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The care of terminally ill patients has become a sub-
stantial issue facing providers and policy-makers. 
Heightening this attention are the evolving per-

spectives on physician-assisted death by various patient 
advocacy groups and the general public. It is likely these 
views are driven in part by recognition that many patients 
experience symptoms at the time of death. Avoiding symp-
toms is important to patients at the end of life and is likely a 
primary motivation for physician-assisted death.1–3

Our knowledge of terminal patients’ experiences is limited. 
In Canada, as in many countries, most deaths occur in acute 
care hospitals.4,5 This may not be the most appropriate loca-
tion to provide end-of-life care,6 but it does create an oppor-
tunity to evaluate symptoms in a large proportion of dying 
patients. Previous research is dated or has focused mostly on 
disease-specific cohorts.7–11 These studies, although limited in 
focus, do suggest that a substantial proportion of patients have 
poor symptom control at the time of death.12–14

We performed this study to describe the epidemiology of 
symptoms before death for patients in a multisite academic 
health sciences centre. This information will guide better ser-

vice delivery by instructing providers on the extent of any 
potential care gap between patient desires and outcomes. 
More importantly, it will help define target populations to 
maximize the impact of any interventions, such as enhanced 
palliative care services and physician-assisted death.

Methods

Study design and population
We conducted this study at The Ottawa Hospital — an aca-
demic health sciences centre with 3 campuses, 1065 beds and 
a catchment area population of about 1 million. We included 
all adult inpatients who died in hospital between Sept. 5 and 
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Background: There is currently debate over the benefits and harms of physician-assisted death. One of the factors influencing this 
debate is concern about symptoms in the days before death. The objective of this study was to describe the frequency of symptoms 
before death and determine patient characteristics associated with these symptoms.

Methods: We reviewed the medical record of every patient who died at a multisite academic teaching hospital over a 3-month 
period. We determined the number of episodes of pain, dyspnea, agitation and nausea during the final 48 hours of life and assessed 
the patient and encounter characteristics associated with 2 or more episodes of symptoms.

Results: A total of 480 patients died during the study period. Of these patients, 29.2% (140/480) had 2 or more symptoms in the final 
48 hours of life. Higher Elixhauser comorbidity scores (relative risk [RR] 1.35, 95% confidence interval [CI] 1.23–1.49), having a fam-
ily doctor (RR 2.33, 95% CI 1.02–5.38), being admitted to the medical oncology service (RR 1.51, 95% CI 1.11–2.05) and having a 
documented order for no resuscitation written early during the stay in hospital (RR 1.38, 95% CI 1.01–1.89) were independently 
associated with symptoms. Admission to intensive care was associated with fewer symptoms (RR 0.39, CI 95% 0.19–0.80).

Interpretation: Symptoms are common in the final 48 hours of life, particularly in patients with multimorbidity who want limitations on 
the aggressiveness of their care. An integrated palliative approach is needed for select at-risk patients.
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Dec. 16, 2013. The study period was a convenience sample 
for which baseline data had already been collected as part of a 
related study. We excluded people who died in the emergency 
department before admission.

Data sources
Data were extracted from 2 main sources, the Ottawa Hospi-
tal Data Warehouse (OHDW), and from direct review of the 
patient’s medical record by a clinician. The OHDW is a rela-
tional database that contains clinical and administrative infor-
mation extracted from the hospital’s information systems, 
including the patient registration system, clinical data reposi-
tory and patient abstracts. Professional coders use Interna-
tional Statistical Classification of Diseases and Related 
Health Problems, 10th revision, Canadian version, to enter 
diagnostic codes.

