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Summary

Background Complex biomedical and psychosocial
considerations figure prominently in the debate about
euthanasia and assisted suicide. No study to date, however,
has examined the extent to which a dying patient’s will to
live fluctuates as death approaches.

Methods This study examined patients with cancer in
palliative care. Will to live was measured twice daily
throughout the hospital stay on a self-report 100 mm visual
analogue scale. This scale was incorporated into the
Edmonton symptom assessment system, a series of visual
analogue scales measuring pain, nausea, shortness of
breath, appetite, drowsiness, depression, sense of well-
being, anxiety, and activity. Maximum and median
fluctuations in will-to-live ratings, separated by 12 h, 24 h,
7 days, and 30 days, were calculated for each patient.

Findings Of 585 patients admitted to palliative care during
the study period (November, 1993, to May, 1995), 168
(29%; aged 31–89 years) met criteria of cognitive and
physical fitness and agreed to take part. The pattern of
median changes in will-to-live score suggested that will to
live was stable (median changes <10 mm on 100 mm scale
for all time intervals). By contrast, the average maximum
changes in will-to-live score were substantial (12 h 33·1 mm,
24 h 35·8 mm, 7 days 48·8 mm, 30 days 68·0 mm). In a
series of stepwise regression models carried out at 12 h,
24 h, and 1–4 weeks after admission, the four main
predictor variables of will to live were depression, anxiety,
shortness of breath, and sense of well-being, with the
prominence of these variables changing over time.

Interpretation Among dying patients, will to live shows
substantial fluctuation, with the explanation for these
changes shifting as death approaches.

Lancet 1999; 354: 816–19

Introduction
A patient’s state of mind is the single most important
factor in understanding of a request for physician-
hastened death. Euthanasia and physician-assisted suicide
raise critical issues about the psychological underpinnings
of death-hastening requests. This study is part of a
programme of research that has addressed various
psychiatric dimensions of palliative care.1–4 The defining
characteristic of this research has been that dying patients
have served as the key informants. These studies have
helped establish the prevalence of clinical depression
among the terminally ill1 and the extent to which dying
patients may endorse a desire for death.2 A limitation of
the latter study was its largely cross-sectional design, with
very little information on whether there are fluctuations
in patients’ will to live over the course of a terminal
disease. Thus, although we now know that occasional or
fleeting thoughts of a desire for death are common among
the terminally ill and that some of these patients express a
genuine desire for death, little is known about how these
thoughts may change over the course of time.2 Although
the stability and determinants of will to live in a palliative-
care setting are fundamental issues, they have received
surprisingly little critical attention.

No previous studies have specifically examined the
issue of will to live per se, but a few have addressed
constructs that may serve as its proxy. Some studies,
using responses to hypothetical scenarios before and after
treatment, have documented the extent to which
treatment of depression can favourably influence a
patient’s endorsment of life-sustaining therapy.5,6 Other
studies have shown a strong association between interest
in physician-assisted suicide and depression,2,4,7,8 pain,2,7,9–11

and other distressing symptoms.7,9–13 To date, only one
small study reported that a desire for death may fluctuate
over a brief period in a palliative-care setting.2 Our study
prospectively addressed the temporal stability of will to
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live and its correlates in a large cohort of terminally ill
patients.

Methods
Patients
The ethics review committee of the University of Manitoba
Faculty of Medicine approved this study. Before participation,
all patients gave written acknowledgment of informed consent.
Patients were recruited from the Riverview Palliative Care Unit
in Winnipeg, Manitoba, Canada. This unit admits patients on a
voluntary basis for various palliative-care needs, primarily
including symptom management, respite for patients and
families, and terminal care. All patients admitted to the hospital
during the study period (November, 1993, to May, 1995) had a
primary diagnosis of terminal cancer. After admission, each
patient was given 24–48 h to become used to the ward routine
before being approached for the study. The patient’s medical
status was reviewed with the ward staff. Patients who were too
cognitively impaired, weak, or ill to complete the daily
assessments were classified as ineligible and not approached for
the study. When informed consent was obtained, patients
completed Folstein’s mini-mental status examination14 (MMSE).
Those scoring 21 or higher out of 30 (a cut-off point
recommended in routine screening for cognitive impairment in
the elderly15) were enrolled in the study.

