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Abstract
Background: Cannabis is the most used federally controlled substance in the United States. Given the
increasingly widespread use of cannabis, further examination of its health implications is needed. We
evaluated the association of cannabis use and longitudinal kidney outcomes among a cohort of adults living
in Baltimore, MD.
Methods: We used data from healthy aging in neighborhoods of diversity across the life span study. Baseline
cannabis use (obtained between 2004 and 2009) was categorized as never tried, tried, never used regularly
(irregular use), regular use >6 months prior (former regular use), and regular use within the past 6 months
(current regular use). The primary outcome was incident chronic kidney disease (CKD), defined as an
estimated glomerular filtration rate (eGFR) <60 mL/min/1.73 m2 at follow-up (2013–2017). Risk of rapid kidney
function decline (decline in eGFR of >3 mL/min per 1.73 m2 per year) and incident albuminuria (albumin-to-
creatinine ratio [ACR] ‡ 30 mg/g) were also assessed. Multivariable logistic regression was used to evaluate
the association of cannabis use with kidney outcomes.
Results: Among 1,521 participants, the mean age was 48 years, 58% were female, and 58% were of Black race.
Participants with current regular cannabis use were more likely to be younger, male, Black, and to concurrently
use cigarettes, opiates, and/or cocaine. Compared with those with no history of cannabis use, participants with
current regular cannabis use were not at higher risk of incident CKD (OR: 0.79 [95% CI: 0.37–1.68]), rapid kidney
function decline (OR: 0.80 [95% CI: 0.43–1.49), or incident albuminuria (OR: 0.84 [95% CI: 0.38–1.87]) after
adjustment for sociodemographics, health factors, and concurrent use of cigarette, opiate, or cocaine.
Conclusion: In this Baltimore-based cohort of adults without CKD, there was no independent association
between cannabis use and adverse kidney outcomes over time.
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Introduction
Cannabis (i.e., marijuana) is the most used federally
controlled substance in the United States. In 2023, an
estimated 62 million individuals reported using canna-
bis at least once in the past year.1 The medical use of
cannabis is allowed in 47 states, the District of Colum-
bia, and three U.S. territories.2 Notably, cannabis use is
increasing among middle-aged and older adults, popu-
lations that are often impacted by chronic health con-
ditions such as chronic kidney disease (CKD).3,4 Given

the rising societal acceptance and widespread use of can-
nabis, further investigation into its long-term implica-
tions for kidney health is warranted.
Cannabis contains phytocannabinoids including

D9-tetrahydrocannabinol (THC) and cannabidiol
(CBD), which exert their effects primarily through
G-protein coupled cannabinoid receptors type 1
(CB1) and type 2 (CB2).5,6 In the kidneys, CB1 recep-
tors are predominantly expressed, and their activation
has been implicated in the development of diabetic
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nephropathy, nondiabetic proteinuria, and fibrosis.7–13

It has been noted that patients with IgA nephropathy
and those with acute interstitial nephritis exhibit increased
CB1 receptor expression in kidney biopsy samples.10

The role of CB2 receptor expression in the kidney is
less clear, as evidence suggests both harmful14 and pro-
tective15–17 kidney-related effects of CB2 expression.
Prior studies have demonstrated associations between

substance use (including cigarettes, cocaine, opiates, and
other psychotropic agents) and kidney injury.18–21

However, evidence on the long-term impact of canna-
bis use on kidney outcomes is limited.6 In this study,
we evaluated the association of cannabis use and longi-
tudinal kidney outcomes among a population of adults
living in Baltimore, Maryland. We hypothesized that
cannabis exposure would be associated with adverse
kidney outcomes.

Material and Methods
Study design and participants
We used data from the Healthy Aging in Neighbor-
hoods of Diversity across the Life Span (HANDLS)
study, a population-based cohort study aimed at eval-
uating health disparities by race and socioeconomic
status. The HANDLS study design has been previ-
ously described in detail.22 Briefly, 3,720 Black and
White city-dwelling adults aged 30–64 years were
recruited from 13 neighborhoods in Baltimore, Mary-
land. Of these, 1,536 participants (41%) had house-
hold incomes below 125% of the poverty level, while
2,186 (59%) had incomes above the poverty level. Par-
ticipants were enrolled between August 2004 and
March 2009 (baseline for the present study) with an
anticipated longitudinal follow-up of 20 years and five
triennial study visits.
We evaluated the association of cannabis use at

