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Abstract
Background: It is unclear whether kidney donation leads to lifestyle changes in terms of cannabis and cigarette use.
Objective: To describe cigarette and cannabis use before and after kidney donation and to determine their associations 
with lifestyle and clinical factors.
Design: Retrospective cohort study.
Setting: The Living Kidney Donor program in the Champlain Local Health Integration Network at The Ottawa Hospital in 
Ottawa, Canada.
Patients: The study included 178 living kidney donors who donated between January 2009 and December 2018.
Measurements: Donors were screened for cannabis and cigarette use by telephone interview. Their clinical characteristics 
and changes in kidney function before and after donation were recorded.
Methods: Cannabis and cigarette use before and after kidney donation were compared using chi-square test. Risk factors 
associated with their use was examined by univariate and multivariate logistic regression. Wilcoxon rank sum test was 
used to examine the association of cannabis and Chronic Kidney Disease Epidemiology Collaboration equation (CKD-EPI) 
estimated glomerular filtration rate (eGFR) at donation and at last follow-up. T-test was used to examine the association of 
cigarette smoking and CKD-EPI eGFR at donation and at last follow-up.
Results: Among 305 donors, 262 met inclusion criteria and 178 participated (mean of 4.7 ± 2.9 years from kidney donation). 
Cannabis and cigarette use were reported by 5% (9 of 178) and 13% (23 of 178) at donation. After donation, 8% (14 of 178) 
and 5% (9 of 178) started cannabis and cigarettes, respectively; 74% (17 of 23) of smokers remained smokers after donation 
and 88% (53 of 60) who quit smoking before donation did not restart after donation. In multivariate analysis, non-married/
common-in-law status was associated with cannabis use (odds ratio, 2.73; 95% confidence interval, 1.05-7.11; P = .04). There 
was no difference in eGFR pre- or post-donation among cannabis or cigarette users.
Limitations: The single-center study design limits generalizability. Social desirability bias may have affected survey responses 
and cigarette smoking was not quantified.
Conclusions: Cannabis and cigarette use was uncommon in the studied population and was not associated with remaining 
kidney function. Cannabis use increased post-donation. Most smokers remained smokers after donation and most donors 
who quit smoking before donation did not restart after donation. This warrants education and support for potential donors 
who smoke, to quit smoking prior to donation to reduce risks of cardiovascular and end-stage kidney disease.
Trial Registration: Not applicable as this is not a clinical trial.

Abrégé 
Contexte: On ignore si la perspective de faire don d’un rein conduit les donneurs potentiels à changer leurs habitudes de 
vie en matière de tabagisme et de consommation de cannabis.
Objectifs: Examiner la prévalence du tabagisme et de la consommation de cannabis avant et après le don d’un rein, puis 
déterminer leur association avec le mode de vie et les facteurs cliniques.
Type d’étude: Étude de cohorte rétrospective.
Cadre: Le program de don de rein vivant du Réseau local d’intégration des services de santé de Champlain de l’hôpital 
d’Ottawa (Canada).
Sujets: L’étude a inclus 178 individus ayant fait don d’un rein entre janvier 2009 et décembre 2018.
Mesures: Les donneurs ont été questionnés par téléphone sur leur consommation de cigarettes et de cannabis. Les 
caractéristiques cliniques et les changements dans la fonction rénale ont été enregistrés pré- et post-don.
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Méthodologie: Le test du Chi2 a été employé pour comparer la consommation de cigarettes et de cannabis pré- et post-don, 
tandis que les facteurs de risque associés à leur utilization ont été examinés par régression logistique univariée et multivariée. 
L’association entre la consommation de cannabis/le tabagisme et le CKD-EPI eGFR (débit de filtration glomérulaire estimé 
[DFGe] par l’équation de la Chronic Kidney Disease Epidemiology [CKD-EPI] Collaboration) a été examinée au moment du don 
et lors du dernier suivi par le test Wilcoxon (cannabis) ou le test t (tabagisme), selon le cas.
Résultats: Des 305 donneurs admissibles, 262 répondaient aux critères d’inclusion et 178 ont participé à l’étude (moyenne: 
4,7 ± 2,9 ans depuis le don). Au moment du don, 5 % (9/178) des donneurs consommaient du cannabis et 13 % (23/178) 
fumaient la cigarette. Après le don, 8 % (14/178) des donneurs ont commencé à consommer du cannabis et 5 % (9/178) 
à fumer la cigarette. La majorité des donneurs qui fumaient avant le don ont continué après le don (74 % [17/23]). La 
grande majorité des donneurs qui avaient cessé de fumer avant le don n’ont pas repris après (88 % [53/60]). Dans l’analyze 
multivariée, le fait de ne pas être marié ou conjoint de fait a été associé à la consommation de cannabis (rapport de cotes: 
2,73; IC à 95 %: 1,05-7,11; p=0,04). Aucune différence n’a été observée dans les taux de filtration glomérulaire estimé pré- et 
post-don chez les fumeurs et les consommateurs de cannabis.
Limites: L’étude est monocentrique, ce qui limite la généralisabilité des résultats. Un biais de désirabilité sociale pourrait 
avoir influé sur les réponses à l’enquête. Le tabagisme n’a pas été quantifié.
Conclusion: Le tabagisme et la consommation de cannabis étaient peu courants dans la population étudiée; ces habitudes 
de vie n’ont pas été associées à la fonction rénale résiduelle. La consommation de cannabis a augmenté après le don. La 
plupart des fumeurs le sont demeurés après le don et la majorité des donneurs qui avaient cessé de fumer avant le don n’ont 
pas repris après. Ces résultats justifient de sensibiliser les donneurs potentiels à l’importance de cesser de fumer avant le 
don, et de les appuyer dans cette démarche, afin de réduire les risques de maladies cardiovasculaires et d’insuffisance rénale 
terminale.
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What was known before

