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ABSTRACT
Background In the hospital setting, inadequate
engagement between healthcare professionals
and seriously ill patients and their families
regarding end-of-life decisions is common.
This problem may lead to medical orders for
life-sustaining treatments that are inconsistent
with patient preferences. The prevalence of this
patient safety problem has not been previously
described.
Methods Using data from a multi-institutional
audit, we quantified the mismatch between
patients’ and family members’ expressed
preferences for care and orders for life-sustaining
treatments. We recruited seriously ill, elderly
medical patients and/or their family members to
participate in this audit. We considered it a
medical error if a patient preferred not to be
resuscitated and there were orders to undergo
resuscitation (overtreatment), or if a patient
preferred resuscitation (cardiopulmonary
resuscitation, CPR) and there were orders not to
be resuscitated (undertreatment).
Results From 16 hospitals in Canada, 808
patients and 631 family members were included in
this study. When comparing expressed preferences
and documented orders for use of CPR, 37% of
patients experienced a medical error. Very few
patients (8, 2%) expressed a preference for CPR
and had CPR withheld in their documented
medical orders (Undertreatment). Of patients who
preferred not to have CPR, 174 (35%) had orders
to receive it (Overtreatment). There was
considerable variability in overtreatment rates
across sites (range: 14–82%). Patients who were
frail were less likely to be overtreated; patients who
did not have a participating family member were
more likely to be overtreated.
Conclusions Medical errors related to the use of
life-sustaining treatments are very common in
internal medicine wards. Many patients are at risk
of receiving inappropriate end-of-life care.

INTRODUCTION
From the perspective of seriously ill, hos-
pitalised elderly patients and their family
members, effective communication and
decision-making and open relationships
with their healthcare providers are
central to their construct of quality of
end-of-life (EOL) care.1 There are great
opportunities for the improvement of
these practices.2 In a multicentre audit of
communication practices in 12 hospitals
in Canada, we used a validated question-
naire to interview patients and family
members shortly after hospital admission
to determine their perspectives about
whether healthcare professionals engaged
them in key processes of communication
and assessed concordance between pre-
ferences for EOL care as stated by the
patient and/or family member and
medical orders for the use of life-
sustaining treatments as documented by
the physicians.3 We found that there was
very little effective communication
between the patient/family and members
of the healthcare team about goals of
care. This occurred despite the fact that
most patients and family members had
discussed among themselves options
about life support near the EOL before
admission to hospital and could clearly
express their preferences for EOL care.
In nearly 30% of cases in which patients
and family members had reported a
preference for the use (or non-use) of
life-sustaining treatments, there was no
documentation of a preference in the
medical record. Even when preferences
were documented, written orders for resus-
citation (cardiopulmonary resuscitation,
CPR) were discordant with the patients’ or
family members’ expressed preferences in
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more than two-thirds of cases. Most of the discordance
was related to the patient wishing for some limitation of
life-sustaining technologies at the EOL, whereas docu-
mentation in the chart stated that the patient was to
receive full resuscitation if necessary (‘full code’). We
posit that these discordances are medical errors.
The term, ‘medical error’ has been defined as “the

failure to complete a planned action as it was
intended, or when an incorrect plan is used in an
attempt to achieve a given aim”.4 In the case of EOL
communication, the ‘intended action’, or the ‘given
aim’ is to provide life-sustaining treatments to ser-
iously ill hospitalised patients in a manner that is con-
cordant with their preferences. To achieve this goal,
these preferences must be known to healthcare provi-
ders before the time that care is provided. Therefore,
to provide patient-centred care, preferences must be
elicited accurately from the patient or substitute deci-
sion maker (often a family member) and be clearly
documented in the patient’s medical record. Two
types of errors may occur in this context. First,
equivalent to not having a plan at all, is a complete
lack of communication and documentation. By
default, aggressive life support would likely be offered
in such cases, occasionally against a patient’s prefer-
ences. Second, corresponding to using an incorrect
plan, the documented goals of care may not reflect
the patient’s actual preferences, either because com-
munication was ineffective or it was absent. These
errors may result in opposite situations, each with
possible serious implications: (1) Undertreatment—a
patient who is interested in receiving CPR and is not
ordered to receive it and suffers cardiac arrest and
dies with no resuscitative attempts and (2)
Overtreatment—a patient who desires ‘comfort man-
agement only’ but is ordered to be resuscitated and
has a cardiac arrest and is resuscitated and transferred
to the Intensive Care Unit (ICU). Although generally a
small fraction of medical errors result in adverse
events,5 in this case, the implications of errors in EOL
communication can be serious. Specifically, errors
stemming from poor EOL communication and docu-
mentation may potentially lead to inappropriate deliv-
ery, or withholding of care, unnecessary increase in
healthcare costs, and patient and family dissatisfaction
at the EOL. Thus, the purpose of this paper is to
determine the prevalence and nature of errors related
to EOL communication and documentation of
preferences.

