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BSTRACT

 

Background

 

Amyotrophic lateral sclerosis (ALS) is
a disease that causes progressive paralysis leading
to respiratory failure. Patients with ALS may consider
physician-assisted suicide. However, it is not known
how many patients, if given the option, would actually
decide to end their lives by physician-assisted suicide
or euthanasia nor at what stage of the disease they
would choose to do so.

 

Methods

 

We identified physicians of 279 patients
in the Netherlands with a diagnosis of ALS who died
between 1994 and 1999. Physicians were asked to fill
out a validated questionnaire about the end-of-life
decisions that were made. Of 241 eligible physicians,
203 returned the questionnaire (84 percent).

 

Results

 

Of the 203 patients, 35 (17 percent) chose
euthanasia and died that way. An additional six pa-
tients (3 percent) died as a result of physician-assisted
suicide. Patients to whom religion was important were
less likely to have died as a result of euthanasia or phy-
sician-assisted suicide. The choice of euthanasia or
physician-assisted suicide was not associated with
any particular characteristics of the disease or of the
patient’s care, nor was it associated with income or
educational level. Disability before death was signif-
icantly more severe in patients who died as a result
of euthanasia than among those who died in other
ways. Physician-assisted suicide appeared to occur
somewhat earlier in the course of the disease than
did euthanasia. An additional 48 patients (24 percent)
received palliative treatment, which probably short-
ened their lives.

 

Conclusions

 

In the Netherlands, we found that one
in five patients with ALS died as a result of euthanasia
or physician-assisted suicide. (N Engl J Med 2002;
346:1638-44.)
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MYOTROPHIC lateral sclerosis (ALS) is
a devastating disease characterized by the
progressive degeneration of motor neu-
rons. ALS can begin at any time during

adulthood, with a median age at onset in the mid-50s.

 

1

 

Initial manifestations include weakness of limbs or
weakness in the bulbar region leading to abnormal-
ities of speech and difficulties in swallowing. The pa-

A

 

tient eventually becomes paralyzed, and approximate-
ly 50 percent of patients die within three years after
the onset of symptoms, usually as the result of respi-
ratory failure.

Supportive care is still the best treatment available
for patients with ALS. Treatment with riluzole, an in-
hibitor of glutamate release, prolongs survival by only
three to six months without affecting the quality of
life.

 

2

 

 Patients often have depression, feelings of loss
of control, and a sense of isolation.

 

3

 

 In the terminal
phase of ALS, dyspnea and anxiety develop and re-
quire adequate treatment.

 

4,5 

 

Death is usually caused by respiratory failure unless
ventilatory support is provided. Approximately 4 per-
cent of patients agree to undergo a tracheostomy for
long-term mechanical ventilation.
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 Patients with ALS
and their physicians may be confronted by end-of-life
medical decisions, such as whether or not to withhold
or withdraw life-sustaining therapy and whether or
not to treat dyspnea or pain with opioids in high
doses. Specialists in ALS do receive requests for phy-
sician-assisted death.

 

7

 

 It is not known how many pa-
tients with ALS, given the option, would end their
lives by physician-assisted suicide or euthanasia, nor at
what stage of the disease they would choose to do so.

In 1994, the death by euthanasia of a patient with
ALS in the Netherlands was broadcast widely on tele-
vision. Concern was raised that euthanasia would be
considered an alternative to palliative care.

 

8,9

 

 In the
Netherlands, euthanasia and assisted suicide are still
illegal, but there is no punishment if they are per-
formed by a physician and under strict conditions, in-
cluding the presence of a voluntary and well-consid-
ered request, unbearable and hopeless suffering, and
consultation with a second physician. Although the
possibility of depression is a major consideration, re-
ferral to a psychiatrist is not mandatory.

 

10

 

 Further-
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more, physicians are supposed to follow technical
guidelines: for euthanasia, barbiturates are used to
induce coma, followed by a neuromuscular blocking
agent to cause death; for physician-assisted suicide,
high doses of barbiturates are administered orally.
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The legal climate in the Netherlands enabled us to
examine the actual end-of-life medical decisions that
were made by a cohort of patients with ALS who died.