Data around cannabis use and cigarette smoking patterns 
before and after kidney donation are limited. Smoking at the 
time of kidney donation may be associated with an increased 
risk of end-stage kidney disease among living kidney donors.

What this adds

Cannabis use was more prevalent after kidney donation and 
was associated with non-married/common-in-law status. 
Most smokers remained smokers after donation and most 
donors who quit smoking before donation did not restart 
after donation. This warrants education and support for 
potential donors who smoke, to quit smoking prior to dona-
tion to reduce risks of cardiovascular and end-stage kidney 
disease.

Introduction

Candidates for living kidney donation undergo medical and 
psychosocial evaluation for fitness for surgery and long-term 
safety. Controversy exists around the acceptance of living 
kidney donor candidates who smoke cigarettes and is center-
dependent. Smoking may be associated with an increased 
risk of end-stage kidney disease (ESKD) among living kid-
ney donors, although overall risk is low.1,2 An analysis of 
linked US transplant registry and death records found that 
kidney donors who smoked had approximately 5 times the 
adjusted mortality over 12 years compared with non-smok-
ing kidney donors.3 A single-center study of 612 donors 
showed that estimated glomerular filtration rate (eGFR) 6 
months after donation was significantly reduced among 
those who had smoked or formerly smoked at the time of 
donation compared with non-smokers.4 A recent decision 
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analysis study suggested that smoking at the time of donation 
reduces life expectancy and increases the lifetime risk of 
ESKD compared with non-smoking donors.5 There is limited 
data on smoking status after donation. One retrospective 
study of 98 living kidney donors included 46 smokers at the 
time of donation and 60% continued smoking at 1 year after 
donation.6

In addition, recent evidence suggests that 15% of 
Canadians use cannabis daily or almost daily.7 Further 
increases have been noted since legalization in Canada in 
2018.7 Cannabis use has been associated with psychosocial, 
cognitive, and respiratory complications.8 The relationship 
between cannabis use and kidney function has not been well 
characterized. Several case reports suggest a higher risk of 
acute kidney injury with synthetic cannabinoid use.9 The 
impact of cannabis use on kidney function in donors is 
unclear with 1 available study, which suggested no differ-
ence in eGFR between 31 cannabis-using and 263 non-can-
nabis-using donors 12 months after donation.10

To help advance our understanding of living kidney donor 
health behaviors and outcomes, we aimed to describe can-
nabis use and cigarette smoking in living kidney donors 
before and after kidney donation, and their associations with 
lifestyle and clinical factors. We hypothesized that kidney 
function after donation would be worse among those with a 
smoking history at the time of donation. Recreational can-
nabis use was considered unlikely to be associated with dif-
ferences in kidney function after donation.