study baseline and kidney outcomes at HANDLS
study visit 4 (between September 2013 and September
2017). Participants were excluded from our analysis if
they were missing data on creatinine, cannabis use, or
if they did not attend study visit 4 (Fig. 1). Partici-
pants with an estimated glomerular filtration rate
(eGFR) <60 mL/min per 1.73 m2 at baseline (study
visit 1) were excluded from the analysis evaluating the
risk of incident CKD at follow-up. Participants with
urine albumin-to-creatinine ratio (UACR) ‡30 mg/g
at baseline were excluded from the incident albumi-
nuria analyses. Participants with an eGFR <15 mL/
min per 1.73 m2 were excluded from the rapid kidney

function decline analysis. Given the concern for com-
peting risks due to death, we compared the propor-
tion of deaths that occurred at follow-up between
cannabis exposure groups. This study was performed
in accordance with the Declaration of Helsinki. Study
participants provided written documentation of
informed consent, and the National Institute of Envi-
ronmental Health Sciences, National Institutes of
Health, approved the HANDLS study protocol.

Primary exposure
The exposure of interest, cannabis use, was obtained
by self-report at the baseline study visit. Cannabis use
was categorized as (1) never tried, (2) tried, never
used regularly, herein referred to as “irregular use” (3)
regular use more than 6 months prior, herein referred
to as “former regular use,” (4) regular use within the
past 6 months, herein referred to as “current regular
use.” The cannabis type, mode of consumption, or
dosing was not available.

Outcomes
At each study visit, fasting blood and spot urine sam-
ples were obtained as part of the medical assessment.
Serum creatinine of included participants was meas-
ured at Quest Diagnostics Inc. by isotope dilution
mass spectrometry (Olympus America Inc., Melville,
NY) and standardized to the reference laboratory at
the Cleveland Clinic. UACR was evaluated at Quest
Diagnostics Inc. using an immunoturbidimetric assay
(Kamiya Biomedical Co., Seattle, WA). Glomerular
filtration rate was estimated using the 2021 CKD-EPI
Creatinine equation.23 Incident CKD was defined as a
new eGFR <60 mL/min per 1.73 m2 at visit 4. Rapid
kidney function decline was defined as a reduction in
eGFR ‡3 mL/min/1.73 m2 per year between baseline
(visit 1) and visit 4.24–26 Incident albuminuria was
defined as a new UACR ‡30 mg/g at visit 4.

Covariates
Several sociodemographic variables (age, sex at birth,
self-identified Black or White race, household income
above or below 125% of the federal poverty level,27

and level of educational attainment measured in years)
were ascertained at baseline. Clinical and behavioral
measures such as systolic blood pressure (SBP), body
mass index (BMI), hypertension (HTN), diabetes mel-
litus (DM), current smoking, cocaine, and opioid use
were also assessed at baseline. Each participant under-
went sitting and standing blood pressure measurements
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on each arm using the brachial artery auscultation
method with an appropriately sized inflatable cuff.
HTN at baseline was defined based on self-report of
HTN, prescription of antihypertensive medications, or
having an average seated SBP ‡140 mm Hg, or an aver-
age seated diastolic blood pressure ‡90 mmHg (follow-
ing the diagnostic guidelines in existence at the time of
study enrollment). DM status was defined based on
self-report of DM, a fasting glucose level ‡126 mg/dL,
or prescription for glucose-lowering medication. Self-
report (yes/no) of current cigarette smoking, opioid, or
cocaine use was assessed.

Statistical analysis
Baseline participant characteristics, stratified by canna-
bis use status, were compared using analysis of variance

or chi-square tests for continuous or categorical varia-
bles, respectively. Multivariable logistic regression was
used to evaluate the odds of incident CKD, rapid eGFR
decline, and albuminuria at follow-up, respectively, by
cannabis use status. Participants who reported never
trying cannabis served as the reference group. Multi-
variable models were built a-priori based on prior litera-
ture and adjusted for continuous variables (age, baseline
eGFR, and educational attainment in years) and dicho-
tomized variables (sex, poverty status, DM, HTN, con-
current cigarette smoking, opioid, or cocaine use). All
kidney outcomes were analyzed as dichotomous meas-
ures. A p value <0.05 was considered statistically sig-
nificant. We performed sensitivity analyses to evaluate
the association of cannabis use and kidney outcomes
among HANDLS participants who returned for visit 5,

FIG. 1. HANDLS cohort and study population. *Exclusions outlined for ACR ‡30 mg/g at baseline and miss-
ing ACR at visits 1 or 4 were not mutually exclusive. eGFR, estimated glomerular filtration rate; HANDLS,
Healthy Aging in Neighborhoods of Diversity across the Life Span; UACR, urine albumin-to-creatinine ratio.
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a more recent follow-up visit of participants (Septem-
ber 2017 to March 2020), but one in which recruit-
ment ended early due to the COVID-19 pandemic. All
analyses were conducted using Stata Version 16.0 (Sta-
taCorp, College Station, TX).