 

METHODS

 

Study Population

 

In the university clinics of Utrecht and Amsterdam in the Neth-
erlands — both national referral centers for patients with ALS —
we identified 279 patients who had died between January 1, 1994,
and December 31, 1998, as having had possible, probable, or def-
inite ALS according to the criteria of the El Escorial World Fed-
eration of Neurology.

 

12

 

 Retrospectively, we collected clinical data
from medical records. Since the general practitioner is the coor-
dinating physician in the Dutch health care system, we sent each
patient’s general practitioner a self-administered questionnaire and
a letter explaining the purpose of the study. A procedure was devised
to ensure that the physicians and the deceased patients would re-
main anonymous. After four months, a reminder letter including
another copy of the questionnaire was sent to the physicians who
had not responded.

A total of 38 general practitioners stated that they were unable
to answer our questions because they had recently taken over the
practice from a retired colleague or because the patient had moved
before he or she died; exclusion of the patients in question left 241
patients who could be included in the study. Of the 62 general
practitioners who reported that the patient had died in a hospice,
nursing home, or hospital, 47 filled out the questionnaire them-
selves and 15 stated that more detailed information could be pro-
vided by physicians at the institution where the death occurred. Ten
of the 15 questionnaires sent to physicians at those institutions were
returned. In total, 203 of the 241 questionnaires were returned
(84 percent). The remaining 38 physicians who did not respond
were contacted by telephone and asked about their reasons for not
participating. The reason that was given most frequently was lack
of time. Nearly all questionnaires were completed carefully, and
many contained additional information beyond what had been re-
quested. The institutional ethics committee of the University Med-
ical Center in Utrecht approved the study protocol.

 

Questionnaire

 

The questionnaire we used was based on one that had been used
in 1990 and 1995 for nationwide surveys in the Netherlands con-
cerning end-of-life medical decisions.

 

13,14

 

 We added 16 disease-relat-
ed and care-related items to the original questionnaire, which con-
tained 24 items.

In order to classify the responses in terms of the types of end-
of-life medical decisions that were made, we studied the respond-
ents’ answers to four questions: What did the physician do (or not
do)? What was his or her intention in so doing? Was the physi-
cian’s decision made at the request of the patient or after discus-
sion with the patient? Was the patient competent and able to as-
sess the situation adequately and make a decision about it?

In the questionnaires, we avoided the terms “euthanasia” and
“physician-assisted suicide,” because their connotations are too
varied. Instead, we used wording that more closely described ac-
tual medical practice, permitting us to classify the answers in the
categories defined here.

 

13-16 

 

In a validation study, the classification
of end-of-life medical decisions that was based on the responses
given on the mailed questionnaires differed minimally from the
classification that was based on the responses given in face-to-face
interviews.

 

14

 

Euthanasia was defined as the administration of drugs with the
explicit intention of ending the patient’s life, at the patient’s explicit
request. Physician-assisted suicide was defined as the prescription
or supplying of drugs with the explicit intention of enabling the
patient to end his or her own life. The alleviation of pain and symp-
toms by means of opioids was defined as the administration of dos-
es large enough that the attending physician considered them to
have a probable life-shortening effect. A decision not to treat was
defined as the withholding or withdrawal of potentially life-prolong-
ing treatment, although palliative treatments may have been given.
If a general practitioner reported more than one end-of-life decision
in a given case, only the most important decision was included in
the analysis.

 

13-16 

 

The decisions in order of decreasing importance
were physician-assisted death, forgoing treatment with the explicit
goal of shortening life, administration of opioids with probable life-
shortening effect, and forgoing treatment that would probably pro-
long life.

