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Abstract
Background: Amyotrophic lateral sclerosis (ALS) is a fatal disease requiring palliative

2

Unit of Clinical Research Centre
Östersund, Umeå University, Umeå,
Sweden

care. End-of-life care has been well studied in patients with incurable cancer, but less
is known about the quality of such care for patients with ALS.
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Aim: To study whether the quality of end-of-life care the last week in life for patients
dying from ALS differed compared to patients with cancer in terms of registered
symptoms, symptom management, and communication.
Design: This retrospective comparative registry study used data from the Swedish
Registry of Palliative Care for 2012–2016. Each patient with ALS (n = 825) was
matched to 4 patients with cancer (n = 3,300).
Results: Between-group differences in assessments for pain and other symptoms
were significant (p < 0.01), and patients with ALS had fewer as-needed injection drugs
prescribed than patients with cancer. Patients with ALS also had dyspnea and anxiety
significantly more often than patients with cancer. There was no significant difference in communication about transition to end-of-life care between the two groups.
Patients dying from ALS received artificial nutrition on their last day of life significantly more often than patients with cancer.
Conclusions: The results indicate that patients with ALS receive poorer end-of-life
care than patients dying from cancer in terms of validated symptom assessments, prescription of as-needed drugs, and timely cessation of artificial nutrition. Educational
efforts seem needed to facilitate equal care of dying patients, regardless of diagnosis.
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I NTRO D U C TI O N

to specialized palliative care. Compared to cancer, relatively few
studies, often with a small number of patients, have focused on the

Amyotrophic lateral sclerosis (ALS) is a fatal disease, with degenera-

end-of-life phase in patients with ALS.11-22 Palliative care should be

tion of upper and lower motor neurons and a high burden of symp-

provided according to need, regardless of diagnosis. Previous stud-

1

toms not unlike that of cancer. Supportive interventions including

ies have shown that patients with non-malignant conditions such as

multidisciplinary care and optimization of symptom treatments have

heart disease, dementia, and stroke are more likely to have unmet

improved quality of life for these patients and palliative care remains

palliative care needs than patients with cancer. 23-26 No study has

the cornerstone of ALS management.

2-10

previously addressed this issue for subjects with ALS.

Cancer is the dominant diagnosis in specialized palliative care, but

The objectives of this study were [1] to investigate whether end-

ALS has traditionally been the main non-cancer diagnosis admitted

of-life care and symptom prevalence differed in the last week of

© 2020 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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life between patients dying from ALS and those dying from cancer

patients with ALS and cancer who were registered in the SRPC dur-

and [2] to learn more about place of death for patients with ALS in

ing 2012–2016.

Sweden.

2

|

M E TH O D S

2.5 | Study population
Patients who had neurological disease as the main cause of death in

This was a retrospective comparative registry study using data from

the SRPC database in 2012–2016 were linked using unique personal

the Swedish Registry of Palliative Care (SRPC).

identification numbers to the Swedish Cause-of-Death Register at

The SRPC, started in 2005, is a national quality register for end-

the Swedish National Board of Health and Welfare. Patients with the

of-life care for all deaths in Sweden. 27 The register has been evalu-

diagnosis ALS (ICD G12.2) reported as the main or underlying cause

ated, validated, and revised. 28,29 Data are registered post-mortem by

of death were included and data were immediately anonymized by

health care staff in a 30-question web-based end-of-life question-

removing names and personal identification numbers.

naire (ELQ) that focuses on the last week of life. All questions must

Patients reported to the SRPC during 2012–2016 who had ALS

be answered for the form to be submitted, ensuring no missing data.

as the main or underlying cause of death in the Cause of Death

This study focused on some of the quality indicators defined by the

Register were included in the study sample. The deaths had to be

Swedish National Board of Health and Welfare.30

registered as “expected.” Patients with cancer reported as the main
or underlying cause of death in the SRPC during the same period

2.1 | Primary research question

were chosen as controls.
Exclusion criteria for both groups were patients with more than
one registered underlying cause of death and patients who, accord-

Did the proportions of patients with ALS and those with cancer dif-

ing to the SRPC data, had lost their ability to communicate for a

fer in validated assessments for pain and other symptoms in the last

month or more before death (Figure 1).

week of life?

