 

- 209(14.0) 362(2.2) < 0.001

  Co-
caine

- 386(25.9) 963(5.8) < 0.001

  Ben-
zodiaz-
epines

- 741(49.7) 3649(21.9) < 0.001

  Am-
phet-
amines

- 146(9.8) 361(2.2) < 0.001

  Meth-
amphet-
amines

- 198(13.3) 413(2.5) < 0.001

  Phen-
cyclidine

- 23(1.5) 75(0.5) < 0.001

  Tricyclic - 109(7.3) 491(3.0) < 0.001
  Barbi-
turate

- 36(2.4) 191(1.1) < 0.001

Treatment & Outcome

  Hospi-
talized

955(51.0) 838(56.2) 0.003 11,333(68.0) < 0.001

  Died 
(within 7 
days)

16(0.9) 9(0.6) 0.4 315(1.9) < 0.001

*Categorical variables are compared using the Chi-square or Fisher’s exact test. 
Continuous variable (age) compared using t-test for two-group comparisons 
(cannabis only vs. cannabis & others) and ANOVA for the three groups. 
#Comparison between the three groups
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mortality within 7 days (0.3%, 1.2%, 4.5% respectively, lin-
ear association p < 0.001).

The cannabis proportion was highest (23.8%) in 
younger patients (< 25 y) compared with the 25–64 age 
group (19.9%) and ≥ 65 age group (5.6%, chi-square 
p < 0.001). However, a significant increasing trend was 
observed among the 25–64 y group only, from 16.6% in 
2016 to 22.4% in 2024 (linear association 9.0, p = 0.003), 
with no significant linear association trend for aged 
group < 25 (p = 0.5) or ≥ 65 (p = 0.3) (Fig. 1).

Positive of other substance screening trends
The percentage of individuals testing positive for benzo-
diazepines decreased from 27.2% in January-June 2016 to 
16.2% in January-June 2024 (linear association p < 0.001), 
while the percentage of individuals testing positive for 
cocaine increased from 3.3% to 4.8%, with a peak of 8.9% 
in July-December 2020 (linear association p = 0.052). 
Positive proportion for opioids decreased from 15.4% in 

January-June 2016 to 8.3% in January-June 2022 (linear 
association, p < 0.001), but significantly increased from 
8.3% in June-December 2022 to 14% in January-June 
2024 (linear association p < 0.001). The fentanyl test was 
added to the toxicology panel in January 2023. Stratified 
by age groups, the 25–64 and ≥ 65 age groups (Fig. 2b, c) 
showed benzodiazepine positive screening tests reduced 
(linear association p < 0.001 for each), cocaine positive 
screening tests increased in age groups < 25y and 25-64y 
(linear association p = 0.048 and p = 0.011 respectively), 
and opioids positive screening tests decreased in the 
25-64y age group (linear association p = 0.001) (Fig. 2a-c).

Characteristics of being positive for cannabis (Table 1)
Compared with the screened negative group (n = 16,661), 
those who screened positive for cannabis (n = 3361, 
16.8%) were younger (38.2 ± 15.8 vs. 50.1 ± 21.7, p < 0.001), 
more of them were male (p < 0.001), Israeli born 
(p < 0.001), fewer had hepatitis C antibody (p = 0.012) and 

Table 3  Characteristics of 5 subgroups: cannabis only, cannabis & other substances, one other substance, poly other substances, and 
negative to any substance

Cannabis No Cannabis
Cannabis only Cannabis & other 

substances
One other 
substance

Poly other
substances

Negative to any 
substance

P 
value*

1871(100%) 1490(100%) 4293(100%) 1738(100%) 10,630(100%)

Male, sex 1238(66.2) 991(66.5) 2288(53.3)* 1027(59.1) 5985(56.3) < 0.001
Age, y 37.3 ± 15.4* 39.5 ± 16.8 52.3 ± 21.2* 49.6 ± 19.0 49.2 ± 22.2 < 0.001
Age group
< 25
25–64.9
≥ 65

435(23.3)*
1295(69.3)
139(7.4)

263(17.7)
1077(72.4)
147(9.9)

403(9.4)*
2537(59.2)
1344(31.4)

135(7.8)
1194(69.2)
396(23.0)

1699(16.0)
5798(54.8)
3092(29.2)

< 0.001

Israeli born 1284 (68.6) 982(65.9) 2370(55.2)# 1008(58.0) 5925 (55.7) < 0.001
Hepatitis C Ab 294(15.7)* 359(24.1) 1009(23.5)* 536(30.8) 2017(19.0) < 0.001
HIV antibody 2(0.1) 5(0.3) 9(0.2) 9(0.5) 15(0.1) 0.036
Hepatitis B Ag 140(7.5) 158(10.6) 416(9.7)* 229(13.2) 819(7.7) < 0.001
Prescribed medications