Procedures
Data were collected by means of the Edmonton system
assessment system16 (ESAS). The ESAS is a self-report
instrument consisting of a series of visual analogue scales
designed specifically for patients in palliative care; it assesses
pain, anxiety, depression, sense of well-being, dyspnoea, nausea,
activity, drowsiness, and appetite. For the purpose of this study,
we added an additional will-to-live visual analogue scale (with

“complete will to live” and “no will to live” as the extremes).
Each patient’s subjective sense of constipation was also recorded
once daily as being present or absent. To maintain consistency
across the different items with visual analogue scales, a high
score on any ESAS variable reflects high symptom distress.
Thus, a high will-to-live score indicates a low endorsement of
will to live. All participants were asked to make a vertical mark
indicating the intensity of the particular symptom, at that point
in time. For all participants, symptom distress was measured
twice daily (morning and late afternoon) from the time they
entered the study until they could no longer provide data (even
with the assistance of a research nurse), they died, or they were
discharged from the unit. The MMSE was administered on entry
to the study, and once a week thereafter. This instrument
enabled monitoring of cognitive status as well as providing a
validity check of all ESAS data.

Statistics
Unless otherwise indicated, statistical significance was set at a
probability level of 0·05. The will-to-live visual analogue scores
were used to examine the temporal stability of this construct.
Temporal stability addresses the consistency with which will to
live is held by an individual patient across time. Maximum and
median changes (differences) in will to live were calculated for
each individual over consecutive 12 h, 24 h, 7-day, and 30-day
intervals. Thus, the 7-day fluctuations in will to live were
calculated between morning assessments of days 1 and 8, 2 and
9, 3 and 10, and so on; the calculations were repeated for the
evening assessments across the same intervals.

Stepwise multiple regression procedures were used to predict
will to live at six temporal cross-sections of the data (12 h, 24 h,
1 week, 2 weeks, 3 weeks, and 4 weeks after admission to the
study). All variables for the revised ESAS, and constipation, were
allowed to enter the model in a stepwise fashion. The criterion for
entry was a significance level of p<0·1, and the criterion for
deletion from the model was set at p>0·05 in a two-tailed test.

Results
There were 585 admissions during the data-collection
period. 153 (26·2%) patients were not referred to the
study because the initial screening showed that they were
cognitively impaired or too weak or ill to participate. 39
(6·7%) other patients were found to be ineligible, since
they scored below the critical threshold of 21 on the
MMSE. 148 (25·3%) patients admitted to the unit
refused to take part in the study. 77 (13·2%) were
otherwise unavailable (away from the ward at the time of
data collection, or too brief a stay to allow enrolment in
the study). The remaining 168 participants, ranging in

Non-participants Participants p

Number of admissions
1 346 (83·0%) 146 (86·9%) 0·591
2 54 (12·9%) 19 (11·3%)
3 9 (2·2%) 3 (1·8%)
4 5 (1·2%) 0
5 2 (0·5%) 0
6 1 (0·2%) 0

Sex
Male 221 (53·0%) 83 (49·4%) 0·431
Female 196 (47·0%) 85 (50·6%)

Marital status
Married 199 (47·7%) 80 (47·6%) 0·805
Widowed 126 (30·2%) 50 (29·8%)
Divorced 32 (7·7%) 15 (8·9%)
Single 37 (8·9%) 15 (8·9%)
Other 18 (4·3%) 8 (4·8%)
Unknown 5 (1·2%) 0

