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M edical assistance in dying (MAiD) was decrimin
alized by the Supreme Court of Canada in Feb
ruary 2015,1 and Canada’s federal legislation on 

MAiD (Bill C14) was passed on June 17, 2016.2 Since the 
legislation was passed, through to the end of 2019, a total of 
13 946 Canadians have accessed MAiD.3 Canada joined a 
growing number of international jurisdictions affording 
individuals the right to an assisted death, including regions 
in Europe, the United States, Latin America and Australia.4–9 

In Canada, the eligibility requirements for MAiD stipulate 
that the patient be at least 18 years of age, make a voluntary 
request, possess capacity to provide consent for MAiD and 
have a grievous and irremediable medical condition. The lat
ter is defined as an illness, disease or disability resulting in an 

advanced state of irreversible decline wherein the patient is 
experiencing intolerable physical or psychological suffering 
and natural death has become reasonably foreseeable. Patients 
deemed eligible for MAiD by 2 independent physicians or 
nurse practitioners must fulfill a 10day reflection period 
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Background: Bill C-14, the legislation that legalized medical assistance in dying (MAiD) in Canada in 2016, outlines eligibility 
criteria and includes both a mandated 10-day reflection period and a requirement that the patient have capacity to consent at 
the time MAiD is provided. We examined clinical factors associated with shortened reflection periods or loss of capacity before 
provision of MAiD. 

Methods: This retrospective database review involved patients who requested MAiD at a tertiary care hospital in Toronto, Canada, 
between June 2016 and April 2019. We used logistic regression analyses to examine the association between the combined out-
come of unanticipated loss of decisional capacity, shortening of the reflection period or death and the clinical risk factors of inter-
est (age, sex, location of MAiD request [inpatient v. outpatient], score on palliative performance scale [PPS] and diagnosis [cancer 
v. noncancer]). We generated receiver operating characteristic curves to identify the PPS score (encompassing 5 functional 
domains: ambulation, activity level, self-care, intake and level of consciousness) that best predicted loss of capacity, shortening of 
the reflection period or death. 

Results: In total, 155 patients requested assessment for MAiD, and 136 of these were included in the statistical analyses. For 
68 patients, the reflection period was not shortened; the other 68 patients lost capacity, died or required shortening of the reflection 
period. In contrast to the results for age, sex, location of request and diagnosis, the PPS score was associated with loss of capacity 
or shortening of the reflection period (odds ratio 4.63, 95% confidence interval 2.87–8.23, per 10-point decrease in PPS score). PPS 
scores less than or equal to 40% balanced sensitivity, specificity and negative predictive value while emphasizing sensitivity to pre-
vent false negative errors.

Interpretation: The PPS score at the time of MAiD request was strongly associated with loss of capacity or shortening of the 
reflection period, with lower scores incrementally increasing the risk of these outcomes. For patients with a PPS score of 40% 
or below, close monitoring is warranted, potentially with plans made to allow rapid provision of MAiD should their clinical condi-
tion deteriorate.
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before the procedure is provided and must retain capacity to 
provide final consent immediately before provision.2 Follow
ing provision of MAiD, there is mandatory reporting by prac
titioners at the federal level for monitoring10 and at the pro
vincial or territorial level for oversight, with this process 
varying across the provinces and territories.11

Prior work has highlighted the importance that patients 
place on receiving MAiD once they have made the decision 
to proceed.12–14 For those who are seriously ill or felt to be at 
risk of losing capacity to provide final consent, the 10day 
reflection period can be a source of marked anxiety for the 
patient, with providers needing to balance patientcentred 
care with adherence to the legislation. The reflection period 
can be waived if both assessors feel the patient is at immi
nent risk of death or loss of capacity, but to date there are no 
evidencebased data to help assessors determine who might 
be at such risk. Across Canada, as of Dec. 31, 2019, about 
onethird of patients (34.3%) had a shortened wait time,3 
but nevertheless there are patients who die or lose capacity 
before provision of MAiD.12 The goal of this study was to 
identify clinical factors associated with shortening of the 
reflection period or loss of capacity to consent before provi
sion of MAiD.