METHODS
Given the importance of communication and
decision-making at the EOL, we developed an audit
tool to measure communication, decision-making and
documentation practices in acute care settings (The
Audit of Communication, CarE Planning, and
documenTation or The ACCEPT Study, see http://
www.thecarenet.ca for more information). Beginning

in September 2011, we conducted three separate and
sequential cross-sectional surveys or audits in acute
care hospitals in Canada that ended in March 2015.
The details of these audits have been previously pub-
lished.3 We included a convenience sample of large
hospitals in British Columbia, Alberta, Ontario and
Quebec. Hospitalised patients were enrolled if they
were 55–79 years old and had advanced pulmonary,
cardiac or liver disease, metastatic cancer (see online
supplementary appendix 1 for details), or if they were
80 years of age or older and admitted to hospital
from the community for an acute medical or surgical
condition. If none of the above criteria were met, any
patient whose death within the next 6 months would
not surprise any member of their care team was also
included.6 For the purposes of this analysis, data sets
from all three audits were combined.
In all audits, we administered a questionnaire7

during face-to-face interviews with patients and family
members to assess the quantity and quality of EOL
communication and decision-making. Potentially eli-
gible patients were approached after day 2 of hospital-
isation to allow for abatement of acute symptoms that
were present at the time of admission. Patients were
identified by the attending physician, medical resi-
dents, other healthcare team members and/or by a
research coordinator. Patients unable to communicate
due to language (unable to speak English or French)
or cognitive reasons were excluded. However, if their
family member was available, this person was
approached independent of the patient. Otherwise,
enrolled study patients were asked to identify an adult
family member who knew them the best (inclusive of
partners, significant others and/or close friends) and
who had visited the patient in hospital at least once.
After enrolment, the research coordinator con-

ducted separate face-to-face interviews with patients
and their family members. The details of development
and validation of the questionnaire used during this
interview are described elsewhere.7 Questions assessed
the extent to which patients had thought about the
kinds of life-sustaining treatments they would or
would not want in the context of a life-threatening or
serious illness, what their preferences regarding life-
sustaining treatments were, if they had shared those
preferences with anyone, if so, with whom, and
whether a doctor had discussed their prognosis with
them. To elicit preferences for use of life-sustaining
treatments, we used a taxonomy that varied slightly
across the three audit cycles (see online supplementary
appendix 2). In the last audit cycle, respondents were
asked to pick the one that best represented their
wishes: (1) Use machines and all possible measures
including CPR with a focus on keeping me (or my
family member) alive at all costs; (2) Use machines
and all possible measures with a focus on keeping me
(or my family member) alive but if my heart stops, no
CPR; (3) Use machines only in the short term to see if
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I (or my family member) will get better but if my
illness is prolonged, change focus to comfort measures
only. If the heart stops, no CPR; (4) Use full medical
care to prolong my life (or life of my family member)
but if my heart or breathing stops, no CPR or breath-
ing machines; (5) Use comfort measures only, with a
focus on improving quality of life and comfort. Allow
natural death and no artificial prolongation of life and
no CPR; or (6) Unsure. In the first two audit cycles,
participants could select a preference that contained a
‘mix’ of the above goals but did not explicitly state
whether CPR was to be used or not. Because of this
ambiguity, respondents who selected this preference
were not used in this analysis.
We also sought to determine if the patients had for-

mally documented these wishes in a written advance
care plan or directive, whether they had formally
documented their choice of substitute decision maker,
and whether they were asked about these prior discus-
sions or written documents upon admission to hos-
pital. We asked family members about their wishes for
the patient, not a proxy assessment of the patient’s
wishes.
After completion of the interview, on the same day,

the research coordinator reviewed the medical record
to determine documented orders regarding life-
sustaining treatments including CPR using the same
taxonomy/categories as for patient preferences.
Demographic characteristics of the patients and family
members were determined from direct interview of
the patient and/or family or chart abstraction. We
used the Clinical Frailty Scale, a well validated 8-point
assessment tool, to define frailty.8 At the end of hos-
pital stay, the chart was reviewed to determine use of
CPR and palliative care consultations.