Results
Among 1,521 study participants, the mean age was
48 years; 893 (58%) were female, and 889 (58%) were
of Black race (Table 1). Thirty-eight percent (n = 574)
had an annual income less than 125% of the federal
poverty level, 663 (44%) had HTN, and 690 (46%)
were concurrently using cigarettes. Concurrent
cocaine and opiate use were low, reported by 99
(6.5%) and 51 (3.5%) participants, respectively. For
cannabis use, 560 (37%) reported never trying; 270
(18%) reported irregular use; 484 (32%) reported for-
mer regular use; 207 (14%) reported current regular
use (Table 1). Participants with current regular use
were more likely to be younger, male, of Black race,
have an annual income <125% federal poverty level,
and concurrently use cigarettes, opiates, or cocaine;
but they were less likely to have HTN or DM.
The average follow-up time between baseline and

visit 4 was 8.6 years, ranging from 4.8 to 12.5 years. A
total of 52 (3%) deaths occurred in this sample, but
there was no statistically significant difference in
deaths between cannabis exposure groups (Pearson
v2, p = 0.821) (Supplementary Table S1). Among 1521

participants with an eGFR of ‡60 mL/min per 1.73
m2 at visit 1, 121 (8%) developed incident CKD at
follow-up. After multivariable adjustment, partici-
pants with irregular use (odds ratio [OR]: 0.68 [95%
confidence interval (CI), 0.37 to 1.25]), and those with
former regular use (OR: 0.75 [95% CI, 0.43 to 1.31]),
had a similar risk of developing incident CKD com-
pared with those who had never tried cannabis. Par-
ticipants with current regular use also had a similar
risk of developing incident CKD at follow-up, com-
pared to those who never tried cannabis (OR: 0.79
[95% CI, 0.37 to 1.68]) (Table 2).
Among 1586 participants, 173 (11%) developed

rapid kidney function decline. The median (interquar-
tile range) changes in eGFR between study visits 1 and
4 was -5.6 (-14.3 to 1.3) mL/min per 1.73 m2. Com-
pared with participants who never tried cannabis, the
risk of developing rapid eGFR decline was similar for
participants with irregular use (OR: 0.92 [95% CI, 0.56
to 1.50]), those with former regular use (OR: 0.82
[95% CI, 0.53 to 1.28]), and those with current regular
use (OR: 0.80 [95% CI, 0.43 to 1.49). (Table 3). Lastly,
among 1,035 participants with available UACR data at
visits 1 and 4, 109 (10%) developed incident albuminu-
ria. Compared with those who never tried cannabis,
participants with former regular use (OR: 0.89 [95%
CI, 0.50 to 1.59] or current regular use (OR: 0.84 [95%
CI, 0.38 to 1.87]) had a similar risk of developing inci-
dent albuminuria at follow-up (Table 4).