Study variables
Using a standardized chart extraction form, a clinician 
reviewed the medical record from the final hospital admis-
sion of each patient. The form was initially piloted on 10 
charts to ensure usability and feasibility for collecting each 
data element. Minor modifications were made extracting data 
for the full cohort. Information on patient decision-making 
about resuscitation was collected to understand the wishes of 
people with more symptoms at the end of life. In addition, 
early documentation of patient preferences for resuscitation 
is a quality indicator for end-of-life care.15,16 The variables 
extracted from the patient’s medical record included the 
patient’s wishes for cardiopulmonary resuscitation (CPR) and 
mechanical ventilation as documented during the first 24 
hours of admission, any order to withhold CPR and mechan-
ical ventilation written before the time of death, the number 
of days before death the resuscitation orders were written, 
whether family was present at any point in the final 24 hours 
of life, and symptoms of pain, dyspnea, agitation or nausea 
occurring in the final 48 hours of life.

Using the OHDW, we extracted information regarding 
patient demographics, previous inpatient encounters, total 
length of hospital stay before death, whether the patient had 
a family physician, hospital service on admission and at the 
time of death, most responsible diagnosis that caused the 
patients’ hospital stay, Elixhauser comorbidities, Elixhauser 
score and baseline risk of death at time of admission.17,18 The 
Elixhauser comorbidity score is calculated from 30 different 
medical conditions identified through administrative data. 
The score summarizes disease burden and is correlated with 
the risk of in-hospital death. The estimated baseline risk of 
death in hospital was calculated using a validated risk score 
that uses laboratory test values, patient demographics and 
comorbidities.19

Outcomes
The primary outcome was the incidence of symptoms during 
the final 48 hours of life, as documented in the patient chart. 
We counted each documented episode of pain, dyspnea, nau-
sea or agitation. These symptoms were selected because they 

are common at the end of life and cause considerable distress 
for many patients.1,20 When pain was documented with a rat-
ing on a scale anchored at 0 (no pain) and 10 (worst possible 
pain), we only counted pain scoring 5 or higher. We used this 
threshold to capture pain that was likely causing distress and 
not simply a nuisance.21–23 During the study period, our hospi-
tal had an hourly rounding policy that required nurses to 
assess each patient every hour. There was, however, no stan-
dardized treatment pathway to deal with symptoms.

Analysis
We described the frequency of each symptom in the final 48 
hours of life. We used means (± standard deviation [SD]), 
medians (interquartile range [IQR]) and proportions as 
appropriate to describe the characteristics of patients who 
died during the study period. We compared characteristics of 
patients who had 2 or more episodes of symptoms in the final 
48 hours of life with those who had fewer than 2 episodes of 
symptoms in the final 48 hours of life. We chose a cut-off of 
2 symptomatic episodes because patients with multiple symp-
tomatic episodes are more likely to have a poor-quality death 
and have more to gain from symptom-reducing interven-
tions.24 We used χ2 or 2-sample t-tests as appropriate for the 
bivariate analysis.

We developed multivariable logarithmic binomial regres-
sion models to identify patient and admission characteristics 
associated with the presence of 2 or more symptoms in the 
final 48 hours of life. We chose logarithmic binomial regres-
sion because of the intuitive interpretation of relative risks 
(RRs) and the divergence of odds ratios and RRs when an out-
come is common.25,26 A stepwise model-building approach 
was selected using RRs with corresponding 95% confidence 
intervals (CIs) as the common measure of association. All 
patient and admission characteristics that had p values of 0.10 
or below in the bivariate analysis were used for multivariate 
analysis. Specifically, we tested patient characteristics (age, 
sex, Elixhauser comorbidity score at admission [modelled as a 
continuous variable] and presence of a family physician), hos-
pital admission characteristics (admitting service, number of 
prior admissions in past 6 mo and involvement of a palliative 
care physician) and patient wishes regarding resuscitation and 
mechanical ventilation at the time of admission. Variables that 
had a potential for reverse causation given their timing related 
to the outcome of interest were not included in multivariate 
analysis. This included patients’ wishes for resuscitation 
recorded at the time of death and presence of family during 
the final 24 hours of life. We then used backward elimination 
techniques (α = 0.05) to develop reduced models. All analyses 
were completed using SAS version 9.3 statistical software. 