Statistical analysis
Demographics of patients and their family members
are described as means, SDs and ranges for continuous
variables and as counts and percentages for categorical
variables. Concordance between stated preferences
and documented goals of care was calculated for sub-
jects who had both of these items available; patients
who had missing data or who were ‘unsure’ of their
preferences were excluded from these analyses. If the
patient preferred CPR and if there were no documen-
ted goals of care on the chart, the case was considered
concordant because the default in all participating
institutions was to resuscitate these patients. If patients
preferred not to be resuscitated and there was no
documentation, such cases were considered to be dis-
cordant and consistent with a medical error. Given
that not all levels of disagreement could be considered
of equal severity, we analysed the disagreement
between expressed preferences and documented
orders for the use of life-sustaining treatments, focus-
ing on the use (or not) of CPR. For example, if the
patient/family member preferred CPR but the

documented orders indicated withholding of CPR,
this situation was called potential undertreatment. If
expressed preferences were for no CPR but the docu-
mented orders indicated that CPR would be provided
(if needed) or there were no documented goals of care
(default to receive CPR), this situation was called
potential overtreatment. We also examined an
extreme subset of potential overtreatment in which
the patient/family member preferred comfort mea-
sures only but the documented order indicated that
they would receive CPR. To evaluate the effect of
using family members who were not substitute
decision-makers as informants in this study, we con-
ducted a sensitivity analysis where we excluded those
family members who were not substitute decision-
makers and evaluated the impact on concordance and
medical error rates.
Variations in concordance and medical error rates

across participating sites were also assessed by report-
ing average, maximum and minimum site medical
error rates for patients and family members. Sites con-
tributing responses from 5 or patients or family
members were excluded from this analysis given the
paucity of site data.
Finally, we used regression modelling to determine,

when controlling for site, which patient characteristics
are associated with potential overtreatment. We
included all patient characteristics reported in table 1
as covariates. In addition, we added a variable to
denote whether only the patient participated in the
study or patient and his/her family member partici-
pated. This study was approved by the Research
Ethics Boards of all participating institutions and all
participants provided written informed consent.

RESULTS
At 16 hospitals, we approached a total of 1466 eli-
gible patients and 962 potentially eligible family
members; 816 patients and 642 family members con-
sented, yielding an enrolment rate of 56% and 67%,
respectively (figure 1). Of the 642 participating family
members, in 295 cases (46%), the corresponding
patient participated as well; for the remaining 347
family members (54%), the patient did not partici-
pate, usually because they were too unwell. The
average age of the participating patients was 80 years
(table 1). The average age of the participating family
members was 61 years and most were children of the
patient (58%; table 2). Most patients and family
members were Caucasians. In 397 out of the 500
patients (80%), a standardised folder or any other
strategy to easily localise Advance Care Planning
(ACP)/advance directives (AD) tools in the medical
record was supposed to be used according to local
hospital policies. However, only in 238 patients
(60%) could research staff find the specialised folder.
As shown in table 3, most patients preferred either

comfort care (29%) or some limitation of medical
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care that does not include CPR (50%) whereas only
12% preferred life support including resuscitation
(table 3). Similarly, family members more commonly
preferred comfort care (33%) or some limitation of
medical care that does not include CPR (48%) whereas
only 13% preferred life support including resuscitation
for their loved ones (table 3). Less than 10% of patients
and families were unsure of their preferences (table 3).
We were unable to elicit preferences in seven (1%)
patients and four (1%) family members. During this
index hospitalisation, only one patient actually
received CPR. Palliative care consultations were used
in 44 (9%) of patients and rates did not defer between
patients with and without a medical error.