Materials and Methods

This is a retrospective cohort study of all consecutive 
donors in The Ottawa Hospital Living Kidney Donor pro-
gram between January 1, 2009, and December 31, 2018. A 
screening questionnaire was developed and administered to 
contactable, English-speaking donors to prospectively cap-
ture current cigarette and cannabis use and related lifestyle 
factors and health behaviors after kidney donation. 
Questionnaire completion was the inclusion criterion for 
the study. The questionnaire was designed by the Living 
Kidney Donor team at the Ottawa Hospital after a compre-
hensive literature review, including adaptation of pertinent 
questions from the 2018 Canadian Community Health 
Survey administered to the general population; 2 questions 
were also adapted from the Patient-Reported Outcomes 
Measurement Information System (PROMIS) Global 
Health measures to evaluate mental and overall health.11,12 
The questionnaire contained a total of 41 items, 14 of which 
allowed for open-ended responses. The questionnaire was 
reviewed by donor nephrologists and the Patient and Family 
Advisory Council of our regional nephrology program and 
was then pilot tested with 3 donors. Their feedback around 
the clarity, suitability, and readability of the items was 
obtained and incorporated into the final questionnaire. All 
English-speaking donors were contacted by telephone over 

3 months (up to 4 contact attempts, May 2019-July 2019). 
The questionnaires were conducted by someone who was 
not part of their donor care team to try to reduce social 
desirability bias.13

Personal identifiers were not associated with the gathered 
data. Demographic data and laboratory data around kidney 
function and urine albumin excretion before and after dona-
tion were obtained from the electronic health record for 
donors who completed the questionnaire. Data on smoking 
and cannabis use at the time of kidney donation were obtained 
from the donor nephrologist and social work consultation 
notes, both of which often take place within 3 months before 
kidney donation. Smoking and recreational cannabis use are 
considered in overall risk assessment but by themselves are 
not contraindications to donation in our center. All living 
donors meet with a social worker to discuss psychosocial 
issues related to donation and non-directed donors are 
assessed by a psychiatrist.

Exposure Definitions

A donor who smoked cigarettes at the time of donation was 
defined as smoking within 4 months prior to donation, based 
on consensus among the local donor nephrologists. A former 
smoker was defined as anyone who quit smoking cigarettes 
at least 4 months prior to donation. A non-smoker was 
defined as never having smoked cigarettes. Cannabis 
included marijuana, hashish, or any other cannabis in its dry 
form or when mixed into another product, including an edi-
ble, hashish, capsule, pill, or spray. Like smoking, 4 months 
prior to donation was used to define current versus former 
cannabis users.

Statistical Analyses

Continuous variables were expressed as mean ± SD. 
Categorical variables were expressed as numbers and per-
centages. Cannabis and cigarette use before and after kidney 
donation were compared using chi-square test. Risk factors 
associated with the use of cannabis and cigarette smoking 
were examined by univariate logistic regression. Based on 
univariate comparisons, all variables identified as significant 
(at P < .1) were then entered into a logistic regression to 
identify factors that were associated with smoking and can-
nabis use. A P value of <.05 was considered significant. 
Wilcoxon rank sum test was used to examine the association 
of cannabis and CKD-EPI (Chronic Kidney Disease 
Epidemiology Collaboration equation) eGFR at donation 
and at last follow-up. T-test was used to examine the asso-
ciation of cigarette smoking and kidney function at dona-
tion and at last follow-up. Statistical analyses were 
performed using SAS, version 9.4 (SAS Institute Inc). The 
study is reported according to the “Strengthening the 
Reporting of Observational studies in Epidemiology 
(STROBE) statement”.
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Results

In all, 305 kidney donors were identified in The Ottawa 
Hospital Living Kidney Donor program. A total of 262 
donors had a working telephone number and spoke English 
and 178 questionnaires were completed (Figure 1). The mean 
(SD) time from kidney donation to questionnaire completion 
was 4.7 ± 2.9 years. The mean (SD) time from kidney dona-
tion to last serum creatinine was 3.0 ± 2.6 years. The mean 
(SD) age of donors was 54 ± 13 years and 63% of donors 
were women (Table 1).