  Opioid 34(1.8)* 107(7.2) 230(5.4)* 186(10.7) 173(1.6) < 0.001
  Benzodiazepines 86(4.6)* 181(12.1) 527(12.3)* 281(16.2) 572(5.4) < 0.001
  SSRI 64(3.4)* 80(5.4) 327(7.5)* 88(5.1) 563(5.3) < 0.001
Urine Toxicology

  Any opioids - 476(31.9) 824(19.2)* 1000(57.5) -

  MDMA - 209(14.0) 139(3.2)* 223(12.8) -

  Cocaine - 386(25.9) 344(8.0)* 619(35.6) -

  Benzodiazepines - 741(49.7) 2492(58.1)* 1157(66.6) -

  Amphetamines - 146(9.8) 111(2.6)* 250(14.4) -

  Meth-amphetamine - 198(13.3) 84(2.0)* 329(18.9) -

  Phencyclidine - 23(1.5) 28(0.7)* 47(2.7) -

  Tricyclic - 109(7.3) 208(4.9)* 283(16.3) -

  Barbiturate - 36(2.4) 63(1.5)* 128(7.4) -

Treatment & Outcome

  Hospitalized 955(51.0)* 838(56.2) 2954(68.8)* 1127(64.8) 7252(68.2) < 0.001
  Died (≤ 7 days) 16(0.9) 9(0.6) 86(2.0)* 38(2.2) 191(1.8) < 0.001
P values in the column compare all 5 groups using Chi-square (categorical) or ANOVA (continuous). Asterisks (*) indicate p < 0.01 for specific pairwise comparisons: 
Column ‘Cannabis only’ compares cannabis only vs. cannabis & others; Column ‘One other substance’ compares one vs. poly other substances (p values using Fishers 
exact test (categorical) or t-test (continuous). # indicates p < 0.05
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Fig. 2 (See legend on next page.)
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had SSRI prescriptions (p < 0.001). More of them tested 
positive for any opioids (p < 0.001), cocaine (p < 0.001), 
MDMA (ecstasy) (p < 0.001), amphetamines (p < 0.001), 
and methamphetamines (p < 0.001), and fewer of them 
were hospitalized (p < 0.001) and died within 7 days since 
ED admission (p < 0.001).

Among the 2935 young patients aged < 25y, com-
pared with the screened negative group (n = 2237), those 
screening positive for cannabis (n = 698, 23.8%) had 
higher proportion of male (58% vs. 45%, p < 0.001), lower 
proportion of Israeli born (74.8% vs. 79.7%, p = 0.007), 
more of them tested positive for any opioids (8.5% vs. 
4.5%, p < 0.001), cocaine (10.7% vs. 4.4%, p < 0.001), 
MDMA (ecstasy) (6.7% vs. 3.6%, p < 0.001), amphet-
amines (5.0% vs. 2.4%, p < 0.001) methamphetamines 
(7.6% vs. 2.9%, p < 0.001), benzodiazepine (18.8% vs. 
12.1%, p < 0.001) and had opioid prescription (1.6% vs. 
0.5%, p = 0.009). Hospitalization and death within 7 days 
were comparable (p = 0.2 and p = 0.7, respectively).

Similarly, among the 11,901 aged 25–64 y group, 
compared with the screened negative group (n = 9529), 
those screening positive for cannabis (n = 2372, 19.9%) 
were more likely to be male (70.1% vs. 61.4%, p < 0.001), 
Israeli born (67.6% vs. 59.3%, p < 0.001), and tested posi-
tive for opioids (14.5% vs. 12.0%, p = 0.001), cocaine 
(12.9% vs. 8.6%, p < 0.001), MDMA (ecstasy) (6.5% vs. 
2.6%, p < 0.001), amphetamines (4.5% vs. 2.3%, p < 0.001) 
methamphetamines (5.8% vs. 2.9%, p < 0.001), but not 
to benzodiazepine (22.0% vs. 22.8%, p = 0.4) or opioid 
prescription (3.4% vs. 3.2%, p = 0.6). Unlike the < 25 age 
group, a lower proportion of hepatitis C seropositive 
(21% vs. 24%, p = 0.002), hospitalized individuals (54.3% 
vs. 63.5%, p < 0.001), and death within 7 days (0.6% vs. 
1.2%, p = 0.018) were observed among patients screening 
positive for cannabis.