Medical error rates
From the calculation of medical error rates, we
excluded 308 patients and 223 family members
because of no preference information available,
‘unsure’ preferences, or it was unclear if they wanted
CPR or not (figure 1). Documentation of medical
orders for life-sustaining treatment was not found for
122 (15%) of patients; across sites, this omission
ranged from 0% to 50%. Raw concordance between
patients’ and family members’ expressed preferences,
and documentation of orders for life-sustaining treat-
ment in the medical record was 35% and 33%,
respectively (table 4). As judged by comparing
expressed preferences and documented orders for use
of CPR, 37% of patients experienced a medical error.
Very few patients (8, 2%) expressed a preference for
CPR and had CPR withheld in their documented
medical orders (potential undertreatment, table 4). Of
patients who preferred not to have CPR, 80 (16%)
had orders to receive it and 94 (19%) had no docu-
mented goal of care orders and thus, by default,
would receive CPR in the event of a crisis/life-
threatening event (Total potential overtreatment error
rate: 174 (35%)). A subset of this last group, 34 (7%)
preferred comfort measures only and had documented
orders to receive CPR. Similar findings were observed
based on family members’ preferences and documen-
ted orders for life-sustaining treatments in the
patient’s chart (table 4). Results did not change appre-
ciably when family members who were not substitute
decision-makers were excluded from the analysis (con-
cordance remained the same at 33.1% and medical
error rates went from 46.8% to 49.6%).
There was wide variation in concordance and

medical error rates across sites (table 5). From a
patient’s perspective, medical error rates varied from a
minimum of 25% to a maximum of 67% across 16
sites. From a family member’s perspective, medical
error ranged from 19% to 82% across 14 sites. The
majority of the errors related to potential overtreat-
ment, which ranged from 14% to 82% (table 5).

Table 1 Patient demographics

Participants
(n=808)

Age* 80.3±9.4 (55.0–107.0)

Sex

Male 353 (43.7%)

Female 455 (56.3%)

Charlson comorbidity index* 2.8±2.6 (0.0–13.0)

Marital Status

Married or living as married 282 (34.9%)

Other 506 (62.6%)

Missing or declined 20 (2.5%)

Do you live alone?

Yes 343 (42.5%)

No 444 (55.0%)

Missing or declined 21 (2.6%)

Location of last residence noted above

Rural 67 (8.3%)

Urban 712 (88.1%)

Missing or declined 29 (3.6%)

Health literacy (REALM-R) score 7.3±1.5 (0.0–8.0)

Education—highest level achieved

High school graduate 172 (21.3%)

Post high school graduate (any) 329 (40.7%)

Other 285 (35.3%)

Missing or declined 22 (2.7%)

Do you identify with a formal religious group or practice?

Protestant 276 (34.2%)

Catholic 189 (23.4%)

Other 81 (10.0%)

None 237 (29.3%)

Missing or declined 25 (3.1%)

Race and language

White (yes vs no) 765 (94.7%)

White; speaking a language other than English or
French on a daily basis (yes vs no)

138 (17.1%)

Non-white; speaking a language other than
English or French on a daily basis (yes vs no)

26 (3.2%)

How fit or frail was the patient at this point?

Frail (category 5–8) 280 (34.7%)

Other (category 1–4) 521 (64.5%)

Missing or declined 7 (0.9%)

Inclusion criteria

Age ≥55 years with chronic obstructive lung
disease, congestive heart failure, cirrhosis, cancer
and/or end-stage dementia

319 (39.5%)

Age ≥80 years and admitted to hospital from
community for acute medical care team
assessment

477 (59.0%)

Expected death within 6 months 12 (1.5%)

Diagnosis

Chronic obstructive lung disease 122 (15.1%)

Congestive heart failure 80 (9.9%)

Cirrhosis 12 (1.5%)

Cancer 127 (15.7%)

End-stage dementia 1 (0.1%)

n, number of patients/family members reported ‘yes’.
*Mean, standard deviation (range).
REALM-R, Rapid Estimate of Adult Literacy in Medicine-Revised.

Original research

674 Heyland DK, et al. BMJ Qual Saf 2016;25:671–679. doi:10.1136/bmjqs-2015-004567

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://qualitysafety.bm

j.com
/

B
M

J Q
ual S

af: first published as 10.1136/bm
jqs-2015-004567 on 9 N

ovem
ber 2015. D

ow
nloaded from

 

http://qualitysafety.bmj.com/


Potential overtreatment in the ‘comfort only’ sub-
group ranged from 0% to 23%.
Patients who were frail were less likely to be poten-

tially overtreated (OR 0.7, 95% CI 0.5 to 0.9,
p=0.004). There was a tendency for patients who
had end-stage disease to be less likely to be poten-
tially overtreated (OR 0.5, 95% CI 0.3 to 1.1,
p=0.09). Patients whose family members did not par-
ticipate in this study tended to be more likely to be
potentially overtreated (95% CI 0.8 to 1.5, p=0.15)
(eTable 1).