Table 1. Baseline Characteristics according to Cannabis Use Status

Variable
N for

analysis
Overall
n = 1521

Never tried
n = 560

Irregular usea

n = 270

Former
regular useb

n = 484

Current
regular usec

n = 207 p-Valued

Age (years)—mean (SD) 1521 48 (8.9) 49 (9.6) 48 (8.7) 47 (8.0) 45 (8.4) <0.001
Female—n (%) 1521 893 (58) 404 (72) 171 (63) 221 (46) 97 (47) <0.001
Black race—n (%) 1521 889 (58) 301 (54) 154 (57) 288 (60) 146 (70) <0.001
Education (years)—mean (SD) 1521 12 (2.5) 12 (2.5) 12 (2.6) 12 (2.5) 11.8 (2.1) 0.036
Annual income <125% FPL—n (%) 1521 574 (38) 215 (38) 99 (37) 170 (35) 90 (43) 0.208
Hypertension—n (%) 1504 663 (44) 290 (52) 118 (44) 184 (39) 71 (35) <0.001
Diabetes—n (%) 1500 230 (15) 105 (19) 44 (16) 61 (13) 20 (10) 0.008
Body mass index (kg/m2)—mean (SD) 1520 30 (7.6) 32 (7.7) 30 (8.0) 29 (7.0) 27 (7.4) <0.001
Total cholesterol—mean (SD) 1521 187 (43) 190 (45) 188 (39) 184 (40) 184 (44) 0.079
Creatinine (mg/dL)—mean(SD) 1521 0.88 (0.2) 0.85 (0.2) 0.88 (0.2) 0.89 (0.2) 0.91 (0.2) <0.001
eGFR (mL/min/1.73 m2)—mean (SD) 1521 93 (15) 92 (15) 92 (16) 94 (14) 94 (16) 0.023
UACR (mg/g)—mean(SD) 1104 19 (90) 24 (121) 14 (32) 16 (50) 19 (114) 0.506
Current cocaine use—n (%) 1518 99 (6.5) 6 (1.1) 10 (3.7) 34 (7.1) 49 (24) <0.001
Current opiate use—n (%) 1465 51 (3.5) 3 (0.5) 4 (1.6) 20 (4.3) 24 (12) <0.001
Current cigarette use—n (%) 1508 690 (46) 151 (27) 135 (50) 258 (53) 146 (71) <0.001

anever used regularly.
bregular use more than 6 months prior.
cregular use within the past 6 months.
dusing Pearson chi square (for categorial variables) or analysis of variance (continuous variables).
BP, blood pressure; eGFR, estimated glomerular filtration rate; FPL, federal poverty level; SD, standard deviation; UACR, Urine-albumin-creatinine

ratio.
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In sensitivity analyses of 820 participants returning
for visit 5 follow-up (mean [range] follow-up time of
11.9 [8.9–15.2] years), former regular use was associ-
ated with a reduced risk of incident CKD after multi-
variable adjustment (OR: 0.45; 95% CI: 0.22–0.94).
However, no significant association was observed for
participants with current regular use (OR: 0.40; 95%
CI: 0.14–1.11). Among participants who returned for
visit 5, only 80 (9.7%) developed incident CKD. After
multivariable adjustment, participants with former
and current regular use had a similar risk of develop-
ing rapid kidney function decline or incident albumi-
nuria by visit 5 compared with those who had never
tried cannabis (Supplementary Tables S2, S3, and S4).

Discussion
In this prospective cohort study of middle-aged adults
living in Baltimore, Maryland, who were free of CKD
at baseline, 14% reported regular cannabis use within
the past 6 months, similar to the 15% of U.S. adults in
2022 who reported use within the past 30 days. Con-
sistent with previous studies, we found that individu-
als who used cannabis were less likely to have HTN or

DM, and they also had lower BMIs.28,29 Regular can-
nabis use was associated with a similar risk of incident
CKD compared with participants who never tried
cannabis, over a mean follow-up time of 8.6 years. In
addition, neither former nor current regular cannabis
use was associated with rapid kidney function decline
or incident albuminuria at follow-up.
Our findings are consistent with several studies eval-

uating the association of cannabis exposure and CKD.
In a smaller prospective cohort study of 647 middle-
aged male veterans with HTN, followed from 1977 to
1999, cannabis use was not associated with an
increased risk of mild kidney function decline (defined
as an increase in serum creatinine level of 0.6 mg/dL
or greater).30 Similarly, a cross-sectional study among
13,995 U.S. adults aged 18 to 59 years examining U.S.
adults from the National Health and Nutrition Exami-
nation Survey from 2007 to 2014, showed that partici-
pants with past and current cannabis use had a trend
towards higher serum creatinine and lower mean
eGFR. However, in multivariable-adjusted analyses,
cannabis use did not have a significant association
with either outcome.31 In a retrospective analysis of

Table 2. Odds Ratio for Incident Chronic Kidney Disease at
Follow-Up (i.e., New eGFR < 60 mL/Min/1.73 m2)

Analysis Odds ratio (95% CI)

Incident CKD (N = 1,521; 121 events)
Model 1

Never tried Ref
Irregular use 0.69 (0.39 to 1.23)
Former regular use 0.76 (0.46 to 1.24)
Current regular use 0.91 (0.47 to 1.74)