Cannabis use before and after kidney donation was avail-
able for 134 donors and is outlined in Figure 2. Among the 
26 donors using cannabis after donation, 18 (69%) used can-
nabis less than once per month (but had used in the past 12 
months) and 8 (31%) donors used cannabis at least monthly. 
The number of donors who used cannabis within the past 12 
months (after donation) increased significantly from the time 
of donation (14.7% vs 6.7%; mean difference 8%; 95% con-
fidence interval [CI], 0.9%-14.7%; P = .03). There was no 
statistically significant association between cannabis use in 
the past 12 months and donation era: for donation era before 
2013 versus 2013-2016, odds ratio (OR), 0.67; 95% CI, 
0.19-2.42; P = .55, and for donation era 2013-2016 versus 
2017 or later, OR, 0.86; 95% CI, 0.31-2.43; P = .9.

Cannabis use in the past 12 months was statistically higher 
in non-married/common-in-law donors (OR, 3.40; 95% CI, 
1.43-8.10; P < .01) and who had a higher household income 
(OR, 2.10; 95% CI, 0.90-4.91; P = .08), but only marital status 
was statistically significant on multivariate analysis (OR, 2.73; 
95% CI, 1.05-7.11; P = .04; Supplementary Tables 1 and 2). 
Overall health and mental health assessment scores among 
cannabis users and non-users at survey completion were not 
significantly different. Cannabis users were not more likely to 
exceed the Canadian low-risk drinking guidelines or exercise 
below the Canadian physical activity.14,15 When asked about 
the impact of Canadian legalization of cannabis, 19 (11%) 
donors reported that they planned to use more cannabis.

Smoking status before and after donation is shown in 
Figure 3. A total of 74% (17 of 23) of smokers remained 
smokers after donation and 88% (53 of 60) who quit smok-
ing before donation did not start smoking after donation. 
There was no statistical difference between number of smok-
ers after kidney donation from before/at the time of donation 
(14.6% vs 12.9%; mean difference, 1.7%; 95% CI, –5.54% 
to 8.94%; P = .64). During the past 30 days prior to ques-
tionnaire completion, 16 (6%) donors reported smoking 
daily; 13 (6%) donors reported having tried to quit smoking 
in the past 12 months of survey completion.

Figure 1.  Study recruitment.
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After donation, smoking was statistically higher among 
donors who were not married or not in a common-in-law rela-
tionship (OR, 3.00; 95% CI, 1.26-7.40; P = .02) and who had 
a higher household income (OR, 3.80; 95% CI, 1.50-9.80; P < 
.01) but was not statistically significant by age or gender uni-
variate analysis (Supplementary Table 3). Overall health 
assessment scores among smokers were not significantly dif-
ferent (OR, 0.69; 95% CI, 0.25-1.89; P = .47) than non-smok-
ers but mental health assessment scores were significantly 
worse among smokers (OR, 0.25; 95% CI, 0.08-0.75; P = 
.01). There was no association with smoking and exceeding 
the Canadian low-risk drinking guidelines but smokers were 
more likely to exercise an amount that met or exceeded the 

Canadian physical activity guidelines (OR, 2.58; 95% CI, 
1.06-6.27; P = .04) compared with non-smokers.15 However, 
none of these factors were statistically significant on multi-
variate analysis (Supplementary Table 4).

The mean (SD) CKD-EPI eGFR was 94.1 ± 17.3 mL/
min/1.73 m2 at the time of kidney donation. The mean (SD) 
CKD-EPI eGFR was 66.5 ± 17.7 mL/min/1.73 m2 at last 
follow-up. There was no statistical difference in CKD-EPI 
eGFR at donation between non-smokers versus current and 
former smokers (mean difference, –0.36; 95% CI, –4.48 to 
3.76; P = .86). There was also no statistical difference in 
CKD-EPI eGFR at last follow-up although numerically 
mean eGFR was lower in smokers (mean difference, 4.47; 
95% CI, –0.75 to 9.69; P = .09). There was no statistical dif-
ference in CKD-EPI eGFR at donation (P = .91) and at last 
follow-up (P = .64) among current cannabis users versus 
former and non-cannabis users at the time of donation.

Discussion

In this retrospective cohort study of consecutive living kid-
ney donors, we found a relatively low prevalence of cannabis 
use and cigarette smoking before and after donation. 
Cannabis use increased after donation. Cannabis use was 
associated with non-married/common-in-law donors, identi-
fying a salient group for targeting screening and education 
around cannabis use.