DISCUSSION
In this multicentre observational study, we elicited
patients’ and family members’ preferences for the use
of life-sustaining measures and compared these prefer-
ences to documented orders. The majority of these
older, hospitalised patients and their participating
family members expressed a preference for comfort

care only. It is noteworthy that 15% of patients
did not have any documentation regarding the use of
life-sustaining treatment but for those who did, we
found poor agreement between these expressed pre-
ferences and documented orders for these life-
sustaining treatments. Crude agreement was less than
30%. There is a range of discordance between prefer-
ences and orders, not all situations are equally as
harmful (or potentially harmful). We focus on the
situation when a patient requests CPR and there are
orders not to receive it, or more commonly, when a
patient prefers not to be resuscitated and there are
orders to receive it. These medical errors occurred in
approximately a third to a half of cases from a
patient’s perspective and from a family member’s per-
spective, respectively. Moreover, these error rates
varied widely across all participating sites (from 14%
to 82%). Frailty and the presence of significant end-
stage disease were associated with a lower risk of

Figure 1 Flow diagram of patients and families involved in this study.
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potential overtreatment whereas the absence of a par-
ticipating family member was associated with a
greater risk of potential overtreatment. It is notable
that low health literacy was not associated with poten-
tial overtreatment, suggesting that these patients can
meaningfully participate in EOL conversations

without increased risk of potential overtreatment (or
undertreatment).
The results of this larger, multi-institutional audit

using a combined data set are consistent with our pre-
viously reported findings from our first audit that also
highlight poor concordance between expressed prefer-
ences and documented orders but further elaborate
the nature of the disagreement.3 The most common
form of disagreement, potential overtreatment, is
when the patient expresses a desire not to be resusci-
tated but CPR is ordered (or assumed to be ordered)
in the medical record. These findings are consistent
with other reports in the literature in other clinical
settings that document significant overtreatment at the
EOL due principally to poor communication.9 10 This
discordance has significant potential for harming
patients (and their families) and is inconsistent with
patient-centred care.
There are also significant economic implications of

these medical errors. Inadequate (or absent) EOL con-
versations are associated with increased intensification
of care leading to increased costs of care.11 Millions
of dollars per year of wasted healthcare resources
could be recovered if we could solve this problem and
stop providing unwanted treatments to seriously ill
hospitalised patients.9 Moreover, there is an oppor-
tunity cost because resources for healthcare are finite.
There is considerable demand for critical care services
and those demands are likely to increase as society
ages and more people live with advanced, serious ill-
nesses. If ICU beds are full and occupied by patients
who receive unwanted treatment, then beds will not
be available to other patients who might benefit from
critical care. Delays in accessing ICU care have been
shown to increase patient morbidity and mortality.12

What are the possible sources of error in the EOL
communication and decision-making process that may
explain our findings? The placement of medical
orders for life-sustaining treatments in a patient’s
chart is the final step in a complex process, which
includes reflection, discussion, education and advice-

Table 2 Family member demographics

Family members
(n=631)

Age* 60.6±13.2 (20.0–92.0)

Sex

Male 161 (25.5%)

Female 469 (74.3%)

Missing or declined 1 (0.2%)

Relationship to patient

Spouse/partner 177 (28.1%)

Daughter/son 363 (57.5%)

Other 68 (10.8%)

Missing or declined 23 (3.6%)

Education (highest level achieved)

High school graduate 125 (19.8%)

Post high school graduate (any) 387 (61.3%)

Other 90 (14.3%)

Missing or declined 29 (4.6%)

Identification with formal religious group or practice

Protestant 172 (27.3%)

Catholic 185 (29.3%)

Other 71 (11.3%)

None 176 (27.9%)

Missing or declined 27 (4.3%)

Respondent is the substitute decision maker 436 (69.1%)

Race and language

White (yes vs no) 535 (84.8%)

White; speaking a language other than
English or French on a daily basis (yes vs no)

115 (18.2%)

Non-white; speaking a language other than
English or French on a daily basis (yes vs no)

70 (11.1%)

n, number of patients/family members reported ‘yes’.
*Mean, standard deviation (range) (n).