The ≥ 65 aged group included 5118 individuals. Com-
pared with the screened negative group (n = 4832), those 
screening positive for cannabis (n = 286, 5.6%) were com-
parable by male proportion (55.2% vs. 49.6%, p = 0.068), 
and more were Israeli-born (49% vs. 38.5%, p < 0.001). 
Except for cocaine (1.4% vs. 0.7%, p = 0.3), amphetamines 
(1.4% vs. 1.7%, p = 1), and methamphetamines (2.1% 
vs. 1.4%, p = 0.3), more of them tested positive for opi-
oids (25.2% vs. 11.7%, p < 0.001), MDMA (ecstasy) (3.1% 
vs. 0.6%, p < 0.001), benzodiazepine (30.1% vs. 24.7%, 
p = 0.049), and tricyclic antidepressants (5.6% vs. 3.1%, 
p = 0.037). More had benzodiazepine prescriptions (13.3% 
vs. 8.4%, p = 0.007), opioids (17.1% vs. 5.7%, p < 0.001), 

and SSRI (15.7% vs. 10.8%, p = 0.012). Hepatitis C sero-
positivity (22.7% vs. 21.5%, p = 0.6) and death within 7 
days (2.8% vs. 4.0%, p = 0.4) did not differ between groups, 
but fewer were hospitalized (79.7% vs. 89.2%, p < 0.001).

Cannabis only vs. cannabis and other substance users 
(Table 2)
We also compared individuals who tested positive only 
for cannabis (n = 1871, 55.7%) to those who tested posi-
tive for cannabis and other substances (n = 1490, 44.3%). 
Individuals who were only positive for cannabis were 
younger (p < 0.001), fewer of them had hepatitis C anti-
bodies (p < 0.001), and hepatitis B antigen (p = 0.002). 
Also, fewer of those who tested positive for cannabis and 
other substances had prescriptions for opioids (p < 0.001), 
benzodiazepines (p < 0.001), and SSRIs (p = 0.006), and 
were hospitalized (p = 0.003). The groups were compara-
ble in sex, Israeli-born, HIV, and death rate.

Of the non-cannabis group, 6031 individuals tested 
positive to other substances (4293 tested positive to 
one other substance and 1738 tested positive to other 
poly-substances), leaving 10,630 individuals negative 
to all toxicology-screened tests. The characteristics and 
comparison between the 5 subgroups are presented in 
Table 3. The distribution of mental diagnosis subgroups 
differed significantly among the 5 subgroups (p < 0.001) 
(Fig. 3). The psychosis proportion was highest in the can-
nabis only group (22.1%), while substance and alcohol 
use was highest in the two poly-substance groups: 32.8% 
with cannabis and 39.7% without cannabis.

Multivariate analyses
A forward conditional stepwise logistic regression model 
comparing individuals screening negative vs. screening 
positive for cannabis found later years (OR = 1.03, 95% CI 
1.01–1.05, p < 0.001), male sex (OR = 1.5, 95% CI 1.4–1.6, 
p < 0.001), younger age (compared with those aged ≥ 65: 
those aged < 25 OR = 4.1, 95% CI 3.5–4.8, p < 0.001; those 
aged 25–64 OR = 3.3, 95% CI 2.9–3.8, p < 0.001), Israeli 
born (OR = 1.3, 95% CI 1.2–1.4, p < 0.001), tested posi-
tive for opioid (OR = 1.4, 95% CI 1.2–1.5, p < 0.001), for 
MDMA (ecstasy) (OR = 1.8, 95% CI 1.5–2.2, p < 0.001), 
for cocaine (OR = 1.3, 95% CI 1.2–1.5, p < 0.001), for 
methamphetamine (OR = 1.4, 95% CI 1.1–1.7, p = 0.003), 
and not being hospitalized (OR = 1.4, 95% CI 1.3–1.5, 
p < 0.001) to characterize individuals screening positive 
for cannabis. The Hosmer-Lemeshow goodness-of-fit 
test indicated adequate model fit (p = 0.1). The model 

(See figure on previous page.)
Fig. 2  a Percentage of individuals screening positive for drugs by years (Age <25 y).Legend: The 0.1 and 0.2 represent the 1st and 2nd half years. Cocaine 
- linear association p=0.048. b Percentage of individuals screening positive for drugs by years (Age 25-64 y).Legend: The 0.1 and 0.2 represent the 1st and 
2nd half years. Benzodiazepine - linear association p<0.001; Cocaine - linear association p=0.011; Cannabis - linear association, p=0.003. c Percentage of 
individuals screening positive for drugs by years (Age ≥65 y).Legend: The 0.1 and 0.2 represent the 1st and 2nd half years. Benzodiazepine - linear associa-
tion p<0.001
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included half a year of screening, sex, age group (< 25, 
25–64, ≥ 65), Israeli born, hepatitis C seropositive, hav-
ing an SSRI prescription, toxicology screening result for 
opioids, MDMA (ecstasy), cocaine, amphetamines, and 
methamphetamines, hospitalization, and 7-day mortality.