Methods

Study setting and participants
We reviewed our institutional MAiD database, which 
includes all patients referred for a MAiD assessment at 
Sunnybrook Health Sciences Centre, a 638bed tertiary care 
hospital in Toronto, Canada, with an affiliated inpatient 
palliative care unit. The hospital’s MAiD service includes a 
central coordinator and multiple MAiD assessors across vari
ous medical specialties. The service conducts MAiD assess
ments for patients in ambulatory and inpatient settings and 
provides MAiD to eligible patients. Study participants 
included any patient who underwent a MAiD assessment 
between June 2016 and April 2019.

Data sources
The hospital’s MAiD database was created after the enact
ment of MAiD legislation and is maintained by the hospi
tal’s MAiD coordinator. The database captures all patients 
who request an eligibility assessment at this hospital. Such 
requests include informal verbal or written requests and 
formal completion of a signed and witnessed document. 
Demographic data are recorded at the time of the assess
ment request.

For this study, we retrospectively expanded the database to 
include further clinical data using information from the eligi
bility assessments and the associated electronic patient 
records. Three of the authors (D.S., E.I.G., A.N.) extracted 
the data; a fourth author (S.B.) performed an independent 
crosscheck of a random subset of the data for accuracy. 

We collected the following data: date of MAiD request, 
dates of eligibility assessments, date when the witnessed 
request was signed, patient demographic characteristics, 

primary diagnosis relevant to the MAiD request, location 
where the MAiD request occurred (outpatient, acute care 
inpatient or palliative care unit inpatient), palliative perfor
mance scale (PPS) score at time of first assessment and out
come of the MAiD request. The PPS (Appendix 1, available 
at www.cmajopen.ca/content/8/4/E825/suppl/DC1) is a 
vali dated tool for measurement of a patient’s physical status 
according to 5  functional domains (ambulation, activity 
level, selfcare, intake and level of consciousness); it ranges 
from 0% (dead) to 100% (normal) in increments of 10 per
centage points.15,16 We classified the primary diagnosis as 
either cancer or noncancer. Noncancer diagnoses included 
cardiovascular or respiratory disease, neurodegenerative dis
ease and other nonmalignant illnesses.

Outcome measures
Each participant placing a MAiD request underwent 2 inde
pendent eligibility assessments and signed a formal, witnessed 
written request. Signing of the witnessed written request 
triggered initiation of the 10day reflection period. During 
this period, if both assessors agreed that death or loss of 
capacity to consent was imminent, the reflection period was 
shortened (identified as a binary value: shortened v. not 
shortened). The outcome of the MAiD request was classified 
as follows: patient received MAiD after completion of the 
reflection period (group 1); patient received MAiD but with 
shortening of the reflection period (group 2a); or patient did 
not receive MAiD, even though a date had been established, 
because of loss of capacity to consent (occurring within the 
reflection period) or unanticipated death within the reflection 
period (group 2b). 

Statistical analysis
We analyzed the demographic and clinical variables using 
descriptive statistics.

To determine potential predictors of a shortened reflec
tion period, we performed bivariable and multivariable logis
tic regression analyses (using SAS software, version 9.4 for 
Windows, SAS Institute Inc.) to test for association of the 
following clinical risk factors with the outcomes of short
ened reflection time or loss of decisional capacity or death 
during the reflection period: age, sex, location of the MAiD 
request (inpatient v. outpatient), PPS score and diagnosis 
(cancer v. noncancer).

Given the goal of identifying risk factors for patients at 
risk of losing capacity in the 10day reflection period, the 
study groups for regression analysis were defined as follows 
(Figure 1): group 1, patients who received MAiD after com
pleting the 10day reflection period; and group 2, patients 
who had their reflection period shortened by the primary or 
secondary assessors (i.e., because they were felt to be at 
imminent risk of losing capacity) and patients who actually 
did lose capacity or died unexpectedly within the 10day 
reflection period.

The rationale for group 2 was to capture all patients who 
actually lost capacity or died, as well as those thought to be at 
imminent risk of losing capacity or dying, to build a suitable 



 CMAJ OPEN, 8(4) E827

Research

comparison group for those who completed the reflection 
period. The clinical parameters above could then be com
pared with the goal of identifying any that might assist clin
icians in identifying higherrisk patients.

We calculated sensitivity, specificity, positive predictive 
value and negative predictive value for each PPS value.

We generated a receiver operating characteristic curve 
to further examine the relation between PPS and risk of 
loss of capacity.