Table 3 Expressed preferences for end-of-life care

Patients
(n=808)

Family members
(n=631)

As it relates to your overall plan of care, if the situation were to arise in which there was a deterioration of your (or your loved one’s) health, which
option, at this point in time, would you prefer for your/their care?

All possible life-supporting treatments including CPR 12.2 (7.3 to 17.0) 12.6 (8.0 to 17.2)

Full medical care, no CPR 20.0 (15.5 to 24.4) 16.6 (12.9 to 20.2)

Different degrees of life-supporting treatments but no CPR 9.1 (5.6 to 12.5) 9.1 (4.6 to 13.5)

Mixed goals where CPR not explicitly stated* 20.8 (14.7 to 27.0) 22.3 (17.5 to 27.1)

Use comfort measures 29.3 (23.3 to 35.2) 33.0 (25.7 to 40.3)

Unsure* 8.1 (5.0 to 11.1) 6.4 (3.8 to 9.0)

Missing/declined* 0.6 (0.0 to 1.5) 0.2 (0.0 to 0.5)

Proportion of respondents preferring each treatment option (%, 95% CI).
*Participants selecting these preferences were omitted from analysis of medical error.
CPR, cardiopulmonary resuscitation.
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giving, decision-making, and finally documentation.
Each of these steps can be affected by various human
and system-related factors, barriers and challenges,
including time and space, skills and expertise, the
availability of established processes, and the need to
provide social and emotional support to patients and
their families. Examining this situation using a system-
based analysis can identify multiple contributing
factors, including patient, provider, team, training,

task and environment-related factors.13 Although
many patients have considered their preferences
regarding EOL care before the hospital admission, a
considerable proportion have not.3 Furthermore, due
to physical and cognitive dysfunction surrounding an
acute illness, or simply to avoid emotional distress,
many clinicians have not initiated a conversation
about EOL with their patients. Furthermore, the task
of discussing and documenting patients’ goals of care

Table 4 Concordance between expressed preferences and documented goals

Patients Family members

Preferences*

Documented goals*

Preferences*

Documented goals*

1 2 3 4 5 Total 1 2 3 4 5 Total

1 56 0 7 1 28 92 1 34 0 8 3 31 76

2 26 3 34 3 7 73 2 4 5 15 1 32 57

3 20 3 74 8 36 141 3 8 1 33 4 46 92

4 34 8 85 16 51 194 4 15 3 58 32 75 183

Total 136 14 200 28 122 500 Total 61 9 114 40 184 408

Agreement=35.4% Agreement=33.1%

Medical error rate: Total=36.4%
Potential undertreatment:1.6%
Potential overtreatment:34.8%
Potential overtreatment in patients preferring ‘comfort’ only: 6.8%

Medical error rate; Total=46.8%
Potential undertreatment: 2.7%
Potential overtreatment: 44.1%
Potential overtreatment in family members preferring ‘comfort’ only: 3.7%

κ=0.20 κ=0.29

Weighted κ=0.30 Weighted κ=0.39

*Taxonomy of documented goals is as follows:
1. All possible life-sustaining treatments including cardiopulmonary resuscitation (CPR).
2. Different degrees of life-sustaining treatments but no CPR.
3. Full medical care, no CPR.
4. Use of comfort measures.
5. No documented goals of care order.
Agreement: the percentage of patients/family members whose preferences and their documented goals are the same or whose preferences are #1 and
there are no documented goals of care order. The cells highlighted in yellow are included in this calculation. For this calculation, we omitted patients which
expressed uncertainty about their preferred goals of care.
Medical error rate: These are the most extreme areas of discordance and thus considered a medical error. Undertreatment is calculated by considering the
percentage of patients/family members whose preferences are #1 (for CPR) and their documented goals are #2, #3 or #4 (withheld CPR). Potential
overtreatment is when expressed preferences are #2, #3 or #4 (no CPR) and their documented goals are #1 or there are no documented goals of care
order (will receive CPR). Potential overtreatment in patients preferring ‘comfort’ only is when patient/family express a preference for #4 (comfort measures
only) and they are ordered to receive CPR (#1).

