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Physician Registration for Deceased Organ Donation
A shortage of organs for transplant has prompted many coun-
tries to encourage citizens to register (“opt in”) to donate their
organs and tissues when they die.1 However, less than 40% of
the public is registered for organ donation in most countries
with a registry.1 One common fear is that physicians will not
take all measures to save the life of a registered citizen at a time
of illness.2 Showing that many physicians are registered for or-
gan donation themselves could help dispel this myth. Al-
though most physicians in surveys support organ donation,3

whether they are actually registered remains unknown.

Methods | We conducted a population-based cross-sectional
study using linked health care databases from Ontario, Canada,
as of May 17, 2013. We obtained a list of active physicians from
the College of Physicians and Surgeons of Ontario (approxi-
mately 60% consented to release information for research).4

This list was linked to the Institute for Clinical Evaluative Sci-
ences physician database based on unique physician number
and the Registered Persons Database based on first name, last
name, and date of birth (90% linked). From these 2 data-

bases, we obtained demographic information and donor reg-
istration status. The data were complete with the exception
of 4 variables, which each had less than 2% missing data. As
of 2008, Ontario’s organ and tissue donor registry recorded only
yes responses. Citizens at least 16 years of age are able to reg-
ister online or by mail. Citizens are also prompted to consider
registration when renewing their driver license or health card.
Those who register can opt to exclude certain organs or tis-
sues from donation (eg, cornea, heart).

A comparison group of Ontario citizens with similar so-
ciodemographic backgrounds as the physicians were se-
lected from the Registered Persons Database, matched (4:1) to
each physician on age, sex, income, and residential neighbor-
hood (99% matched). We compared the proportion of physi-
cians registered for organ donation with the general public or
matched citizens (χ2 or McNemar test, respectively; 2-tailed
P < .05 interpreted as significant). We used multivariable log-
binomial regression to estimate the prevalence ratio and 95%
confidence interval of various physician factors associated with
donor registration (SAS version 9.3; SAS Institute Inc).5 The re-
search ethics boards at Sunnybrook Health Sciences Center and
Western University approved the study and waived informed
consent.

Figure. Flow Diagram of Participants

1 763 941 Excluded
22 333 Invalid patient identifier or

missing date of birth or sex
1 741 608 Last health care system

contact >5 yd

2835 Excluded
1814 Unable to link to other databasesc

205 Non-Ontarians
809 Last health care system contact >5 yd

7 Invalid patient identifier or missing
date of birth or sex

15 382 Physicians included in comparison matching with citizens
based on age, sex, income quintile, and postal codee

15 233 Physicians matched to 60 932 of 10 866 752
citizens (99% match)

18 217 Physicians practicing in Ontario
in 2013a

12 630 693 Ontarians aged ≥16 y who were
not physiciansb

Samples included in analysis
15 233 Physicians
60 932 Matched citizens

10 866 752 Ontarians (general public)

a The College of Physicians and Surgeons of Ontario only provided a list of
physicians who consented to release their information for research purposes
(~60%). In 2012, there were an estimated 26 382 physicians in Ontario
(Source: https://www.ophrdc.org/Public/Report.aspx.)

b Ontarians were selected from the Registered Persons Database.
c Unable to link to other databases because of missing/invalid names and

physician numbers. List of physicians was linked to the Institute for Clinical
Evaluative Sciences physician database based on unique physician number
and the Registered Persons Database based on first name, last name, and date
of birth (90% linked).

d We set this exclusion criteria because we only wanted individuals who visited a
physician or interacted with the provincial health care at least once in the prior
5 years to ensure they remained Ontario citizens. The results did not
appreciably change when we excluded this criterion.

e Similar strategy used to match registered physicians to registered citizens to
compare those who opted to exclude certain organs or tissues from donation
(specifically kidneys, heart, eyes, bone, liver, lungs, skin, and pancreas). We
matched 6122 registered physicians to 24 488 registered matched citizens
(93% matched).
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Results | We studied 15 233 physicians, 60 932 matched citi-
zens, and 10 866 752 Ontario citizens (Figure). A total of 6596
physicians (43.3%; 95% CI, 42.5%-44.1%) were registered, a sig-
nificantly higher proportion than matched citizens (17 975
[29.5%; 95% CI, 29.1%-29.7%]) or the general public (2 596 766
[23.9%; 95% CI, 23.9%-23.9%]). Physicians were 47% more likely
to be registered for organ and tissue donation than matched
citizens (95% CI, 44%-50%; P < .001). Among those regis-
tered for organ donation, 11.7% (95% CI, 10.9%-12.5%) of phy-
sicians, 14.3% (95% CI, 13.9%-14.7%) of matched citizens, and
16.8% (95% CI, 16.7%-16.8%) of the general public excluded at
least 1 organ or tissue from donation.