Living arrangements
With spouse 203 (48·7%) 81 (48·2%) 0·402
With child 38 (9·1%) 13 (7·7%)
Alone 134 (32·1%) 63 (37·5%)
Other 42 (10·1%) 11 (6·5%)

Primary diagnosis
Lung cancer 107 (25·7%) 61 (36·3%) 0·009
Gastrointestinal cancer 99 (23·7%) 44 (26·2%)
Genitourinary cancer 55 (13·2%) 19 (11·3%)
Breast cancer 26 (6·2%) 12 (7·1%)
Gynaecological cancer 16 (3·8%) 9 (5·4%)
Head and neck cancer 14 (3·4%) 7 (4·2%)
Melanoma 15 (3·6%) 2 (1·2%)
Brain cancer 22 (5·3%) 1 (0·6%)
Other diagnosis 63 (15·1%) 13 (7·7%)

Median (IQR) age at entry to study 73 (65–81) 70 (58·5–76) 0·0017

Median (IQR) survival (days)
After study . . 1 (1–2)
Total from admission 15 (5–46) 31·5 (15–64) 0·0018

Demographic and clinical characteristics of participants and
non-participants

Figure 1: Will-to-live and pain scores in an 82-year-old woman
with colorectal cancer
Maximum 12 h change=C–D; maximum 24 h change=E–F; maximum 
7-day change=A–B; maximum 30-day change=B–G.
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age from 31 to 89 years, represent 29% of the total
possible sample.

Since more than 55% of the non-participants died
before the study started or were too ill or cognitively
impaired to participate, there were significant differences
in age and survival time between participants and non-
participants (table); those participating were slightly
younger and lived an average of 18 days or 50% longer
than those who did not participate (median survival 31·5
vs 15 days, p=0·0018). Participants and non-participants
were similar in diagnosis at time of admission, with the
exceptions of lung, brain, and other tumours. The higher
prevalence of brain tumours among the non-participants
is related to the adverse effect of such tumours on
cognitive function. The two groups differed substantially
in status at the end of the hospital stay: 68% of
participants compared with 81% of non-participants had
died (p<0·001). The two groups were similar in
distributions of sex, marital status, and previous living
arrangements.

Among participants, the median length of time
followed within the study was 12 days (IQR 5–27; mean
21·6 days [SD 27·1]). Complete ESAS data were
collected to within 1 day (median) of death. As an
example, figure 1 shows the profile of will-to-live scores
in an 82-year-old woman with colorectal cancer. This
unusually long data record was selected to provide a clear
illustration of how will to live was tracked, and
demonstrate the way in which the maximum time interval
fluctuations were calculated. In the first 2 weeks after
admission, her will to live weakened, peaking at a score of
55 mm. It then gradually improved, such that by day 60
most of her will-to-live scores were between 0 and 10
mm. Her scores remained stable until day 100
(observation 200). As death approached and pain became
more difficult to control, her will-to-live score became
very changeable.

Figure 2 shows the distribution of the average
maximum and median fluctuations in will-to-live scores.
The pattern of median changes in will to live over various

time intervals suggest that will to live was stable. On a
100 mm scale, median changes in will-to-live score were
less than 10 mm across all time intervals. However, the
maximum fluctuation in each individual patient’s will-to-
live score shows a different pattern. For example, the
average maximum change in score was 33·1 mm (95% CI
28·4–37·8) for the 12 h time interval and 35·8 mm
(30·8–40·7) for the 24 h interval. Wider time intervals
showed greater fluctuations in will-to-live score (7 days
48·8 mm [42·2–55·3]; 30 days 63·0 mm [52·2–73·7]).
For each of these time intervals, the greatest will-to-live
score fluctuation was 100 mm, indicating extreme
changes within some individuals over even the shortest
time period examined. These large fluctuations suggest
that will to live is highly unstable.