Model 2
Never tried Ref
Irregular use 0.69 (0.38 to 1.23)
Former regular use 0.80 (0.47 to 1.34)
Current regular use 0.91 (0.46 to 1.79)

Model 3
Never tried Ref
Irregular use 0.64 (0.35 to 1.16)
Former regular use 0.67 (0.39 to 1.15)
Current regular use 0.74 (0.36 to 1.53)

Model 4
Never tried Ref
Irregular use 0.68 (0.37 to 1.25)
Former regular use 0.75 (0.43 to 1.31)
Current regular use 0.79 (0.37 to 1.68)

Model 1 was adjusted for age and baseline eGFR.
Model 2 was adjusted for age and baseline eGFR + demographics

(race, education, sex at birth, and poverty status).
Model 3 was adjusted for age and baseline eGFR + demographics +

concurrent cigarette, opiate, and cocaine use.
Model 4 was adjusted for age and baseline eGFR + demographics +

concurrent cigarette, opiate, cocaine use + health variables (hyperten-
sion status, diabetes status, body mass index).

CI, confidence interval; eGFR, estimated glomerular filtration rate.

Table 3. Odds Ratio for Rapid eGFR Decline
(i.e., >3 mL/Min/1.73 m2 per Year)

Analysis Odds ratio (95% CI)

Rapid eGFR decline (N = 1,586; 173 events)
Model 1
Never tried Ref
Irregular use 0.91 (0.57 to 1.44)
Former regular use 0.82 (0.55 to 1.21)
Current regular use 0.91 (0.53 to 1.52)

Model 2
Never tried Ref
Irregular use 0.90 (0.56 to 1.43)
Former regular use 0.78 (0.52 to 1.19)
Current regular use 0.94 (0.55 to 1.60)

Model 3
Never tried Ref
Irregular use 0.89 (0.55 to 1.44)
Former regular use 0.78 (0.50 to 1.20)
Current regular use 0.87 (0.48 to 1.57)

Model 4
Never tried Ref
Irregular use 0.92 (0.56 to 1.50)
Former regular use 0.82 (0.53 to 1.28)
Current regular use 0.80 (0.43 to 1.49)

Model 1 was adjusted for age and baseline eGFR.
Model 2 was adjusted for age and baseline eGFR + demographics

(race, education, sex at birth, and poverty status).
Model 3 was adjusted for age and baseline eGFR + demographics +

concurrent cigarette, opiate, and cocaine use.
Model 4 was adjusted for age and baseline eGFR + demographics +

concurrent cigarette, opiate, cocaine use + health variables (hyperten-
sion status, diabetes status, body mass index).

CI, confidence interval; eGFR, estimated glomerular filtration rate.
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1,559 patients enrolled in the Assessment, Serial Evalu-
ation, and Subsequent Sequelae in Acute Kidney
Injury (ASSESS-AKI) study—a parallel matched
cohort study that enrolled individually matched hospi-
talized adults with and without acute kidney injury
between 2009 and 2015, cannabis use was not associ-
ated with incident CKD.29 Moreover, a cross-sectional
analysis of 3,765 young adults with preserved eGFR
enrolled in the Coronary Artery Risk Development in
Young Adults (CARDIA) Study showed that cannabis
use was associated with lower eGFR measured by cys-
tatin C (eGFRcys) in cross-sectional analyses.32 How-
ever, investigators did not detect an association
between cannabis use and subsequent change in
eGFRcys in longitudinal analyses; this discrepancy is
likely due to the greater susceptibility of cross-
sectional analyses to confounding. Lastly, in the largest
observational study evaluating cannabis use and kid-
ney function (n = 223,354) that included individuals
enrolled in the All of Us Research Program, lifetime
cannabis use was not associated with prevalent CKD
after multivariable adjustment. However, daily and
weekly cannabis consumption in the preceding

3 months was significantly associated with prevalent
CKD (n = 58,660). Incident CKD was not evaluated.28

In the present study, cannabis use was not associ-
ated with rapid kidney function decline (reduction in
eGFR ‡3 mL/min/1.73 m2 per year), while previous
studies have found mixed results. In an analysis using
CARDIA data (study start: 1995–1996, follow-up of
10 years), cannabis use was not associated with a rapid
decline (‡3%/year) in eGFR measured by eGFRcys.