Among physicians, factors significantly associated with
higher donor registration were younger age, sex (women), liv-
ing in a rural community, physician specialty (emergency medi-
cine, internal medicine, pediatrics, or psychiatry vs family
medicine) and graduating from a Canadian (vs foreign) medi-
cal school (Table).

Discussion | To our knowledge, this is the first study to docu-
ment rates of actual organ donor registration among physi-
cians, rather than expressed support for donation. Physicians
were more likely to register than the general public. Similar
to factors associated with registration in nonphysicians,6

younger physicians and women were more likely to register.
However, half of all physicians were not registered.

One study limitation is that we had data on the majority
of, but not all, physicians in the province. We also had no in-
formation on the reasons why some physicians were yet to reg-
ister, which would be useful to address potential barriers. Fu-
ture research should determine if our findings are generalizable
to other countries.

Alvin Ho-ting Li, BHSc
Stephanie Dixon, PhD
Versha Prakash, MHA
S. Joseph Kim, MD, PhD

Table. Physician Characteristics Associated With Organ Donor Registrationa

Characteristic
No. of Physicians

Registered/Total No.
Registered,
% (95% CI)

Prevalence Ratio
(95% CI)b

Age category, y

16-39 1388/2572 54.0 (52.0-55.9) 1 [Reference]

40-49 2027/4131 49.1 (47.6-50.6) 0.94 (0.90-0.99)

50-59 1705/4146 41.1 (39.6-42.6) 0.80 (0.76-0.84)

60-69 984/2889 34.1 (32.4-35.8) 0.70 (0.65-0.74)

≥70 298/1096 27.2 (24.6-29.9) 0.59 (0.53-0.66)

Sex

Men 3650/9328 39.1 (38.1-40.1) 1 [Reference]

Women 2752/5506 50.0 (48.7-51.3) 1.16 (1.12-1.21)

Income quintilec

Fifth (highest) 3563/8380 42.5 (41.5-43.6) 0.99 (0.93-1.06)

Fourth 1058/2424 43.6 (41.7-45.6) 1.00 (0.93-1.07)

Third (middle) 1106/2285 48.4 (46.4-50.5) 1 [Reference]

Second 339/814 41.6 (38.3-45.06) 0.93 (0.85-1.03)

First (lowest) 336/931 36.1 (33.1-39.2) 0.85 (0.77-0.94)

Residence

Urban 5910/13 938 42.4 (41.6-43.2) 1 [Reference]

Rurald 492/896 54.9 (51.6-58.1) 1.28 (1.18-1.38)

Physician specialtye

Anesthesia 276/648 42.6 (38.8-46.4) 1.08 (0.98-1.18)

Diagnostic radiology 195/470 41.5 (37.1-45.6) 1.09 (0.98-1.21)

Emergency medicine 321/559 57.4 (53.3-61.5) 1.23 (1.14-1.32)

Family practice 2610/6293 41.5 (40.3-42.7) 1 [Reference]

Internal medicinef 816/1753 46.5 (44.2-48.9) 1.12 (1.06-1.18)

Otherg 29/54 53.7 (40.6-66.3) 1.23 (0.98-1.55)

Obstetrics and gynecology 185/442 41.9 (37.4-46.5) 1.03 (0.93-1.15)

Pathology 129/320 40.3 (35.1-45.8) 1.11 (0.97-1.26)

Pediatrics 362/724 50.0 (46.4-53.6) 1.27 (1.18-1.36)

Psychiatry 487/1164 41.8 (39.0-44.7) 1.11 (1.03-1.19)

Solid organ specialtiesh 380/893 42.6 (39.4-45.8) 1.06 (0.98-1.15)

Surgery 612/1514 40.4 (38.0-42.9) 1.02 (0.96-1.09)

Medical schooli

Canadian 5149/10 945 47.0 (46.1-48.0) 1.37 (1.31-1.45)

Non-Canadian 1253/3889 32.2 (30.8-33.7) 1 [Reference]

a Analysis was done on the
complete-case unmatched
physician sample (n = 14 834);
96.4% of the sample had complete
data. Goodness-of-fit statistic
(Hosmer-Lemeshow test): 0.12.