Ethics approval
This study was approved by the Research Ethics Board at 
Sunnybrook Health Sciences Centre.

Results

Between June 17, 2016, and Apr. 30, 2019, the hospital’s 
MAiD service received requests for assessments from a total 
of 155 patients. Of these, 141 patients were deemed eligible, 
with 117 ultimately receiving the procedure. Of those eligible 
for MAiD, 19 patients died or lost capacity to provide consent 
during the 10day reflection period, and 49 patients had the 

reflection period shortened because of a risk of imminent loss 
of capacity (Figure 1). Demographic characteristics are pre
sented in Table 1.

Age, sex and diagnosis were not significantly different 
between the 2 groups of interest. However, logistic regression 
analysis showed that a 10point decrease in PPS score was 
associated with a statistically significant increase in the odds of 
shortening of the reflection period, loss of capacity or death 
within the reflection period (odds ratio 4.63, 95% confidence 
interval 2.87 to 8.23). The location where the written request 
was made was significant on bivariable analysis but not multi
variable analysis, where PPS was the predominant variable of 
significance (Table 2).

The distribution of PPS scores between the groups is 
shown in Figure 2, with a skewed distribution toward lower 
PPS values in group 2 relative to group 1.

The receiver operating characteristic curve had a high area 
under the curve (0.87). The point closest to 1,1 (maximizing 
both sensitivity and specificity) was PPS less than or equal to 
30%; however, a cutoff of PPS less than or equal to 40% 
remains proximal to 1,1 while improving sensitivity and nega
tive predictive value (Table 3, Figure 3).

Changed mind or opted for
palliative sedation  n = 5 

Group 1
n = 68

Group 2
n = 68

Eligible for MAID
n = 141

Patients assessed for
eligibility for MAID 

n = 155

Received MAID
n = 117

Ineligible for MAID
n = 14

Did not receive
MAID
n = 24

Died or lost
decisional

capacity during
10-day reflection

period
n = 19

Shortening of
reflection period

n = 49

No shortening of
10-day reflection

period
n = 68 

Figure 1: Outcome of all referrals for assessment of eligibility for medical assistance in dying over study period.
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Interpretation

Our study identified PPS as the strongest predictor of loss of 
capacity or shortening of the reflection period among 
patients eligible for MAiD at our hospital, relative to age, sex, 
location (inpatient v. outpatient) and diagnosis (cancer v. 
noncancer). Given the value placed on MAiD by many 
patients, we believe that a PPS of less than or equal to 40% 
optimally balances both sensitivity and specificity in this 
popu lation. Given that many jurisdictions internationally 
have mandated reflection periods, these findings may provide 

guidance to practitioners in assessing and following those 
patients who request assistance in dying.

Other jurisdictions have taken various approaches to 
their mandated reflection periods. In Victoria, Australia, the 
Voluntary Assisted Dying Act indicates that the shortest time 
from first physician assessment to administration of medica
tion is 10 days,17 although this period can be shortened if 
both assessors agree that the patient is at risk of imminent 
death. Similarly, in several US states where aid in dying is 
legal, there is a 15day wait period between the first and 
second oral requests, and a further 48hour wait period 

Table 1: Characteristics of patients who received medical assistance in dying (MAiD) without shortening of the 10-day reflection 
period compared with patients who had shortening of the 10-day reflection period, lost capacity or died

Variable

Group; no. (%) of patients*

Group 1: Received MAiD 
with 10-day reflection period

Group 2a: Received MAiD 
with shortened 

reflection period

Group 2b: Lost capacity 
or died during 

reflection period

Total number 68 49 19

Age, yr, median (range) 73 (28 to 95) 77 (51 to 102) 79 (37 to 95)

Sex

    Male 35 (51) 19 (39) 11 (58)

    Female 33 (49) 30 (61) 8 (42)

PPS score at time of written MAiD request, 
%, median (range)

50 (30 to 70) 30 (10 to 50) 30 (20 to 50)

Location of request

    Inpatient 38 (56) 44 (90) 17 (89)

    Outpatient 30 (44) 5 (10) 2 (11)

Diagnosis

    Cancer 52 (76) 34 (69) 15 (79)

    Noncancer 16 (24) 15 (31) 4 (21)

Time between written MAiD request and 
first assessment, d, median (range)†

3.5 (–5 to 277) 0 (–3 to 7) 1 (–1 to 82)

Note: PPS = palliative performance scale.
*Except where indicated otherwise.
†This variable is expressed as a negative value for patients who had a formal assessment before completion of a formal written request.