32

Similarly, in the Chronic Renal Insufficiency Cohort
Study, which included 3,939 participants with CKD
enrolled between 2003 and 2008, cumulative cannabis
use was not linked to CKD progression.33 Conversely,
in the retrospective analysis of ASSESS-AKI partici-
pants, cannabis consumption was associated with faster
annual decline in eGFR among participants with CKD
(but not among those free of CKD at baseline). How-
ever, cannabis consumption was not associated with
progressive CKD (defined as ‡50% reduction in eGFR
compared with the 3-month post-hospitalization eGFR,
reaching CKD stage 5, or receiving kidney replacement
therapy) regardless of baseline kidney function.29

Our study had limitations. Cannabis use was assessed
only at baseline, and we did not capture the route of
consumption nor quantify frequency of regular use
(e.g., daily, weekly, or monthly). This is particularly
important given that participants’ cannabis use may
have increased during the follow-up period, coinciding
with a national rise in cannabis use.34 We lacked com-
plete data on some covariates of interest. The low
event rate for incident CKD, rapid kidney function
decline, and albuminuria in our sample likely influ-
enced our statistical power to detect differences across
cannabis use groups. Given the inherent limitations of
observational data, we are unable to establish causality,
and our results may be subject to residual confounding
that could influence the observed associations. Fur-
thermore, our results may not be generalizable to older
adults who are more often affected by CKD, and a
group with increasing rates of cannabis use.35,36 Future
studies should include important subpopulations, such
as older adults, and further investigate the impact of
cannabis use on pre-existing CKD and proteinuria.
Prospective studies should aim to collect information
on cannabis route of consumption and dosage, exclude
individuals with concomitant use of other substances
to minimize confounding, and follow individuals over
longer periods to capture outcomes such as kidney
failure. In addition, research should account for rising

Table 4. Odds Ratio for Incident Albuminuria at Follow-Up
(i.e., New UACR ‡30 mg/g)

Analysis Odds ratio (95% CI)

Incident albuminuria (N = 1035; 109 events)
Model 1
Never tried Ref
Irregular use 0.85 (0.48 to 1.51)
Former regular use 0.97 (0.60 to 1.58)
Current regular use 1.04 (0.54 to 2.00)

Model 2
Never tried Ref
Irregular use 0.81 (0.45 to 1.46)
Former regular use 0.86 (0.51 to 1.44)
Current regular use 0.88 (0.44 to 1.74)

Model 3
Never tried Ref
Irregular use 0.71 (0.39 to 1.30)
Former regular use 0.69 (0.40 to 1.20)
Current regular use 0.66 (0.31 to 1.42)

Model 4
Never Tried Ref
Irregular use 0.76 (0.40 to 1.45)
Former regular use 0.89 (0.50 to 1.59)
Current regular use 0.84 (0.38 to 1.87)

Model 1 was adjusted for age and baseline eGFR.
Model 2 was adjusted for age and baseline eGFR + demographics

(race, education, sex at birth, and poverty status).
Model 3 was adjusted for age and baseline eGFR + demographics +

concurrent cigarette, opiate, and cocaine use.
Model 4 was adjusted for age and baseline eGFR + demographics +

concurrent cigarette, opiate, cocaine use + health variables (hyperten-
sion status, diabetes status, body mass index).

CI, confidence interval; eGFR, estimated glomerular filtration rate.
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cannabis use and evolving legislation that may influ-
ence consumption patterns. For example, in Maryland,
House Bill 881 (passed in 2014) established a regula-
tory framework for medical cannabis, but the program
did not become operational until 2017,37 coinciding
with the start of HANDLS visit 5 (2017–2020), while
visit 4 occurred between 2013 and 2017. Finally, while
regulatory barriers pose challenges, clinical trial data in
this population would be invaluable for addressing
questions that are difficult to resolve using real-world
observational data.
Despite these limitations, our study has several

strengths. It includes a large, contemporary cohort of
participants residing in Baltimore, MD, a state that
ranked fifth in the nation for cannabis possession arrests
in 2010.37 Furthermore, we were able to evaluate the
association between cannabis use and longitudinal kid-
ney outcomes over a mean follow-up period of 8.6 years.
In conclusion, among a cohort of adults without

CKD, we found that cannabis use was not associated
with incident reduced kidney function, incident albu-
minuria, or rapid kidney function decline. Future
studies should examine the potential kidney health
impacts of various routes of cannabis consumption
and dosage, particularly given that the variety of can-
nabis products has expanded in recent years.
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