To further describe patients who died with symptoms 
we selected several representative cases to describe in nar-
rative format. These cases were pseudonymized to main-
tain confidentiality.

Ethics approval
This study was approved by the Ottawa Health Science Net-
work Research Ethics Board.
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Results

During the study period, 14 266 patients were admitted to 
hospital. The mean age of patients was 48.9 (± 27.3) years, 
56.5% were female, and the median length of stay was 3 (IQR 
2–7) days. There were 480 deaths during the study period 
(3.4% mortality). Among decedents, the mean age was 73.7 (± 
16.1) years, 47.5% were female, and the median length of stay 
was 7 (IQR 3–17) days. The medical record of 1 patient could 
not be located and was therefore excluded from further 
analysis.

The most common comorbidities in the population are 
presented in Table 1. The 5 most common most responsible 
diagnoses were palliative care (21.3%), sepsis (5.2%), conges-
tive heart failure (4.8%), pneumonia (2.5%) and exacerbation 
of chronic obstructive pulmonary disease (2.1%).

Among the 479 patients who died and had complete 
records, 207 (43.2%) had at least 1 symptom documented in 
the final 48 hours of life, and 140 (29.2%) had at least 2. Pain 
and dyspnea were the most common symptoms, while nausea 
was the least common (Table 2).

Table 3 shows the characteristics of patients with 2 or 
more episodes of symptoms in the final 48 hours of life com-
pared with those with fewer than 2 episodes. Patients with 2 
or more episodes of symptoms in the final 48 hours of life had 
significantly more inpatient encounters in the preceding 6 
months, more inpatient days in the last year, longer length of 
stay and higher Elixhauser comorbidity scores compared with 
patients who had fewer than 2 episodes (Table 3).

Patients with 2 or more episodes of symptoms were also 
more likely to have a family physician, more likely to be 
admitted to an oncology service and less likely to be admitted 
to the intensive care unit (ICU). Patients with 2 or more epi-
sodes of symptoms were more likely to have a wish for “no 
resuscitation, no ICU admission” documented within 24 
hours of admission (47.1% v. 34.4%, p = 0.01), compared with 
those with fewer than 2 episodes. Patients with symptoms 
before death were also more likely to have a no resuscitation 
order documented in the chart at the time of death (90.7% v. 
71.1%), were less likely to have this order written within 24 
hours of death (12.9% v. 23.9%) and were more likely to be 
seen by a palliative care physician before death (45.0% v. 
23.8%). It is notable that there were no differences in age or 
the predicted risk of death on admission for patients with or 
without symptoms before death.

Within our fully adjusted multivariable regression model, 
we found that higher Elixhauser score (RR 1.35, 95% CI 
1.23–1.49), having a family doctor (RR 2.33, 95% CI 1.02–
5.38), being admitted to medical oncology (RR 1.51, 95% CI 
1.11–2.05) and having a documented wish for no CPR and no 
intubation during the first 24 hours in hospital (RR 1.38, 95% 
CI 1.01–1.89) were all associated with symptoms at the end of 
life. Being admitted to the ICU was associated with fewer 
symptoms at the end of life (RR 0.39, 95% CI 0.19–0.80) 
(Figure 1). Table 4 contains 3 representative case vignettes of 
patients who died with more than 2 episodes of symptoms.

Discussion

We found that almost 1 in 3 people who died in hospital had 
2 or more episodes of symptoms in the final 48 hours of life. 