A forward conditional stepwise logistic regression 
model comparing individuals screening positive for can-
nabis only vs. those screening positive for cannabis and 
other substances, found opioid prescription (OR = 3.2, 
95% CI 2.1–4.8, p < 0.001), benzodiazepine prescrip-
tion (OR = 2.4, 95% CI 1.8–3.1, p < 0.001), and hepatitis 
C antibody (OR = 1.6, 95% CI 1.3–1.9, p < 0.001) to char-
acterize individuals screening positive for cannabis and 
other substances. The Hosmer-Lemeshow goodness-of-
fit test indicated adequate model fit (p = 0.8). The model 
included half a year of screening, age, hepatitis C, hepa-
titis B, opioid prescription, benzodiazepine prescription, 
SSRI prescription, and hospitalization.

A forward conditional stepwise logistic regression 
model comparing among the individuals screening nega-
tive for cannabis, those screening positive for one sub-
stance vs. those screening positive for poly-substances, 
found male sex (OR = 0.9, 95% CI 0.8–1.8, p = 0.044), no 
being hospitalized (OR = 0.8, 95% CI 0.7–0.9, p = 0.001), 
opioid prescription (OR = 2.1, 95% CI 1.7–2.6, p < 0.001), 
benzodiazepine prescription (OR = 1.3, 95% CI 1.1–1.6, 
p = 0.001), not SSRI prescription (OR = 0.7, 95% CI 

0.5–0.9, p = 0.006), hepatitis C antibody (OR = 1.4, 95% CI 
1.2–1.5, p < 0.001), and aged 25–64 years group (OR = 1.3, 
95% CI 1.0–1.6.0.6, p = 0.017) to characterized individu-
als screening positive for poly-substances. The Hosmer-
Lemeshow goodness-of-fit test indicated adequate model 
fit (p = 0.4). The model included age groups, hepatitis 
C, hepatitis B, opioid prescription, benzodiazepine pre-
scription, SSRI prescription, hospitalization, sex, and 
Israeli-born.

Summary of main findings
Over eight and a half years, there was a significant trend 
toward increased positivity for cannabis over time, which 
was significant for the 25–64-year age group (from 16.6% 
to 22.4%, linear association p = 0.003). The cannabis pro-
portion in that age group became higher than that of 
other substances (benzodiazepines, cocaine, and opi-
oids) in the late years between June 2023 and June 2024. 
Among the < 25 age group, cannabis use was consistently 
highest throughout all 8.5 years (23.8%). Among the ≥ 65 
age group, cannabis proportion was much lower than 
that of benzodiazepine and opioids (5.6%), with no signif-
icant increase from 3.9% in January-June 2016 to 5.7% in 
January-June 2024. The proportion of toxicology testing 
also significantly increased over the years; however, each 
substance showed a different pattern. Unlike the increas-
ing cannabis trend, benzodiazepine showed a trend to 

Fig. 3  Mental health proportion distribution by substance groups.Legend: Groups: no substances, cannabis only, cannabis & other substances, one other 
substance, and poly other substances. Chi-square p<0.001
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decrease; therefore, we cannot attribute the increasing 
trend of cannabis screening positive tests to the increas-
ing trend of toxicology testing.

In multivariate analyses, individuals screened positive 
to cannabis were more likely to be male (OR = 1.5), Israeli-
born (OR = 1.3), to test positive for opioid (OR = 1.4), 
cocaine (OR = 1.3), MDMA (ecstasy) (OR = 1.8), and 
methamphetamine (OR = 1.4), and less likely to be hos-
pitalized (OR = 1.4). Those who screened positive for 
cannabis only, compared with those who also screened 
positive for other drugs, were less likely to be hepatitis C 
seropositive (OR = 1.6) and less likely to have an opioid 
(OR = 3.2) and a benzodiazepine (OR = 2.4) prescription.