 

Statistical Analysis

 

We used the chi-square test to determine the significance of dif-
ferences between patients who had died as a result of euthanasia or
physician-assisted suicide and those who had died by other means
in terms of the distribution of categorical factors. Differences in
ordinal or continuous variables were calculated with the use of the
Mann–Whitney U test. Multiple logistic regression was used to
determine which variables were independent predictors of physi-
cian-assisted death. Differences in survival time were calculated
with Kaplan–Meier survival statistics. Cox regression analysis was
used to identify independent prognostic factors. All tests were two-
sided, and a P value of less than 0.05 was considered to indicate
statistical significance.

 

*Classification was according to the criteria of the
El Escorial World Federation of Neurology.
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 (ALS).

 

C

 

HARACTERISTIC

 

V

 

ALUE

 

Diagnosis — no. (%)
Sporadic ALS
Familial ALS

192 (95)
11 (5)

Age at onset — yr
Median
Range

59
25–81

Sex — no. (%)
Male
Female

119 (59)
84 (41)

Site of onset — no. (%)
Spinal region
Bulbar region

141 (69)
62 (31)

El Escorial classification at time 
of diagnosis — no. (%)*

Definite
Probable
Possible
Unknown

41 (20)
96 (47)
40 (20)
26 (13)

Survival time — yr
Median
Range

2.4
0.5–10.1

Tracheostomy — no. (%) 7 (3)

Noninvasive ventilatory support 
— no. (%)

33 (16)
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RESULTS

 

Characteristics of the Patients

 

The characteristics of the 203 patients with ALS
who were included in our study are summarized in
Table 1. This sample was representative of the general
population with ALS in terms of the age at onset, sex,
the duration of disease, the site of onset (spinal or bul-
bar region), and the presence or absence of both up-
per- and lower-motor-neuron signs.

 

1,17

 

 The character-
istics of the 76 patients who could not be included
in the analysis did not differ significantly from those
of the study cohort.

 

End-of-Life Decisions

 

End-of-life decisions were made in 112 of the 203
cases (55 percent) (Table 2). In the other 91 cases,
no end-of-life decisions were made; in 37 of those cas-
es (18 percent of the total), such decisions could not
be made because the patients died suddenly. A total
of 35 patients (17 percent) decided on euthanasia, and
6 patients (3 percent) decided on physician-assisted
suicide. In all cases, euthanasia was performed by a
physician.

In two cases, life was ended by the physician’s ac-
tions without an explicit request from the patient. One
of these patients was a 53-year-old married woman
confined to bed who unexpectedly had trismus with
bleeding of the jaw and choking. The other patient
was a 54-year-old married woman confined to bed
in whom pneumonia and sepsis led to unconscious-
ness and dyspnea. Both patients were unconscious at
the time their life was ended. A previous request had
been made by the latter patient, but decision making
was ongoing in the case of the former patient; because
of the circumstances, a concurrent explicit request
could not be made in either case.

In an additional 48 cases (24 percent), the physi-
cians reported that symptoms were treated with doses
of medication that probably shortened the patient’s
life. In 21 cases (10 percent), a decision to forgo treat-
ment was made. Treatments that were forgone includ-
ed the treatment of pneumonia with antibiotics in 11
of the 21 patients, enteral feeding in 9 patients, and
cardiopulmonary resuscitation in 1 patient. In 74 cases
(36 percent), it was reported that there was an advance
directive indicating the desire for physician-assisted
death. Of the 33 patients whose requests for physi-
cian-assisted death were not granted, 11 received opi-
oids in doses with a probable life-shortening effect,
9 acquired pneumonia that was not treated with anti-
biotics, and 13 died by other means, including 9 who
died unexpectedly and suddenly.

 

Correlates of Physician-Assisted Death

 

We compared the group that chose physician-assist-
ed death with the group that did not in terms of char-
acteristics of the disease, of care, of the patient, and of
the physician, as well as the circumstances surrounding
death (Table 3). In this analysis, we excluded cases in
which no end-of-life decision could be made because
of sudden death.