Cannabis use in the Canadian general population had 
already been increasing with more than 190 000 newly regis-
tered medical cannabis users in Canada from June 2014 to 
June 2018, prior to its legalization in October 2018.16 In our 
study, cannabis use among kidney donors within the past 12 
months was 15% and was significantly higher after donation 
than at the time of donation; 10% of former and non-canna-
bis-using donors started using cannabis after donation. 
Donors in our study were also interested in increasing can-
nabis use. Similar to the study by Ruckle et al,10 cannabis use 
did not affect kidney function at 3 years of donor follow-up.

Similar to our study findings, the overall smoking preva-
lence in the general Canadian population is reported to be 
15% with 11% being daily smokers.17 A retrospective, sin-
gle-center study reported an overall reduction in smoking 
after donation at 1 year6 and another study reported a nonsig-
nificant reduction in smoking with 60% of their donors hav-
ing less than 2-year follow-up after donation.18 Close to half 
of our donors reported having tried to quit in the past year, as 
in the general population.17 Post-donation cigarette smoking 
was statistically associated with non-married/common-in-
law status, lower mental health scores, exercise, and house-
hold income only on univariate analysis. Multivariate 
analysis revealed no statistically significant association of 
these psychosocial factors to cigarette smoking. The lack of 
statistical association on multivariate analysis may be related 
to our small sample size. It is also possible that these psycho-
social factors are inter-related. Of note, 5% of former and 

Table 1.  Characteristics of the Living Kidney Donor Population 
at Survey Completion, n = 178.

Age (y), Mean (SD) 54 (13)

Female, n (%) 112 (63)
Related to recipient, n (%) 89 (56)
Donation year
  2009-2012, n (%) 44 (25)
  2013-2016, n (%) 99 (55)
  2017-2018, n (%) 35 (20)
Marital status
  Single, n (%) 21 (12)
  Married/common law, n (%) 135 (76)
  Separated/widowed/divorced, n (%) 22 (12)
Employment status
  Full-time employment, n (%) 93 (52)
  Part-time employment, n (%) 24 (13)
  Retired, n (%) 48 (27)
  Other (student, not working), n (%) 13 (8)
Household income
  Less than Can$25 000, n (%) 13 (7)
  Can$25 000-Can$75 000, n (%) 56 (31)
  Greater than Can$75 000, n (%) 95 (54)
  No answer, n (%) 14 (8)
Education
  Elementary or high school, n (%) 33 (19)
  Trade, n (%) 10 (6)
  College or university, n (%) 116 (65)
  Postgraduate, n (%) 18 (10)
  No answer, n (%) 1 (0.5)
Post-donation diagnosis
  Hypertension, n (%) 12 (7)
  Type 2 diabetes, n (%) 3 (2)
Overall Health Scorea

  Good to excellent, n (%) 159 (90)
  Poor to fair, n (%) 17 (10)
Mental Health Scoreb

  Better, n (%) 20 (11)
  Same, n (%) 124 (70)
  Worse, n (%) 33 (18)

aMissing data, n = 2.
bMissing data, n = 1.
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Figure 2.  Cannabis use before and after kidney donation, n = 134.
aFourteen donors started using cannabis after donation and 1 donor who was using cannabis before donation quit using cannabis after donation; 26 
donors were using cannabis after donation but 4 donors were missing data for cannabis use at time of donation so 22 donors are shown.

Figure 3.  Smoking before and after kidney donation, n = 178.
aNine donors started smoking after donation and 6 donors who were smoking before donation quit smoking after donation.
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non-smokers at donation started smoking after donation. 
Unlike a larger study of kidney donors with shorter follow-
up and different eGFR estimation, there was no statistical 
difference in CKD-EPI eGFR after donation among current 
and former smokers compared with non-smokers at the time 
of donation in our study.4 This may be related to our smaller 
sample size and potentially underpowered study. Based on 
the SD of eGFR of 17.7 mL/min/1.73 m2 (from our data) and 
assuming a clinically significant difference of 3 mL/min/1.73 
m2 between the 2 groups, we would require 548 patients in 
each group. Importantly, most smokers remained smokers 
after donation and most donors who quit smoking before 
donation did not restart after donation.