Table 5 Medical error rates by site

Site averages No. of sites Mean site average (%) Minimum (n) Maximum (n)

Patients

Agreement 16 35.4 11.5% (26) 59.3% (27)

Total medical error rate 16 39.7 25.0% (60) 66.7% (6)

Potential undertreatment rate 16 1.3 0.0% (24) 3.8% (26)

Potential overtreatment rate 16 38.4 21.7% (60) 66.7% (6)

Potential overtreatment in ‘comfort’ only rate 16 7.0 0.0% (27) 23.3% (30)

Family members

Agreement 14 31.2 0.0% (11) 70.6% (17)

Total medical error rate 14 47.6 19.0% (21) 81.8% (11)

Potential undertreatment rate 14 2.8 0.0% (11) 8.7% (23)

Potential overtreatment rate 14 44.9 14.3% (21) 81.8% (11)

Potential overtreatment in ‘comfort’ only rate 14 3.4 0.0% (11) 13.0% (23)

n, the number of respondents from the site with minimal or maximal value.
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may not be supported by well established procedures
and protocols in many organisations. Consequently,
EOL communication may not be routinely integrated
into providers’ workflow. In a prior publication,14 we
explicated the key communication steps related to
establishing goals of care. Patients and family
members identified the following elements as most
important to discuss: (1) preferences for care in the
event of life-threatening illness, (2) values, (3) progno-
sis, (4) fears or concerns, and (5) questions about
goals of care; but also reported that clinicians infre-
quently discussed/broached these issues with them.
However, addressing more elements of goals of care
discussions was associated with greater concordance
between patients’ preferences and prescribed goals of
care and with greater patient satisfaction. If healthcare
providers engaged more frequently in these five com-
munication processes, the incidence of medical errors
related to communication at the EOL (and its attend-
ant consequences) could be reduced.
Even if conversations happen and are documented,

the misinterpretation of documented orders may lead
to errors.15 In a survey of emergency room physicians,
there was wide variation in the application of life-
sustaining treatments to patients with document phys-
ician orders for the use of life-sustaining treatments
suggesting the training and/or safeguards need to be
in place to ensure patients are receiving the treatments
that are ordered.
Finally, the clinical environment poses various bar-

riers and challenges, including time constraints,
various distractions and competing objectives, so that
EOL communication may lose priority, and providers
may lose situational awareness regarding this task. For
example, the Study to Understand Prognoses and
Preferences for Outcomes and Risks of Treatments
demonstrated that over half of attending physicians
were unaware of their patients’ treatment prefer-
ences.16 The relevance of any of these factors to
different healthcare organisations, and specific units,
may vary as does the safety climate.17 This is illu-
strated by the fact that medical error and concordance
rates varied considerably across our sites. Therefore,
the measures necessary to address this problem need
to be specifically designed for different organisations
and clinical areas. Nevertheless, perhaps something
can be learned from top performing sites that can be
disseminated to other sites.
Strengths of this study include the ‘real time’ assess-

ment of preferences and objective measures of con-
cordance between these preferences and documented
orders for life-sustaining treatments. The multiyear,
multicentre nature of the study increases the generalis-
ability of the findings. However, our study population
is limited to mostly Protestant Caucasians who speak
English. We are uncertain if these estimated event
rates apply to other religious or minority groups in
Canada and hypothesise, given the communication

and EOL decision-making difficulties with such
groups, that medical error rates might even be higher
or at least, the nature of the medical error may be dif-
ferent. Another potential limitation is that the
patient’s preference when stated to the research nurse
during our research interview may not be an accurate
reflection of what their ‘true’ preference would be if
the attending physician could help to put the decision
into the context of what is actually going on with the
patient during the hospital admission.

CONCLUSIONS
Medical errors related to communication about EOL
treatments are very common in internal medicine
wards across Canada, and many older patients in
these wards are at risk of receiving inappropriate EOL
care. There is a striking variability in medical error
rates across hospitals. Patients who are frail and have
significant advanced medical disease have a lower risk
of potential overtreatment whereas older patients who
do not have attendant family members have a higher
risk of potential overtreatment. A system-based
approach, geared to the relevant needs of individual
clinical areas is required to address the communication
and documentation failings highlighted in this
analysis.
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Appendix 1 - Detailed Inclusion criteria 

# Inclusion Criteria 

1 55 years or older with one or more of the following diagnoses:  

 

 Chronic obstructive lung disease 

Defined by at least two of the four following criteria: 

(a) Baseline PaCO2 of > 45 torr,  

(b) cor pulmonale;  

(c) Respiratory failure episode within the preceding year 

(d) Forced expiratory volume in 1 sec <0.5 L 

 

 Congestive heart failure 

New York Heart Association class IV symptoms and left ventricular ejection 

fraction < 25%.  