 

15,16

 

 The choice of physician-assisted
death was positively associated with dying at home
and negatively associated with importance placed on
religion and the presence of feelings of anxiety before
death (Table 3). According to multiple logistic-regres-
sion analysis, these associations were independent.
None of the disease-related or care-related character-
istics were associated with the choice of physician-
assisted death, nor was income or educational level.
The frequency of feelings of pain, despair, fear, chok-
ing, and anger were judged to be similar in the two
groups of patients, which were also similar in terms
of the frequency of feeding tubes, the proportion
who had children, and the religion of the physician.
Physician-assisted death was classified as peaceful in
93 percent of cases.

 

Stage of Disease and Physician-Assisted Death

 

We estimated the stage of the disease at the time
of physician-assisted death by comparing patients who
died by euthanasia, those who died by physician-assist-
ed suicide, and those who died of other causes in terms
of survival time (from the onset of disease) and degree
of disability (use of arms, legs, and speech) (Table 4).
Survival time did not vary significantly among the
three groups (2.6 years, 2.8 years, and 2.4 years, re-
spectively). A Cox regression analysis of survival time
in which the site of onset, sex, age at onset, and use
or nonuse of physician-assisted death were used as co-
variates showed that only the age at onset was an in-
dependent prognostic factor (P=0.002). Loss of func-
tion in the arms had been more severe in patients who

 

*CI denotes confidence interval.
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OF

 

 P

 

ATIENTS

 

(95% CI)

 

Unexpected sudden death 37 18 (13–24)

No end-of-life medical decision made 54 27 (21–33)

End-of-life medical decision made
Any
Euthanasia
Physician-assisted suicide
Ending of life without patient’s explicit request
Alleviation of pain and symptoms by medication 

in doses with a probable life-shortening effect
Forgoing treatment

112
35
6
2

48

21

55 (48–62)
17 (12–22)
3 (1–5)
1 (0–2)

24 (18–29)

10 (6–15)
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*For categorical data, P values were calculated by chi-square tests comparing the distribution
among patients who died by euthanasia or physician-assisted suicide with the distribution among
those who did not. Patients with unknown values were not included in the chi-square analyses. For
two-by-two tables, Fisher’s exact test was used when cells had an expected frequency of less than five.
Because of rounding, not all percentages total 100.

†Data are for cases in which it was possible to make end-of-life decisions; all 37 cases of unexpected
death are excluded.
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WITHOUT
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P
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SSISTED

 

 S

 

UICIDE

 

(N=125)†

P

 

ATIENTS

 

 W

 

HO

 

 D

 

IED

 

 

 

BY

 

 E

 

UTHANASIA

 

 

 

OR

 

P

 

HYSICIAN

 

-A

 

SSISTED

 

 S

 

UICIDE

 

(N=41)
P

V

 

ALUE

 

Age at onset — yr
Median
Range

59
25–81

59
37–75

0.91

Sex — no. (%)
Male
Female

73 (58)
52 (42)

18 (44)
23 (56)

0.11

Site of onset — no. (%)
Spinal region
Bulbar region

89 (71)
36 (29)

28 (68)
13 (32)

0.72

Type of care — no. (%)
Professional
Nonprofessional
Unknown

34 (27)
89 (71)
2 (2)

8 (20)
33 (80)
0

0.30

Marital status — no. (%)
Single
Married or cohabiting
Unknown

13 (10)
111 (89)

1 (1)

7 (17)
34 (83)
0

0.28

Education — no. (%)
0–6 yr
7–12 yr
>12 yr
Unknown

12 (10)
54 (43)
42 (34)
17 (14)

2 (5)
15 (37)
18 (44)
6 (15)

0.36

Income — no. (%)
Low
Average
High
Unknown

10 (8)
60 (48)
52 (42)
3 (2)

2 (5)
17 (41)
22 (54)
0 

0.43

Religion important to patient
 — no. (%)

Yes
No
Unknown

65 (52)
28 (22)
32 (26)

13 (32)
18 (44)
10 (24)

0.005

Influenced by physician’s religion
 — no. (%)

Yes
No
Unknown

13 (10)
109 (87)