The strengths of our study include details around smoking 
and cannabis behaviors before and almost 5 years after kid-
ney donation, the high survey response rate, and robust 
methodology. Recall bias was minimal given that smoking 
and cannabis use at the time of kidney donation was not 
dependent on recall. Our study also examined the associa-
tions of smoking and cannabis use to kidney function, psy-
chosocial factors, and mental health—all of which have been 
identified as priorities to living kidney donors.19 Limitations 
of our study include its retrospective nature and selection 
bias due to single-center study design. Given that we lacked 
consent to examine data for donors who did not complete the 
survey, it is possible that smokers were less likely to com-
plete the survey. The number of cannabis users before dona-
tion was small. We cannot exclude social desirability bias. 
Most donors were evaluated prior to cannabis legalization in 
Canada in October 2018 and may have been less likely to 
report cannabis use due to fear of being declined for dona-
tion. Thus, these donors might have felt more comfortable 
reporting cannabis use during our survey administration in 
2019. Missing cannabis data before donation may have been 
related to assessments done in earlier years when social work 
and nephrology consultation notes were not standardized in 
our donor program. Potential confounding variables, such 
the presence or absence of household members among non-
married donors, were not assessed and may affect our results 
regarding the association of marital status and cannabis use. 
Smoking reports before donation may also have been subject 
to social desirability bias and stigmatization despite smoking 
not being an absolute contraindication to kidney donation at 
our center. Smoking is also defined as any amount of expo-
sure without quantification in pack-years.

While data around kidney function among donors who 
smoke at the time of donation are mixed, kidney donor 
health maintenance behaviors are important for donor 
health and should be a prevention goal for the donor team. 
This is relevant as increasingly medically complex donor 
candidates come forward and are being accepted as donors. 
Current guidelines encourage smoking cessation prior to 
kidney donation, and there are no guidelines around can-
nabis use.20,21 Consequently, there is considerable variation 
around the acceptance of donor candidates who smoke  
and use cannabis.22,23 Smoking and cannabis use are not 

contraindications to kidney donation in our center and are 
considered on a case-by-case basis in the context of other 
medical and psychosocial factors. The donor team encour-
ages smoking cessation prior to donation but no formal 
counseling or pharmacotherapy is provided. Given that 
most smokers continued to smoke after donation, donor 
candidates and donor programs must consider that this will 
remain a serious health risk after donation. This warrants 
education and support for donor candidates who smoke, to 
quit smoking prior to donation. Smoking is a modifiable 
risk factor so cessation may reduce cardiovascular and 
ESKD risks. Smoking cessation can also reduce future 
health-related risks regardless of kidney donation.

Regarding follow-up after donation, our center does not 
complete a focused assessment for health maintenance behav-
ior review but this may be useful as smoking is associated with 
decreased health-related quality of life and donor death.3,24 
Living kidney donation programs can support smoking cessa-
tion by counseling donors about the importance of cessation, 
directly connecting patients with local or regional smoking 
cessation programs, and consultation with their primary care 
physician for possible services offered by their primary care 
program. The efficacy of smoking cessation programs in the 
general population is established but studies are needed to 
determine whether smoking cessation strategies will affect 
long-term donor outcomes, including ESKD and mortality.25 
Given the small number of cannabis users in our study, its 
impact on kidney function remains unclear. Of concern, the 
prevalence of cannabis use increased after donation and donors 
were interested in increasing cannabis use but most donors 
were unable to quantify their current use. Thus, cannabis use 
should be determined before and after donation with education 
of the donor care team to address concerns and questions.

Conclusion

Cannabis use is more prevalent after kidney donation and 
may increase further with its recent legalization in Canada. 
Smoking rates among living kidney donors before and after 
kidney donation are similar to that of the general Canadian 
population. Most smokers remained smokers after donation 
and most donors who quit smoking before donation did not 
restart after donation. This warrants education and support 
for donor candidates who smoke, to quit smoking prior to 
donation. Smoking is a modifiable risk factor and donors 
should be provided with education and support to quit smok-
ing to improve outcomes after kidney donation. Future mul-
ticentre, prospective studies can best identify the scope of 
smoking and cannabis use and whether interventions miti-
gate ESKD and mortality risk.
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Reported Outcomes Measurement Information System.