b Adjusted for age, sex, income
quintile, residence, physician
specialty, and medical school
training.

c Categorized into fifths of average
neighborhood income.
Neighborhood income quintile was
missing for <1% of individuals.

d Population <10 000. Residency was
missing for <1% of individuals.

e Physician specialty was missing for
1.3% of physicians.

f Included general internal medicine
and the other internal medicine
subspecialties other than solid
organ specialties.

g Included fellows and occupational
medicine.

h Included cardiology, nephrology,
respirology, and gastroenterology.

i Location of medical school training
was missing for 1.9% of physicians.
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COMMENT & RESPONSE

Guidelines for Managing High Blood Pressure
To the Editor Some evidence against β-blockers1 has been pub-
lished in recent years; however, the exclusion of these drugs
as initial treatment of uncomplicated hypertension in the re-
port from the panel members appointed to the Eighth Joint Na-
tional Committee (JNC 8)2 is surprising.

First, the evidence against atenolol was presented in only
1 study, the Losartan Intervention for Endpoint Reduction in
Hypertension Study (LIFE),3 and the quality of this evidence
was classified as weak by the panel. Results from LIFE cannot
be extrapolated to the general population because the pa-
tients included were a high-risk sample with ventricular hy-
pertrophy by electrocardiography and a high prevalence of dia-
betes mellitus (13%) and cardiovascular disease (25%). Also,
the mean age in LIFE was 66.9 years, and it has been shown
that β-blockers can be more effective in patients with hyper-
tension who are younger than 60 years.4 In other studies that
analyzed a general population, the performance of β-block-
ers was similar to that of other drugs or the evidence was not
sufficient to draw conclusions.

Second, β-blockers differ substantially in their pharma-
cological properties in ways that may affect their relative ef-
ficacy and tolerability. Limitations of atenolol cannot be ex-
trapolated to third-generation β-blockers (eg, carvedilol and
nebivolol), which combine antihypertensive and vasodila-
tory properties. There are currently no mortality and cardio-
vascular event data on these vasodilating β-blockers as initial
therapy for hypertension.1

Third, in clinical trials, atenolol is typically a once-daily
therapy. However, this regimen may not provide a full 24 hours
of blood pressure (BP) control. This bias may explain, in part, the
reduced benefit in prevention of cardiovascular events attributed
to atenolol compared with other antihypertensive agents.5

If the majority of patients with hypertension will require
2 or more drugs to achieve control of their hypertension, the
concern about what antihypertensive drug should be used first
becomes less urgent. Instead, we suggest prioritizing the study
of combinations of antihypertensive drugs according to age,
weight, cost, availability, and other variables.

Alberto Morales-Salinas, MD, MPH
Antonio Coca, MD, PhD, FRCP
Fernando Stuardo Wyss, MD, PhD

Author Affiliations: Department of Cardiology, Cardiocentro “Ernesto Che
Guevara,” Santa Clara, Cuba (Morales-Salinas); Department of Internal Medicine,
University of Barcelona, Barcelona, Spain (Coca); Department of Cardiology,
Hospital General San Juan de Dios, Guatemala City, Guatemala (Wyss).

Corresponding Author: Alberto Morales-Salinas, MD, MPH, Cardiocentro
Ernesto Che Guevara, Colon 473, Estrada Plama y Misionero, Santa Clata, Villa
Clara 50100, Cuba (cardioams@yahoo.es).

Letters

jama.com JAMA July 16, 2014 Volume 312, Number 3 293

Copyright 2014 American Medical Association. All rights reserved.

Downloaded From: http://jama.jamanetwork.com/ by a Drexel University - Hahnemann Library User  on 08/24/2014

mailto:alvin.li@lhsc.on.ca
mailto:alvin.li@lhsc.on.ca
http://www.ncbi.nlm.nih.gov/pubmed/22507140
http://www.ncbi.nlm.nih.gov/pubmed/18443990
http://www.ncbi.nlm.nih.gov/pubmed/18443990
http://www.ncbi.nlm.nih.gov/pubmed/19667892
http://www.cpso.on.ca/policies-publications/policy/release-of-physician-information-in-batch-form
http://www.cpso.on.ca/policies-publications/policy/release-of-physician-information-in-batch-form
http://www.ncbi.nlm.nih.gov/pubmed/15987728
http://www.ncbi.nlm.nih.gov/pubmed/21265292
mailto:cardioams@yahoo.es
http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2014.6590