Places of end-of-life care were categorized as general home care,
specialized palliative home care, short-term and permanent-stay

2.2 | Secondary research questions

nursing home, hospital, and hospice/specialized palliative in-ward
unit.
A professional statistician matched each patient with ALS

Did the proportions of patients and next of kin with documented

(n = 825) to 4 patients with cancer (n = 3,300), according to place

communication about transition to end-of-life care differ between

of end-of-life care, gender, age, and county in Sweden (21 differ-

patients with ALS and those with cancer?

ent counties). Chi2-test, and when appropriate Fisher's exact test,

Did the proportions of patients using artificial nutrition at the
time of death differ between the two diagnostic groups?
Were patients with ALS prescribed as-needed injection drugs
differently to those with cancer?

was used for differences in proportions of categorical variables.
The statistics were done as 2-sided tests with p < 0.01 considered
statistically significant. All analyses were performed using SPSS
version 24.

Did the prevalence of various symptoms in the last week of life
differ between patients with ALS and patients with cancer?
What place of death was registered for patients with ALS?

2.3 | Ethics statement

3
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The Swedish Cause-of-Death Register listed 1599 patients with
ALS in 2012–2016. A total of 101 321 patients with cancer and
1116 patients with ALS were registered in the SRPC database dur-

This study conforms to the principles of the Helsinki declaration, and

ing the same period for a coverage ratio of 70% in ALS. A total

the Regional Ethics Committee in Umeå had no objections to the

of 825 deaths from ALS (Figure 1) and 3300 deaths from cancer

research (2018/14-31).

(50.5% men, 49.5% women) were included according to study criteria. The mean age was 70.7 for ALS group and 70.8 for the control

2.4 | Power analysis

group (Table 1).
Patients with ALS were found to have a lower probability than
those with cancer of being assessed for pain: 27.9% versus 43.2%,

To detect a numerical 10 percentage difference in the proportions

p < 0.001 (Table 2). The proportion of patients with ALS who

between the studied diagnostic groups with a level of significance

were assessed for other symptoms on a validated scale (16.7%)

of p < 0.01 and power of 0.8, the study would require about 600

was also significantly lower than patients with cancer (21.5%),

patients per group. To get a sufficient sample, we chose data on all

p < 0.01.

|
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F I G U R E 1 Inclusion of patients with ALS in the study population.

There were no significant differences between the two groups

4
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DISCUSSION

regarding communication about transition to end-of-life care with
patients and next of kin. Patients dying from ALS received artificial

To continue the improvement of palliative care of patients with

nutrition significantly more often than patients with cancer on their

neurological diseases there is a need for further studies of the

last day of life (39.5% vs. 14.8%, p < 0.001).

specific diseases 13,14 The study by Ozanne et al.14 with data from

Patients with ALS were less likely than those with cancer to have

the SRPC indicates high symptom burden and a clear need for im-

injection drugs prescribed as needed, and the greatest difference in

provement of the palliative care in the last week for patients with

injection drugs for nausea and pain (Table 2).

neurological diseases, including ALS. This large population-based

There were between-groups differences in symptoms (Figure 2),

register study is the first to compare some of the key indicators of

although all six symptoms were reported in both groups. More pa-

quality of end-of-life care between patients with ALS and patients

tients with ALS than with cancer had dyspnea (57.5% vs. 23.0%)

with cancer, regardless of level of care. An essential part of pallia-

and anxiety (64.6% 53.5%, p < 0.001). Patients with cancer, on the

tive care is to assess symptoms and continually evaluate symptom

other hand, had more pain, confusion, and nausea (p < 0.001). About

management. The Swedish guidelines from the National Board of

half (49.7%) of patients with ALS were reported to have pain versus

Health and Welfare30 set target levels for several of the quality

82.5% of patients with cancer.