3 (2)

7 (17)
32 (78)
2 (5)

0.27

Place of death — no. (%)
Home
Hospital
Hospice or nursing home

83 (66)
23 (18)
19 (15)

38 (93)
0
3 (7)

0.003

Feelings of anxiety — no. (%)
Yes
No
Unknown

36 (29)
59 (47)
30 (24)

4 (10)
34 (83)
3 (7)

0.002

Peaceful death — no. (%)
Yes
No
Unknown

109 (87)
8 (6)
8 (6)

38 (93)
2 (5)
1 (2)

1.00
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died as a result of euthanasia. Functioning of legs and
ability to speak had been similar in all patients.

We also studied the physicians’ estimates of the
amount of time by which life had been shortened in
the patients who died as a result of an end-of-life med-
ical decision (Table 4). For the majority of patients
who died as a result of euthanasia (83 percent) or as
a result of end-of-life decisions other than euthanasia
or physician-assisted suicide (83 percent), life was es-
timated to have been shortened by less than one
month. However, in five of the six patients who died
as a result of physician-assisted suicide, it was estimat-
ed that life was shortened by more than one month.

DISCUSSION

In our study, about one in five patients with ALS
died as a result of euthanasia (17 percent) or physician-

assisted suicide (3 percent). Physician-assisted death
was not associated with any of the disease-related or
care-related characteristics, nor with income or edu-
cational level. These deaths were classified as peaceful
by physicians in 93 percent of the cases. Comparison
of survival time, degree of disability, and estimated
amount of time by which life was shortened indicated
that the disease was at an advanced stage in patients
who died as a result of euthanasia but that physician-
assisted suicide occurred earlier in the course of the
disease. Of all 203 patients, 74 (36 percent) had given
an advance directive indicating a desire for physician-
assisted death.

Why did such a large proportion of patients with
ALS consider physician-assisted death and actually die
as a result of such a decision? Although the estimated
frequency of physician-assisted death in the Nether-

*P values are for the comparison with the group that died without euthanasia or physician-assisted suicide and were
calculated by the Mann–Whitney test. Patients with unknown values were not included in the analysis. Because of round-
ing, not all percentages total 100.

†Data are for cases in which it was possible to make end-of-life decisions; all 37 cases of unexpected death are excluded.

‡Data are for cases in which an end-of-life decision was made. In the group that died by means other than euthanasia
or physician-assisted suicide, decisions were made in 71 cases regarding forgoing treatment, the use of symptomatic treat-
ment with probable life-shortening effects, or ending the patient’s life without a concurrent explicit request by the patient.

TABLE 4. STAGE OF DISEASE IN PATIENTS WITH AMYOTROPHIC LATERAL SCLEROSIS 
IN RELATION TO MEANS OF DEATH.*

CHARACTERISTIC

PATIENTS WHO DIED 
WITHOUT EUTHANASIA 

OR PHYSICIAN-ASSISTED 
SUICIDE (N=125)†

PATIENTS WHO DIED

BY EUTHANASIA

(N=35)
P

VALUE

PATIENTS WHO DIED BY

PHYSICIAN-ASSISTED

SUICIDE (N=6)
P

VALUE

Survival time — yr
Median
Range

2.4
0.5–9.4

2.6
0.5–5.9

0.35
2.8

1.2–5.1

0.95

Leg-related disability — no. (%)
Able to walk unsupported
Unable to walk unsupported
Dependent on wheelchair
Confined to bed
Unknown

4 (3)
22 (18)
28 (22)
70 (56)
1 (1)

1 (3)
3 (9)

10 (29)
21 (60)
0 

0.50
2 (33)
0
2 (33)
2 (33)
0 

0.18

Arm-related disability — no. (%)
Able to raise arms to mouth 

and farther
Able to raise arms but unable 

to reach mouth
Paralysis
Unknown

48 (38)

42 (34)

25 (20)
10 (8)

6 (17)

14 (40)

12 (34)
3 (9)