Table 1: The 10 most common comorbidities in the decedent 
cohort

Elixhauser comorbidity
Prevalence, no. (%)

n = 479

Hypertension 196 (40.8)

Cancer with no metastases 157 (32.7)

Arrythmia 145 (30.2)

Diabetes with complications 120 (25.0)

Cancer with metastases 113 (23.5)

Chronic heart failure 105 (21.9)

Fluid and electrolyte disorders 99 (20.6)

Chronic obstructive pulmonary disease 77 (16.0)

Diabetes without complications 75 (15.6)

Chronic kidney disease 61 (12.7)

Table 2: Symptoms documented in the medical record during the final 48 hours of life, n = 479

Frequency of 
symptom(s)

No. (%) of patients with each symptom
n = 479

Pain Dyspnea Agitation Nausea
Total with any 
symptom(s)

0 376 (78.5) 373 (77.9) 402 (83.9) 459 (95.8) 272 (56.8)

1 49 (10.2) 54 (11.3) 45 (9.4) 12 (2.5) 67 (14.0)

2 27 (5.6) 32 (6.7) 14 (2.9) 6 (2.5) 45 (9.4)

3 15 (3.1) 13 (2.7) 10 (2.1) 1 (1.3) 44 (9.2)

4 8 (1.7) 4 (0.8) 5 (1.0) 0 (0) 18 (3.8)

≥ 5 4 (0.8) 3 (0.6) 3 (0.6) 1 (0.6) 33 (6.9)
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Table 3: Characteristics of patients with and without 2 or more documented episodes of distressing symptoms in the final 48 
hours of life

Characteristic

≥ 2 episodes of distressing 
symptoms before death, no. (%)*

n = 140

 < 2 episodes of distressing 
symptoms before death, no. (%)*

n = 339 p value

Age, yr, mean ± SD 74.8 (13.4) 73.6 (17.1) 0.40

Female sex 76 (54.3) 155 (45.6) 0.09

Hospital service at time of death (top 10)

    Intensive care 15 (10.7) 111 (32.7) < 0.001

    General medicine 49 (35.0) 87 (25.6) 0.05

    Cardiology 9 (6.4) 33 (6.9) 0.3

    Oncology 22 (15.7) 14 (4.1) < 0.001

    Neurology 2 (1.4) 12 (3.5) 0.4

    Malignant hematology 6 (4.3) 6 (1.8) 0.1

    General surgery 5 (3.6) 7 (2.1) 0.3

    Radiation oncology 7 (5.0) 5 (1.5) 0.1

    Family medicine 2 (1.4) 8 (2.4) 0.7

    Gynecologic oncology 5 (3.6) 4 (1.2) 0.1

No. of inpatient encounters in the last 6 mo

    0 76 (54.3) 231 (67.9) 0.005

    1 36 (25.7) 63 (18.5) 0.08

    2 15 (10.7) 24 (7.1) 0.20

    3 5 (3.6) 17 (5.0) 0.6

    ≥ 4 8 (5.7) 5 (1.5) 0.007

Inpatient days in the last year, mean ± SD 14.4 ± 27.1 10.1 ± 24.1 0.09

Patient has a family physician 135 (96.4) 299 (87.9) 0.04

LOS, median (IQR) 17.6 (31.6) 13.2 (19.8) 0.05

Predicted mortality 0.29 (0.19) 0.31 (0.20) 0.3

Elixhauser comorbidity score, mean ± SD 15.5 ± 9.3 11.2 ± 8.5 < 0.001

    Q1 –3 to 5 27 (19.3) 103 (30.5)

    Q2 6 to 12 25 (17.9) 100 (29.6)

    Q3 12 to 19 39 (27.9) 83 (24.6)

    Q4 19 to 48 49 (35.0) 52 (15.4)

Patient wishes for resuscitation documented within 24 hr of admission

    Not documented 36 (25.7) 100 (29.7) 0.4

    Full resuscitation including CPR 27 (19.3) 71 (20.9) 0.7

    Resuscitation but no CPR 11 (7.9) 51 (15.0) 0.04

    No resuscitation 66 (47.1) 117 (34.4) 0.01

Family present in the last 24 hr of life 106 (75.7) 272 (80.0) 0.3

Patient wishes for no resuscitation documented 
in chart at time of death

127 (90.7) 241 (71.1) < 0.001

Patient wishes for no resuscitation documented 
≤ 24 hr before death

18 (12.9) 81 (23.9) < 0.001

Palliative care consulted 63 (45.0) 81 (23.8) < 0.05

Note: CPR = cardiopulmonary resuscitation, LOS = length of stay, IQR = interquartile range, SD = standard deviation.
*Unless otherwise specified.
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People with symptoms before death had higher comorbidity 
burden, were more likely to have a family doctor, more likely 
to be admitted to medical oncology and more likely to have 
an order for no resuscitation written in their charts within 24 
hours of admission.