indicators, which are documented in the SRPC. For example, pain

Of the 1116 patients dying from ALS registered in SRPC during the

should be assessed for all patients. In this study, symptoms were

study period, 307 (28%) died at home, and 206 of these (67%) had sup-

assessed with validated instruments in only 27.9% of patients with

port from specialized palliative home care; 371 (34%) died in hospital

ALS. Even in patients with cancer, who are well-known to suffer

and 187 (16%) in hospice or on a specialized palliative ward (Figure 3).

pain, only 43.2% were assessed on a validated pain scale. This is

Patients with ALS were a little less likely to have support from special-

far from the goal, and there is definitely potential for improve-

ized palliative than patients with cancer (35% vs 40%, Figure 4).

ment. There was also a significant between-group difference in

4
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TA B L E 1 Demographic data of the study population.
Variables

ALS n = 825 (%)

Cancern
=3,300 (%)

TA B L E 2 Comparison of quality indicators for patients with ALS
and patients with cancer.
Variables

Age
0–54

66 (8.0)

264 (8.0)

55–64

138 (16.7)

552 (16.7)

65–74

304 (36.8)

1216 (36.8)

75–84

244 (29.6)

976 (29.6)

73 (8.8)

292 (8.8)

Female

408 (49.5)

1632 (49.5)

Male

417 (50.5)

1668 (50.5)

85+
Gender

Time for loss of ability to communicate
Retained ability

198 (24.0)

389 (11.8)

Hours

301 (36.5)

1047 (31.7)

Day/days

271 (32.8)

1659 (50.3)

55 (6.7)

205 (6.2)

Week/weeks

assessments of other symptoms, but the difference was less than
10%, so the clinical value of this result is more uncertain. About
80% of the patients in both groups had no symptom assessment
(other than pain) on a validated scale within the last week. One

ALS
n = 825

%

Cancer
n = 3,300

%

p-value

<0.001

Pain assessment with validated scales
Yes

230

27.9

1426

43.2

No

535

64.8

1687

51.1

60

7.3

187

5.7

Unknown

Symptom assessment (other than pain) with validated scales
Yes

138

16.7

709

21.5

No

619

75.0

2289

69.4

68

8.2

302

9.2

Unknown

End-of-life discussion with patient
Yes

603

73.1

2504

75.9

No

129

15.6

473

14.3

93

11.3

323

9.8

Unknown

Yes

671

81.3

2740

83.0

No

83

10.1

267

8.1

Unknown

69

8.4

256

7.8

Had no
next of
kin

2

0.2

37

1.1

Yes

326

39.5

490

14.8

No

485

58.8

2786

84.4

14

1.7

24

0.7

the SRPC, factors that could affect the ability to communicate.
Although there is lacking information about the exact number,
very few patients with ALS were on invasive ventilation in Sweden
during the years 2012–2016.
And as shown in Table 1, 93.3% of the patients with ALS in this
study had retained their ability to communicate up to less than a
week before their death; therefore, it should have been possible to
assess their symptoms. Clearly, the need remains for educational
interventions to improve symptom assessments, regardless of diagnosis and place of end-of-life care, to make the palliative care more
equal, and to upgrade its quality.
Communication with patients and families is an important part
of palliative care. Previous studies comparing end-of-life care for

0.093

Artificial nutrition supply during last day in life

have communicative difficulties that make symptom evaluation
ample bulbar onset, hand weakness or ventilation support out of

0.104

End-of-life discussion with next of kin

reason could be that patients very near death are too tired or
challenging. It was not possible to get information about for ex-