  

 Cirrhosis 

Confirmed by imaging studies or documentation of esophageal varices and one of 

three conditions:  

a) hepatic coma, 

b) Child’s class C liver disease 

c) Child’s class B liver disease with gastrointestinal bleeding.  

  

 Cancer 

Metastatic cancer or stage IV lymphoma 

  

 End-stage dementia  

(inability to perform all ADLs, mutism or minimal verbal output secondary to 

dementia, bed-bound state prior to acute illness) 

 

 Renal Failure  

Defined as chronic renal failure requiring dialysis. 

OR 

2 Any patient 80 years of age or older admitted to hospital from the community because of 

an acute medical or surgical condition.  

       OR 

3 Any patient 55 to 79 years of age admitted to the hospital, who does not meet the above 

criteria, but in the opinion of a health care team member (Doctor, resident, nurse), he/she 

would not be surprised if the patient died in 6 months. 
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Appendix 2  

 

 

 

 

 

AUDIT CYCLE #1 

 
Aggressive use of heroic measures and artificial life sustaining treatments including CPR to keep me alive 

at all costs 

 Full medical care but in the event my heart stops, or my breathing stops, No CPR 

 

Doctors will be focused on my comfort and alleviate suffering and not on being kept alive by artificial 

means or heroic measures such as trying to prolong my life with CPR and other life- sustaining 

technologies       

 
A mix of the above options (e.g. try to fix problems but if not getting better switch to focusing only on my 

comfort  even if it hastens death) 

 Unsure 

AUDIT CYCLE #2 

 
Aggressive use of heroic measures and artificial life sustaining treatments, including resuscitation (CPR), to 

keep me alive at all costs. 

 Full medical care but in the event my heart stops, or my breathing stops, no CPR. 

 

Doctors will be focused on my comfort, and to alleviate suffering, and not on being kept alive by artificial 

means or heroic measures such as trying to prolong my life with CPR and other life- sustaining 

technologies.       

 
A mix of the above options (e.g. try to fix problems but if not getting better switch to focusing only on my 

comfort even if it hastens death). 

 Unsure 

AUDIT CYCLE #3 

   
Use machines and all possible measures including resuscitation (CPR) with a focus on keeping me alive at 

all costs. 

   Use machines and all possible measures with a focus on keeping me alive but if my heart stops, no CPR. 

   
Use machines only in the short term to see if I will get better but if my illness is prolonged, change focus 

to comfort measures only.  If my heart stops, no CPR. 

   
Use full medical care to prolong my life but if my heart or my breathing stops, no CPR or breathing 

machines. 

   
Use comfort measures only with a focus on improving my quality of life and comfort.  Allow natural death 

and no artificial prolongation of life and no CPR. 

  Unsure 
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Appendix 3  

E-Table 1– Factors Associated with Potential Over-treatment* 

 Odds Ratio (95% CI) 

P value for 

coefficient in 

multi- variable 

analysis 

Age  1.0 (1.0,1.0) 0.32 

Sex (Female vs. Male) 0.8 (0.5,1.2) 0.29 

Charlson comorbidity index  1.0 (0.9,1.1) 0.92 

Marital status (Married or living as married vs. Other) 1.1 (0.7,1.7) 0.62 

Location of residence (Rural vs. Urban) 1.1 (0.5,2.4) 0.88 

Health literacy (REALM-R) score 1.0 (0.8,1.2) 0.73 

Education    

High school graduate vs. post high school graduate 1.0 (0.5,1.9) 0.98 

Other vs. post high school graduate (any) 1.1 (0.7,1.7) 0.67 

Religion   

Catholic vs. Protestant 1.2 (0.9,1.7) 0.22 

None vs. Protestant 1.4 (0.9,2.2) 0.11 

Other vs. Protestant 1.1 (0.7,1.9) 0.67 

Ethnicity (Non-Caucasian vs. Caucasian) 0.9 (0.4,1.9) 0.76 

Frailty (Frail vs. Other) 0.7 (0.5,0.9) 0.004 

Inclusion criteria (55 years or older with end stage chronic disease vs. 

Other) 
0.5 (0.3,1.1) 0.09 

Family member participated (No vs. Yes) 1.3 (0.9,1.8) 0.15 
*Note: 429 subjects included in the multivariate analysis.  
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