Consistent with previous research, we found that many 
patients experience symptoms before death.20,27,28 In the SUP-
PORT study, which included hospital patients with life-
threatening diseases, 50% of surrogates reported that the 
patient had experienced moderate to severe pain during the 

final 3 days of life.28 In our study, only 21.5% had pain scores 
of 5 out of 10 or greater documented in the final 48 hours of 
life. Although not directly comparable, this result suggests an 
improvement. Another recent study of end-of-life symptoms 
among inpatients found that 22%–67% of patients experi-
enced pain during their final admission to hospital.29 This is 
not directly comparable, but shows that our result is in keep-
ing with published reports of symptoms at the end of life.

Although some patients may choose less aggressive treat-
ment of symptoms in favour of being more lucid, patients 

0.39 (0.19–0.80)*

1.51 (1.11–2.05)*

2.33 (1.02–5.38)*

1.35  (1.23–1.49)*
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0.82 (0.49–1.36)

1.38 (1.01–1.89)*
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Intensive care

Medical oncology
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Elixhauser increase of 10

Patient's wishes for resuscitation

Full resuscitation

Intubation but no CPR

No CPR or intubation

Figure 1: Patient- and encounter-level characteristics associated with presence of 2 or more symptoms in the last 48 hours of life. *For patients’ 
wishes for resuscitation as documented in the chart 24 hours after admission, the reference category was “not documented.” CI = confidence 
interval, CPR = cardiopulmonary rescusitation, RR = risk ratio.

Table 4: Representative cases of patients who experienced multiple episodes of distressing symptoms in the final 48 hours of life

Symptom

Case descriptionPain Dyspnea Agitation Nausea

4 0 0 0 A 65-year-old woman with metastatic squamous cell carcinoma of the nasopharynx admitted 
because of dysphagia. The patient received a percutaneous endoscopic gastrostomy tube for 
feeding. She experienced worsening episodic chest pain and dyspnea that worsened over the 
next 5 weeks that was treated with narcotics as needed and then continuous narcotics. The chart 
documents that the patient appeared in distress on numerous occasions, but because of a 
language barrier, it was difficult to know what symptoms she was experiencing. The patient died 
after a period of agitation and apparent distress that was treated with more narcotics.

2 5 0 0 An 84-year-old man with metastatic renal cell carcinoma was admitted with delirium secondary to 
hypercalcemia. He was given intravenous fluids. The patient began experiencing flank pain and 
dyspnea. Initially, every recorded episode was treated with narcotics, but the following assessment 
documents that the patient was still complaining of pain. The patient was getting frustrated with 
the poor pain control. The patient had increasing dyspnea that was treated with benzodiazepines. 
He died after 3 hours of increasing dyspnea.

3 0 4 0 A 62-year-old woman with metastatic esophageal cancer presented to hospital with diabetic 
ketoacidosis, acute kidney injury and malignant ascites. The ketoacidosis was treated, and the 
kidney injury resolved. The patient was waiting to go to hospice, but developed worsening 
abdominal pain and severe agitation that was treated with phenobarbital. The phenobarbital was 
titrated up until the patient was obtunded but calm. The patient passed away shortly after.
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need to be counselled about the typical frequency and severity 
of symptoms at the end of life so they can make educated 
choices. Patients consistently state that freedom from symp-
toms is one of the most important elements of quality end-of-
life care.1,3 This is in contrast to the reality that many patients 
do experience symptoms at the end of life. If patients knew 
they were likely to experience symptoms at the end of life, 
some may choose more aggressive symptomatic treatment or 
physician-assisted death.