0.002

Unknown

<0.001

Individual injection prescription for symptom relief
Pain
Yes

729

88.4

3188

96.6

No

91

11.0

107

3.2

5

0.6

5

0.2

Yes

720

87.3

2999

90.9

No

98

11.9

287

8.7

7

0.8

14

0.4

Unknown

<0.001

Rattles

Unknown

0.003

Anxiety
Yes

725

87.9

3044

92.2

No

91

11.0

242

7.3

9

1.1

14

0.4

Unknown

patients with non-malignant diseases and patients with cancer

Nausea

have shown differences in communication about transition to end-

Yes

564

68.4

2811

85.2

of-life care, with poorer outcomes for patients with non-malignant

No

242

29.3

462

14.0

diseases. 24-26 In contrast, in this study, there was no significant dif-

Unknown

19

2.3

27

0.8

<0.001

<0.001

ference in documented break-point communication between patients with ALS and those with cancer. This lack of difference may
be due either to ALS patients’ traditionally getting more special-

of feeding tubes or non-invasive ventilation can prompt end-of-

ized palliative care than those with other non-malignant diseases

life discussions. 31

or to the fact that ALS is considered a progressive disease with a

In this study, 39.5% of patients with ALS had parenteral fluid or

short prognosis from the time of diagnosis. Communicating about

nutrition supply on their last day of life versus 14.8% in the cancer

the severity and prognosis of the disease is an established and in-

group. The last is consistent with a study by Martinsson et al. 26 and

tegrated part of care, and staging points such as the introduction

may reflect adequate care, but it could also be due to difficulties in
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F I G U R E 2 Symptom prevalence during the last week in life.
earlier study has shown that dyspnea occurs more often when patients with mixed diagnoses have intravenous fluids or nutrition in
their last days of life; it is not unlikely to be a worsening factor for patients with ALS, too.33 Further studies are needed to identify prognostic factors in the final days of life to find the best treatment and
the optimal time to decrease and finally withdraw therapies such as
nutrition and antibiotics as they become inappropriate.
Prescriptions of necessary injection drugs for pain were statistically significantly less for patients with ALS than for patients with
cancer (88.4% vs 96.6%) who were prescribed closer to the National
Board of Health and Welfare's target level of >98%.30 There is a possibility that patients with a PEG in place at time of death to a greater
extent receive their drugs enterally. Patients with ALS also were
less likely to be prescribed injection drugs against nausea, possibly
because of their lower prevalence of nausea. (Figure 2). The lower
F I G U R E 3 Place of end-of-life care (death) for patients with ALS
(n = 1,116) registered in SRPC during the years 2012–2016.

frequency of as needed medication in ALS patients may partly be
affected by difficulties to express needs, because of weakness and
bulbar symptoms but as 93.3% were reported to have retained their
ability to communicate, we assume that this has not been a substantial confounder in this study. It could be secondary to the caregivers lacking understanding of the symptom load and importance of
symptom assessment in patients with ALS.
Both groups of patients were reported to have had high symptom loads. Anxiety followed by dyspnea was the most frequently
registered combination of symptoms in patients dying from ALS.
Neudert et al. investigated the terminal phase of 121 patients with
ALS by telephone interviews with the relatives. They concluded
that the majority died peacefully (around half of the patients died
at home).16 In contrary to our study, only 20–30% were reported
to have dyspnea and 6–8% anxiety and restlessness.16 In an earlier
study by Ganzini et al.34 caregivers reported that 56% of patients

F I G U R E 4 Place of end-of-life care (death) for patients with
cancer (n = 101,321) registered in SRPS during the years 2012–
2016.

with ALS had dyspnea, similar to the findings in this study (57.5%),
but only 30% were reported to have anxiety in the last month of life
compared with the 64.6% in our study who had anxiety in the last
week. This difference may be due to the different timeframe (last

decision-making and the uncertainty of diagnosing imminent death

week vs. last month) or differences in the patient cohorts.

in patients with ALS. The Swedish national guidelines for palliative

Pain with ALS worsens patients’ quality of life and is underesti-

care recommend that intravenous fluids and nutrition should be

mated as a clinical problem. It is poorly identified and can be a clini-

used only rarely for patients with a short expected survival.32 An

cal challenge due to its numerous pathophysiological mechanisms.35

6
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A noteworthy result was that almost half the patients with ALS were

Of course, there are differences between patients dying from ALS

reported to have pain, but only 27.9% were assessed on a validated

and patients dying from cancer, but the suffering and the burden of

pain scale. This could raise questions about the validity of the regis-

symptoms can be high in both groups, justifying equality in palliative

tration. Earlier studies with smaller number of patients have shown a

care.