Table 2:  Bivariable and multivariable logistic regression analysis of potential risk factors for loss of decisional capacity, death or 
shortening of 10-day reflection period for medical assistance in dying

Type of analysis; OR (95% CI)

Variable Bivariable logistic regression Multivariable logistic regression

PPS score, per 10-unit decrease 4.49 (2.91–7.55) 4.63 (2.87–8.23)

Age, continuous 1.02 (0.997–1.05) 0.99 (0.96–1.03)

Sex, female 1.34 (0.69–2.65) 1.70 (0.66–4.52)

Location of signing written request, inpatient 6.88 (2.89–18.46) 1.99 (0.65–6.41)

Diagnosis, cancer 0.79 (0.36–1.71) 2.19 (0.71–7.14)

Note: CI = confidence interval, OR = odds ratio, PPS = palliative performance scale.
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between receipt of a written request and authorization of 
the prescription by a physician.18 Belgian euthanasia law 
requires a wait period of “at least one month between the 
written request and the performance of euthanasia in situa
tions where death is not imminent.”19 However, advance 
directives in Belgium are also permitted; such a directive 
would be acted upon only in the instance of a patient who 
has become unconscious at the time of euthanasia. Although 
the Can adian law itself is now under review, and the man
datory reflection period may no longer be required in the 
updated legislation, identifying patients who are at high risk 
of a rapid change in condition remains clinically relevant.

Previously published findings from both our group and 
others12,20,21 have suggested that a request for MAiD is a reflec
tion of the individual’s longstanding personality characteristics, 
world view and lifelong values. Individuals accessing MAiD typ
ically strongly desire control over the conditions of their endof
life care and place importance on autonomy, independence and 
a sense of self.14,21 For these patients, the possibility of being 
denied access to MAID because of a loss of capacity is tremen
dously distressing, to the point that some will forgo adequate 
symptom management to ensure that medications do not inter
fere with their capacity.22 The challenge lies in identifying 
which patients appropriately merit exclusion from the mandated 
wait period while still respecting the legislative safeguards.

Threequarters of our cohort had a primary cancer diagno
sis. We anticipated that malignancy would be associated with 
greater risk of early loss of capacity, given the risk of precipi
tous decline from intercurrent complications in these patients. 
In comparison, patients with nonmalignant disease often live 
for longer periods despite substantial disability. However, we 
did not find that diagnosis (in terms of the binary division of 
cancer v. noncancer) was a significant predictor. This may be 
explained in part by recognizing that for both groups, 
decisionmaking about the end of life may have been left to 
very late stages of illness, specifically at the time of an acute 
decline, as opposed to being addressed earlier in the trajectory 
of disease.

Location of the request was significant on bivariable analy
sis, with admitted patients having a greater risk of shortening 
of the reflection period, death or loss of capacity relative to 
those who made their request as outpatients. However, the 
magnitude of this effect was attenuated on multivariable 
analy sis, with PPS accounting for the differences seen.

PPS has previously been shown to be an independent 
predictor of death in various health care settings, with lower 
PPS scores indicating poorer function and shorter overall 
survival times.23–27 We observed that the distribution of PPS 
values differed between the 2 groups, with skewing toward 
lower PPS values in group 2 relative to group 1 (median 
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Figure 2: Distribution of palliative performance scale (PPS) scores for patients who lost decisional capacity or whose reflection period 
was shortened, relative to those without shortening of the reflection period.
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PPS 30% v. 50%; Figure 2). Although it is sometimes pos
sible to predict a patient’s imminent loss of capacity and the 
need for urgent provision of MAiD at the time of first 
assessment, our cohort included many patients for whom 
we did not anticipate this need initially. Further analysis of 
the 19 patients who lost capacity or died before provision of 
MAiD (group 2b) again showed a median PPS of 30% 
(range 20%–50%), as compared with the higher median 

PPS in group 1. To ensure that delayed assessment was not 
a factor in group 2b, we noted the time from completion of 
the formal written request to the time of first assessment. As 
shown in Table 1, the median time between request and 
assessment was similar between groups 2a and 2b. Attention 
to PPS at the time of the initial request may highlight 
patients more vulnerable to rapid decline and in need of 
regular surveillance, to reduce the chances of subsequent 
loss of capacity and therefore loss of the opportunity to 
receive MAiD.