0.01
4 (67)

2 (33)

0
0

0.15

Communication-related disability 
— no. (%)

Able to speak
Able to communicate 

by other means
Unknown

66 (53)
58 (46)

1 (1)

16 (46)
18 (51)

1 (3)

0.52

4 (67)
2 (33)

0

0.69

Estimated amount of time by which 
life was shortened by end-of-life 
decision — no. (%)‡

<1 mo
1–6 mo
>6 mo
Unknown

59 (83)
5 (7)
0
7 (10)

29 (83)
4 (11)
0
2 (6)

0.49

1 (17)
2 (33)
3 (50)
0

<0.001
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lands is 2.7 percent,15 the rate among patients with
cancer is 10 percent and the rate among patients with
the acquired immunodeficiency syndrome is 22 per-
cent.15,18 In the United States, 56 percent of patients
with ALS in Oregon said they would consider assisted
suicide, and 44 percent said they would request a pre-
scription for a lethal dose of medication from a phy-
sician if it became a legal option.4 

In our study, physicians estimated that patients who
died as a result of euthanasia or physician-assisted sui-
cide were similar to patients who died from other caus-
es in terms of the receipt of hospice care and profes-
sional home care and the frequency of feelings of pain,
despair, fear, choking, and anger. Therefore, neither
these factors nor the patient’s income or educational
level could explain the physician-assisted deaths. The
primary reasons that were reported for requesting phy-
sician-assisted suicide in Oregon included loss of in-
dependence and desire to control the circumstances
of death.19 Patients with ALS may consider having
control over their death especially important, since
their inability to work, engage in pleasurable activities,
care for themselves, and communicate constitutes a
formidable loss of autonomy4; having control over
dying could be a means of limiting the sense of loss
of self.20 These determinants of the desire for physi-
cian-assisted death deserve further research and have
implications for palliative care.

Patients to whom religion was important were less
likely to choose to end their lives by euthanasia or
assisted suicide — a finding that is consistent with
those of previous studies. More religious patients
with ALS are less likely to support the hastening of
death,4 and the religious beliefs of patients with ALS
appear to influence important treatment decisions.21

Some shortcomings and limitations of our study
should be noted. Our results may be valid only in the
context of Dutch culture and law and a health care
system in which virtually all of the population is in-
sured for the cost of health care. Economic motives
have not yet entered the realm of end-of-life decision
making, even decisions regarding the use of artificial
ventilation at home. Physicians who perform eutha-
nasia or assist in suicide in the Netherlands are not
prosecuted if the act has been carried out under strict
legal conditions.15 However, nationwide studies in oth-
er countries indicate that physician-assisted death oc-
curs with a frequency similar to that found in the
Netherlands.16,17 Furthermore, our study may have
been subject to selection bias, because the patients
involved had been referred to our university clinics.
Nevertheless, our cohort of patients was representa-
tive of the general population of patients with ALS.1,13

The effects of information bias and recall bias cannot
be ruled out, since the characteristics of many patients
were reported by physicians, some of whom were re-

porting events that had occurred several years previ-
ously. Moreover, physicians might be reluctant to re-
port that they had substantially shortened a patient’s
life. On the other hand, the fact that 84 percent of
the physicians we contacted responded indicates that
the majority of physicians in the Netherlands are pre-
pared to invest substantial time in participating in
studies of this type.

Apparently, the choice of euthanasia was made when
the patient’s disease was at an advanced stage, and phy-
sician-assisted suicide occurred earlier in the course of
the disease. One would expect patients with ALS who
die by physician-assisted suicide to have a lower degree
of handicap than those who die by euthanasia, given
that they have to be physically capable of taking the
lethal drugs themselves.4 Our results do not suggest
that greater-than-average suffering or a lack of pallia-
tive care contributed to decisions to seek physician-
assisted death. However, prospective research is needed
to examine possible relations among palliative care,
the role of the physician, the quality of life, the mo-
tives of the patient, and end-of-life medical decisions
by patients with ALS.
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