To clarify the relation between will to live and various
common sources of symptom distress among dying
patients, we constructed several multiple regression
models. These models examined cross-sectional data at
12 h, 24 h, 1 week, 2 weeks, 3 weeks, and 4 weeks since
entry to the study, with will-to-live score as the outcome
variable. Initially, all ESAS variables (and constipation)
were allowed to enter in a stepwise way. Sense of well-
being was highly significant (p<0·0001) in four of the six
regression equations (all but the 2-week and 3-week
models). Since sense of well-being is not a well-
circumscribed symptom that can be specifically targeted
by palliative interventions, a second series of models was
constructed in which this variable was omitted. As a
result of attrition due to medical deterioration or death,
the number of patients entering each model decreased
with the broadening time interval examined in each
subsequent model. Anxiety entered the 12 h model first
(r=0·4, F=29·2, df=1,157, p<0·0001) followed by
dyspnoea (r=0·46, F=21·3, df=2,156, p<0·0002) and
activity (r=0·5, F=17·3, df=3,155, p<0·0001). In the
24 h model, only anxiety entered as a predictor variable
of will to live (r=0·3, F=14·43, df=1,139, p<0·0002). In
the 1-week model, depression was the factor accounting
for most of the variance in will to live (r=0·37, F=13·90,
df=1,89, p<0·003), as it did also in the 2-week model
(r=0·49, F=20·73, df=1,64, p<0·0001). The 3-week and
4-week models reflective of a time frame approaching
death, showed the critical role of dyspnoea (r=0·37,
F=5·46, df=1,42, p<0·02; and (r=0·33, F=4·11,
df=1,33, p<0·05). These findings suggest that, as death
drew nearer, psychological variables were replaced by
physical mediators of variation in will to live.

Discussion
The findings of this study suggest that will to live is highly
unstable among terminally ill cancer patients. Although
median changes in will-to-live score suggest less
fluctuation, the maximum changes showed substantial
variation over even the shortest time intervals studied.
These findings are perhaps not surprising, given that only
10–14% of individuals who survive a suicide attempt
commit suicide during the next 10 years, which suggests
that a desire to die is inherently changeable.17

The regression models begin to offer some insight into
the potential influences on the will to live of dying
patients. These models show that factors accounting for
variance in will to live change as death approaches.
Initially, anxiety was the most significant predictor of will
to live. Since most of the patients were enrolled in the
study within 24 h of admission, these models may be

Figure 2: Average median and maximum changes in will to live
Error bars=95% CI.
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addressing the transitional phase while the patient adapts
from community to inpatient palliative care. In later
models, depression replaced anxiety, and in the final
models dyspnoea was the most important variable. The
prominent place of the psychological determinants of will
to live in the earlier models was taken by more physically
mediated distress as death approached.

Although the findings of this study may be relevant to
the debate on euthanasia, there are limits to which they
can be generalised. The patients studied were mostly
elderly, and all were in an advanced stage of terminal
cancer. We cannot say what would be found for younger
populations or for patients dying from other illnesses,
such as AIDS, progressive neuromuscular disorders, or
advanced cardiac and respiratory disorders. The study
group was also restricted to individuals who were
mentally competent and well enough to fill out the self-
report measures twice daily. This group was a minority of
patients admitted to the participating palliative-care unit.
However, the issue of euthanasia is largely concerned
with the rights of competent individuals to specify the
timing and circumstances of their death. As such, the
patients involved in the study appear to be representative
of those at the centre of the euthanasia debate.

For jurisdictions considering legislation enabling
physician-assisted suicide or euthanasia, the likely
transience of a request to die is one of the most important
considerations. For the reasons confirmed in this study,
demonstration of a sustained wish to die must be part of
evaluating any death-hastening request. This study
provides empirical, prospective data, showing the
changing pattern of will to live in the palliative-care
setting. Understanding of the temporal patterns of will to
live and its correlates represents an important step toward
improving care for dying patients. The ability of clinicians
and researchers to understand and track will to live as an
outcome measure in this vulnerable population will no
doubt lead to better palliative care for patients
approaching death.
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