Discussion
Notably, despite the more than sixfold increase in canna-
bis prescriptions during the study period (from approxi-
mately 16,000 in 2016 to over 140,000 in late 2023), the 
increase in cannabis-positive toxicology screens was 
only modest. The time course of medical licensing did 
not track closely with toxicology results; the exponential 
growth in licensing was not mirrored by an exponential 
increase in ED cannabis positivity. This suggests that 
licensed medical cannabis users are not presenting to 
the ED at elevated rates, or that the toxicology screening 
captures a population distinct from those with medical 
licenses.

Surprisingly, two outcomes that we studied, hospital-
ization and mortality, were both lower among patients 
who screened positive for cannabis; mortality within 
7 days was lower, although only in univariate analyses. 
Both the cannabis-only and cannabis polydrug-screened 
groups had lower mortality within 7 days than individu-
als who tested positive for other substances but negative 
for cannabis. As the latter group was older and may have 
suffered from more severe illness, we compared mortality 
by age groups and found a non-significant trend toward 
lower mortality among patients who screened positive 
for cannabis. Specifically, the 25–64 age group showed 
significantly lower mortality among cannabis users, while 
the < 25 and ≥ 65 groups did not significantly differ.

Looking at the literature, a study from Oregon showed 
that only 1.8% of visits to the ED were cannabis-related, 
despite concern that cannabis-related visits may pose a 
larger resource burden to the healthcare system (Hen-
drickson et al. 2021). A case-control cohort study from 
Ontario, Canada (2014–2017) found that cannabis users 
had significantly higher odds of an all-cause ED visit (OR 
1.22, 95% CI 1.13–1.31), but the odds of mortality were 
not affected (Vozoris et al. 2022). Concerning lower hos-
pitalization rates, one study that also found lower hospi-
talization rates in cannabis users reported a significant 
increase in individuals leaving the ED against medical 

advice, which could confound this result (Yeung et al. 
2020). We do not have this information.

In our analyses, the comparison between cannabis-only 
and cannabis-polydrug groups suggests that the canna-
bis-only group may reflect non-injected drug users with 
less severe medical presentations. Specifically, the canna-
bis-only group had significantly lower rates of hepatitis C 
antibody positivity (15.7% vs. 24.1%, p < 0.01), a marker 
associated with injection drug use. They also had lower 
rates of prescribed opioids (1.8% vs. 7.2%) and benzodi-
azepines (4.6% vs. 12.1%), and lower hospitalization rates 
(51.0% vs. 56.2%). Cannabis testing positive does not nec-
essarily reflect cannabis abuse or cannabis use disorder, 
and for those who self-reported licensed prescriptions 
and presented with normal behavior, a toxicology test 
may not have been requested.

It is important to mention that cannabis use outcomes 
cover several aspects not reflected in medical outcomes. 
Recently, a meta-analysis (Chan et al. 2024) reported 
associations with school absenteeism and dropout, 
reduced likelihood of obtaining high academic grades, 
and potentially increased unemployment. A review of 
mental health adverse events related to cannabis use, as 
diagnosed in the ED (Crocker et al. 2023) reported con-
cerns regarding the ability to disentangle cannabis use 
adverse events from adverse events associated with mul-
tiple recreational substances.

The strength of our study lies in observations based on 
big data from the ED of a large tertiary medical center 
in the largest municipal city in Israel over a long period 
(eight and a half years), including several toxicology sub-
stances that were checked, allowed us to measure can-
nabis trends while Israel was experiencing the highest 
increase in cannabis prescriptions in the world during 
that period.

Limitations
The major limitations are the absence of set criteria for 
ordering a toxicology screen, which may lead to sampling 
bias, and the fact that testing criteria may have changed 
over time and among clinicians in unknown ways. 
Another limitation is the absence of diagnostic infor-
mation regarding the ED visit, including whether it was 
even cannabis related. Importantly, a positive cannabis 
toxicology screen does not necessarily indicate that the 
ED visit was cannabis-related; Shelton et al. (2020) found 
that only approximately 26% of ED visits with cannabis-
positive ICD codes were actually attributable to cannabis. 
The study lacks data on cannabis dosage and type of can-
nabis. A comparison of characteristics of patients who 
were screened vs. those who were not screened was not 
available, which is an additional limitation.
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Conclusions
An elevation in cannabis-positive urine toxicology sam-
ples among the 25–64 age group may reflect the increase 
in cannabis use in the general population. However, dur-
ing that period, while the number of cannabis prescrip-
tions increased by more than sixfold, only a significant 
yet modest increase in cannabis positivity was observed. 
The outcomes of those who screened positive were better 
(fewer hospitalizations and deaths). However, additional 
outcomes, as well as later outcomes (i.e., cannabis use 
disorder, psychosis, pain, and mental health comorbid-
ity), would provide important insights regarding cannabis 
use.
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