Comorbidity burden had the strongest association with 
symptoms before death in our study. This finding is likely 
because patients with multiple comorbidities experience more 
symptoms at all times, not just in the days before death.13,30,31 
As other research has suggested, care for patients with multi-
morbidity is often inappropriately focused on disease -
modifying treatments instead of a palliative approach that pri-
oritizes treatment of symptoms along with disease-modifying 
treatments.32–35 Further reinforcing the importance of a pallia-
tive approach, we found that patients with more symptoms at 
the end of life wanted limitations on the aggressiveness of care 
they received. Part of the challenge in implementing a pallia-
tive approach to care is the perception that palliative care is 
only for patients who have predictably terminal illnesses, such 
as incurable cancer.36,37 For patients with chronic progressive 
diseases with frequent exacerbations, a recovery from the cur-
rent episode is often possible; therefore, focusing on prolong-
ing life may seem appropriate. This is in contrast to the 
World Health Organization’s model for palliative care that 
recommends therapy to alleviate suffering be started early in 
the disease course along with disease-modifying therapy.38

Patients who were admitted to medical oncology had more 
symptoms before death than those admitted to other special-
ties. This finding differs from previous studies that showed no 
difference in the symptom burden between patients who die 
from cancer compared with patients who die from other 
causes.8,14,39 Our finding may be because only oncology 
patients with symptoms are admitted for end-of-life care, 
whereas patients with fewer symptoms remain at home.

We found an association between having a family doctor 
and more symptoms at the end of life. It is difficult to imagine 
a causal pathway for this association. Instead, the association 
could be because patients who have more symptoms and more 
severe disease are more likely to have a family physician.

Perhaps the most intriguing and concerning finding was 
that patients who explicitly ask not to be resuscitated are more 
likely to experience symptoms. This suggests that patients 
who are asking for limitations in the aggressiveness of care 
may not be getting the symptom-focused care they want. 

Finally, we found that patients admitted to the ICU experi-
ence fewer symptoms before death. These patients are sedated 
and therefore unable to report symptoms. In addition, the 
1-to-1 nursing ratio in ICUs may facilitate rapid assessment 
and treatment of any symptoms.

Strengths and limitations
Our study was single-centre and therefore may not be generaliz-
able to other hospitals or countries. Nevertheless, our large mul-

tifacility hospital provides a substantial proportion of the acute 
care health services in a large Canadian urban centre, and our 
findings are unlikely to be unique to our centre. Chart review is 
retrospective and observational, and differential measurement of 
the outcome on different wards may have introduced bias. Sub-
stantial effort at the Ottawa Hospital has been made to stan-
dardize hourly nursing assessments and documentation, which 
may mitigate some concerns over primary outcome assessment. 
We believe that, if anything, our outcome ascertainment 
method will underestimate the prevalence of symptoms because 
staff will not document symptoms that are not present but may, 
at times, miss symptoms. Our study did not evaluate whether 
symptoms were treated effectively, and therefore our results do 
not reflect on the quality of end-of-life care. Despite this weak-
ness, our results are important because patients value symptom 
control at the end of life, and information about symptoms is 
important for both physicians and patients.

Conclusion
In a group of unselected patients who died in hospital, almost 
1 in 3 experienced symptoms in the last 48 hours of life. The 
high incidence of symptoms in patients with high comorbid-
ity, who have asked for less-aggressive care, suggests that fur-
ther work is needed to integrate a palliative approach into 
chronic disease care. Future work should seek to understand 
symptoms experienced at the end of life by people who 
receive ideal care. Knowledge translation work is needed to 
determine how accurate expectations about end-of-life symp-
toms influence patients’ decisions about palliative care and 
physician-assisted death.
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