8	 Canadian Journal of Kidney Health and Disease

Ethics Approval and Consent to Participate

The study protocol was approved by The Ottawa Hospital Health 
Science Network Research Ethics Board (Protocol ID 20190008-
01H). A signed consent from participants was not required because 
of minimal risk to participants and survey completion was accepted 
by the Ethics Board as consent to participate.

Consent for Publication

We have the authors’ consent for publication.

Availability of Data and Materials

All data generated are included in this article.

Acknowledgments

We thank the living kidney donors who participated in the study. 
We thank Diana DiPelino for ensuring accurate donor contact 
information.

Author Contributions 

A.B. conceived and designed the study and wrote the initial manu-
script. I.S. and S.H. acquired the data and performed initial data 
analysis. E.G.C., K.D.B., and M.M.S. provided critical feedback 
and helped shape the manuscript. A.A. performed data analysis 
and helped shape the manuscript. All authors approved the final 
manuscript and agree to be accountable for all aspects of the work 
in ensuring that questions related to the accuracy or integrity of 
any part of the work are appropriately investigated and resolved. 
Data and materials are available for sharing by contacting 
abugeja@toh.ca.

Declaration of Conflicting Interests

The author(s) declared the following potential conflicts of interest 
with respect to the research, authorship, and/or publication of this 
article: Ann Bugeja received a research grant from LeoPharma. 
Manish Sood received a speaker fee from Astra Zeneca. Ayub 
Akbari received research support from Astra Zeneca and Otsuka.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iDs

Ann Bugeja  https://orcid.org/0000-0002-4106-0451
Edward G. Clark  https://orcid.org/0000-0002-6767-1197

Supplemental Material

Supplemental material for this article is available online.

References

	 1.	 Mjoen G, Hallan S, Hartmann A, et al. Long-term risks for kid-
ney donors. Kidney International. 2014;86:162-173.

	 2.	 Grams ME, Sang YS, Levey AS, et  al. Kidney-failure risk 
projection for the living-donor candidate. N Engl J Med. 
2016;374:411-421.

	 3.	 Segev DL, Muzaale AD, Caffo BS. Perioperative mortality 
and long-term survival following live kidney donation. JAMA. 
2010;303(10):959-966.

	 4.	 Yoon YE, Lee HH, Na JC, et al. Impact of cigarette smoking 
on living kidney donors. Transplant Proc. 2018;50:1029-1033.

	 5.	 Kiberd BA, Tennankore KK. Lifetime risks of kidney dona-
tion: a medical decision analysis. BMJ Open. 2017;7:e016490.

	 6.	 Keles M, Avsar U, Avsar Z, et al. Effect of kidney transplan-
tation on smoking habits of kidney donors. Transplant Proc. 
2015;47(5):1302-1305.

	 7.	 Government of Canada. Canadian cannabis survey 2017: 
summary. Date unknown. https://www.canada.ca/en/health-
canada/services/publications/drugs-health-products/canadian-
cannabis-survey-2017-summary.html. Accessed February 28, 
2020.

	 8.	 Alhamad T, Koraishy FM, Lam NN, et  al. Cannabis depen-
dence or abuse in kidney transplantation: implications for 
posttransplant outcomes. Transplantation. 2019;103(11): 
2373-2382.

	 9.	 Rein JL, Wyatt CM. Marijuana and cannabinoids in ESRD 
and earlier stages of CKD. Am J Kidney Dis. 2018;71(2): 
267-274.

	10.	 Ruckle D, Keheila M, West B, et al. Should donors who have 
used marijuana be considered candidates for living kidney 
donation. Clin Kidney J. 2019;12(3):437-442.

	11.	 Government of Canada. Canadian Community Health Survey 
(CCHS) 2018. Date unknown. https://www23.statcan.gc.ca/
imdb/p3Instr.pl?Function=assembleInstr&a=1&&lang=en&I
tem_Id=839130#qb839801. Accessed April 3, 2020.

	12.	 Hays RD, Schalet BD, Spritzer KL, Cella D. Two-item 
PROMIS global physical and mental health scales. J Patient 
Rep Outcomes. 2017;1(1):2.