The receiver operating characteristic curve for PPS indi
cates that if sensitivity and specificity are considered to be 
equally important, a PPS of 30% or less would be the appro
priate cutoff (distance to 1,1 = 0.336). However, given the 
crucial importance of capturing the window for access to 
MAiD in these patients, we propose that the sensitivity of the 
test criteria carries greater importance than specificity. A PPS 
of 40% or less offers greater sensitivity (0.897; Table 3), 
resulting in a lower proportion of falsenegative errors, 
while still remaining proximal to 1,1 (distance = 0.354). As 
such, we propose using a PPS value of less than or equal to 
40% at the time of first assessment as a potential marker for 
patients at high risk of early loss of capacity or death.

With this knowledge in mind, we have adapted our insti
tutional approach to mitigate the risk of patients losing 
capacity before provision of MAiD, specifically when they 
have identified MAiD as being of high importance. For any 
patient with a PPS score less than or equal to 40% at the 
time of first assessment, the primary MAiD assessor follows 
the patient closely, usually with daily assessments, with a 
view to identifying any clinical deterioration. The patient 
and family are alerted at the outset to the strong possibility 
that MAiD may need to proceed on an urgent basis. The 
vascular access team assesses the patient promptly to ensure 
adequate venous access, and the pharmacy is notified. The 
unit’s patient care manager and interdisciplinary staff are 
notified of the possibility of urgent provision of MAiD, so 
that appropriate staffing can be allocated for the procedure 
and bereavement support.

Specificity
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Figure 3: Receiver operating characteristic curve for palliative perfor-
mance scale (PPS). Area under the curve = 0.87. Point A = cut point 
for PPS ≤ 30 (where distance from optimal sensitivity/specificity is 
0.336), with sensitivity 0.691, specificity 0.868, positive predictive 
value (PPV) 0.839 and negative predictive value (NPV) 0.738. Point 
B = cut point for PPS ≤ 40 (where distance from optimal sensitivity/
specificity is 0.354), with sensitivity 0.897, specificity 0.662, PPV 
0.726 and NPV 0.865.

Table 3:  Sensitivity, specificity, positive predictive value and negative predictive value for various PPS cut points (n = 136) 

PPS, %* Sensitivity Specificity
Positive

predictive value
Negative

 predictive value Distance from 1,1

≤ 10 0.015 1.000 1.000 0.504 0.985

≤ 20 0.279 1.000 1.000 0.581 0.721

≤ 30 0.691 0.868 0.839 0.738 0.336

≤ 40 0.897 0.662 0.726 0.865 0.354

≤ 50 1.000 0.324 0.596 1.000 0.676

≤ 60 1.000 0.015 0.504 1.000 0.985

≤ 70 1.000 0.000 0.500 –† 1.000

*PPS = palliative performance scale, a discrete variable ranging from 0% to 100%, by increments of 10, where 0% represents death. None of the patients in this study 
sample had a PPS over 70%.
†Dash represents no actual number (i.e., 0/0).
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Limitations
The main limitation of this study was the use of a predomin
antly inpatient population in a single clinical setting; as such, 
the results may not be generalizable to other patient popula
tions or other settings. In particular, predictive values may be 
higher in our sample than in a sample from a largely out
patient setting. Furthermore, the number of assessors at our 
institution was limited, which may have added individual bias 
to clinical decisions that would differ from those of other 
assessors. Similar analyses at other sites would be warranted to 
confirm or refute these findings.

Conclusion
Unlike age, sex, location of request and diagnosis, our study 
showed that the PPS score was associated with loss of capacity 
or shortening of the reflection period, with lower scores incre
mentally increasing the risk of these outcomes. These findings  
suggest that when patients with PPS less than or equal to 40% 
have made a formal request for MAiD, they should be fol
lowed carefully, potentially with steps taken to allow for rapid 
provision of MAiD and with recognition of the potential need 
to shorten the reflection period. Further research should seek 
to validate the utility of the proposed PPS cutoff value exter
nally, particularly in different patient care settings, as well as 
different institutions. In addition, exploring the impact of a 
changing PPS may further help in identifying those at risk of 
losing decisional capacity.
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