prevalence of pain in a wide range between 15 and 80%.36-40
34

The validity of the ELQ has been evaluated repeatedly, which

indicated that 10% of patients with ALS were

lends strength to the study. A limitation is that these validation

reported to have confusion the last month in life. This is in line with

studies have been performed in a specialized palliative care, 28,29 but

A prior study

our findings that 7% of patients with ALS were reported as con-

not in other healthcare settings. There is a possibility that staff at

fused the last week of life compared with 26.1% of those with can-

specialized palliative care units interpret questions differently from

cer (p < 0.001). Whether or not ALS patients had other symptoms,

staff at other healthcare units. To eliminate this confounding factor,

not asked in the end-of-life questionnaire, but of greater impact,

the patients were matched according to place for end-of-life care in

is a question still to be answered. An earlier study by Chochinov

this study.

et al.19 showed that patients with ALS reported more dignity-related

Palliative care is not the same or equally available across Sweden.

distress, such as feeling like a burden, feeling a loss of control, and

A strength of this study was our matching of each patient with ALS

feeling weak and fatigued than other non-cancer populations. Those

with 4 patients with cancer, according not only to gender, age, and

parameters were not open to investigation in this study. Further

place of end-of-life care, but also to the different counties in Sweden

studies on patients’ subjective experiences are needed to increase

to reduce this confounding factor.

our knowledge about other end-of-life symptoms in patients with
ALS.

This study is to our knowledge it is the largest yet published in
terms of the number of patients with ALS. Our results may be valid

In this study, the most common place of death for patients with

for the Swedish setting, but differences in health care and end-of-life

ALS was in hospital, followed by home with support from specialized

care between countries may limit generalizability to other countries.

palliative home care, in line with the results from Ozanne et al, another study from the SRPC.14 In a study from Taiwan41 most patients
with ALS died in a medical facility in contrast to Italy42 and southwest

5
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China,43 where most patients died at home. In a Spanish study,44
56.1% of 1035 patients with ALS died in a hospital and 30.4% died

Our results indicate that patients with ALS may receive poorer end-

at home, which is more similar to our findings. Disparities between

of-life care than patients with cancer in terms of assessments of

countries are likely due to both cultural and structural differences.

pain and other symptoms and prescription of as-needed injection
drugs. Artificial nutrition at time of death was much more common

4.1 | Methodological considerations/
strengths and limits

in patients with ALS than those with cancer. Anxiety and dyspnea
followed by pain were the most common symptoms during the last
week in life in patients with ALS. There is a need for more studies
and educational interventions to improve the quality of end-of-life

First, this study was observational and retrospective in design,

care and to make it more equal, regardless of diagnosis and level of

which means its results should be regarded more as hypothesis gen-

care.

erating. There might be a selection bias in the SPRC with a preference for units particularly interested in palliative care. The coverage

AC K N OW L E D G E M E N T S

is nearly 100% in the Swedish Cause-of-Death Register, but is less

The authors wish to thank Björn Tavelin (statistician) for his valuable

in the SRPC. Another disadvantage of a registry study is the limited

help and comments.

background information available such as ethnicity, comorbidity, and
socioeconomic status, which might have affected the results of the

C O N FL I C T S O F I N T E R E S T

study.

The authors declare there are no conflicts of interest.

In addition, the questionnaires are completed retrospectively
and might not always be accurate, so recall bias could affect the re-
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sults. All symptoms are registered by staff, and so might differ from

Data used in this study can be received from the Swedish Registry

patients’ subjective experiences. Another limitation is that only six

of Palliative Care.

predefined symptoms are available to register in the ELQ. Other important symptoms may thus be omitted.
We chose patients with cancer as the comparative group for
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patients with ALS as if they represent a kind of “gold standard”
for palliative care. Previous studies have shown that patients with
cancer receive better end-of-life care than patients with other diagnoses, 24-26 but the clinical relevance of that might be debated.
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