	13.	 Nederhof AJ. Methods of coping with social desirability bias: a 
review. Eur J Soc Psychol. 1985;15:263-280.

	14.	 Stockwell T, Beirness D, Butt P, et al. Canada’s low-risk drink-
ing guidelines. CMAJ. 2012;184(1):75.

	15.	 Warburton DE, Gledhill N, Jamnik VK, et al. Evidence-based 
risk assessment and recommendations for physical activ-
ity clearance: consensus document 2011. Appl Physiol Nutr 
Metab. 2011;36(suppl 1):S266-S98.

	16.	 Government of Canada. National cannabis survey, first quarter 
2019. Date unknown. https://www150.statcan.gc.ca/n1/daily-
quotidien/190502/dq190502a-eng.htm. Accessed February 28, 
2020.

	17.	 Government of Canada. Canadian Tobacco, Alcohol and 
Drugs Survey (CTADS): summary of results for 2017. Date 
unknown. https://www.canada.ca/en/health-canada/services/
canadian-tobacco-alcohol-drugs-survey/2017-summary.html. 
Accessed March 22, 2020.

	18.	 Myaskovsky L, Doebler DA, Posluszny DM, et al. Rates and 
correlates of health maintenance behaviors after living kidney 
donation. Prog Transplant. 2012;22(2):147-154.

	19.	 Lentine KL, Lam NN, Segev DL. Risks of living kidney dona-
tion: current state of knowledge on outcomes important to 
donors. Clin J Am Soc Nephro. 2019;14(4):597-608.

	20.	 Lentine KL, Kasiske BL, Levey AS, et  al. KDIGO clinical 
practice guideline on the evaluation and care of living kidney 
donors. Transplantation. 2017;101(8S)(suppl 1):S1-S109.

	21.	 Richardson R, Connelly M, Dipchand C, et  al. Protocols 
working group of the Canadian blood services’ living  

mailto:abugeja@toh.ca
https://orcid.org/0000-0002-4106-0451
https://orcid.org/0000-0002-6767-1197
https://www.canada.ca/en/health-canada/services/publications/drugs-health-products/canadian-cannabis-survey-2017-summary.html
https://www.canada.ca/en/health-canada/services/publications/drugs-health-products/canadian-cannabis-survey-2017-summary.html
https://www.canada.ca/en/health-canada/services/publications/drugs-health-products/canadian-cannabis-survey-2017-summary.html
https://www23.statcan.gc.ca/imdb/p3Instr.pl?Function=assembleInstr&a=1&&lang=en&Item_Id=839130#qb839801
https://www23.statcan.gc.ca/imdb/p3Instr.pl?Function=assembleInstr&a=1&&lang=en&Item_Id=839130#qb839801
https://www23.statcan.gc.ca/imdb/p3Instr.pl?Function=assembleInstr&a=1&&lang=en&Item_Id=839130#qb839801
https://www150.statcan.gc.ca/n1/daily-quotidien/190502/dq190502a-eng.htm
https://www150.statcan.gc.ca/n1/daily-quotidien/190502/dq190502a-eng.htm
https://www.canada.ca/en/health-canada/services/canadian-tobacco-alcohol-drugs-survey/2017-summary.html
https://www.canada.ca/en/health-canada/services/canadian-tobacco-alcohol-drugs-survey/2017-summary.html


Bugeja et al	 9

donation advisory committee. Transplantation. 2015;99(10)
(suppl 1):S1-S88.

	22.	 Underwood PW, Sheetz KH, Cron DC, Terjimanian MN, 
Englesbe MJ, Waits SA. Cigarette smoking in living kid-
ney donors: donor and recipient outcomes. Clin Transplant. 
2014;28(4):419-422.

	23.	 Levi ME, Montague BT, Thurstone C, et al. Marijuana use in trans-
plantation: a call for clarity. Clin Transplant. 2019;33:e13456.

	24.	 de Groot IB, Stiggelbout AM, van der Boog PJ, Baranski AG, 
Marang-van de Mheen PJ; PARTNER-Study Group. Reduced 
quality of life in living kidney donors: association with fatigue, 
societal participation and pre-donation variables. Transpl Int. 
2012;25:967-975.

	25.	 Hartmann-Boyce J, Stead LF, Cahill K, Lancaster T. Efficacy 
of interventions to combat tobacco addiction: Cochrane update 
of 2013 reviews. Addiction. 2014;109:1414-1425.


