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C onversations with patients and their relatives,
physicians, and nurses reveal that these other

persons often possess no accurate knowledge of the
actual emotional situation of patients with severe
impairment of motor function in general, or, more spe-
cifically, of patients with amyotrophic lateral sclerosis
(ALS, or Lou Gehrig's disease). Ganzini and Block (1)
suspect that this is due to a psychological defense
mechanism: healthy people have difficulty imagining
the feelings and experiences of a severely impaired pa-
tient. They generally assume that the patient's quality
of life is poor (2). Despite this lack of sure knowledge,
however, decisions about life-terminating measures
are often made, or at least strongly influenced, by phy-
sicians and relatives (3, 4). Evidence suggests that, in
the Netherlands today, one in five ALS patients dies
either by euthanasia or by assisted suicide (5). In
Germany, too, there are increasingly loud calls for 
a liberalization of the law regarding active euthanasia,
particularly as it applies to ALS patients in the terminal
stage, in order to shorten what is considered to be a
period of suffering (e1). A study of the actual quality of
life and affective state of ALS patients thus seems to be
urgently necessary. The object of the present investigation
was to find out whether ALS patients suffer from
depressive mood disorders, and whether their quality of
life becomes poorer over the course of their illness. The
test results of ALS patients were compared with those of
normal control subjects and those of other groups of
patients without any severe motor impairment. This
study is intended to shed light on the question of what
life with a severe motor impairment is actually like.

Methods
In the first segment of the study (I), ALS patients in all
stages of the disease were investigated with respect to
their affective state (depressive symptoms) and subjec-
tively experienced quality of life (SQL) at the time
points T1 and T2 (T2 was 80 to 100 days after T1 for
each patient; 39 patients were evaluated at T1, 30 at
T2). Possible depressive symptoms were registered
with the ALS Depression Inventory (ADI-12) (6, 7), an
instrument for measuring the patient's self-reported
affective state. The possible values on this scale range
from 12 (no evidence of depressive symptoms) to 48
(most severe depression possible); values above 28 cor-
respond to clinically relevant depressive symptoms
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(DS). The SQL was assessed with the aid of the Schedule
for the Evaluation of Individual Quality of Life – Direct
Weighting (SEIQoL-DW). The proband is asked to
name five specific areas which have an influence on his
or her quality of life (no = 0, yes = 1), and then to assign
a weighting, in percent, to each of the areas that were
stated to influence the quality of life and to rate his or
her satisfaction in each of the five areas on a seven-
point scale (again expressed in percent). On the basis of
these data, the SEIQoL Index Score (SIS) is calculated
(e2, 8) (see additional information in the e-supplement).
Furthermore, functional impairments were assessed
with the ALS Functional Rating Scale (ALSFRS) (e3),
ranging from 0 (locked-in state) to 40 (no functional
impairment). For the purposes of this article, an ALSFRS
score above 15 is considered to correspond to a mild or
moderately severe physical impairment, while a score
of 15 or below is considered to correspond to a severe
impairment. Furthermore, information was obtained
about how many years the patient attended school and
the time elapsed since the diagnosis (table 1). In a
second segment of the study (II), another group of ALS
patients was compared to normal control subjects with
respect to their subjectively experienced quality of life
(SQL), as assessed with the SEIQoL-DW (e2). These
patients' functional impairments were registered with
the ALSFRS, and data were collected on the time elapsed
since their diagnosis.

Statistical analysis
Pearson correlations were calculated to test the linear
correlation between depressive symptoms (ADI-12,
metric) and the metric scales of functional impairment
(ALSFRS), the time elapsed since diagnosis, the
patient's highest educational attainment, and the quality
of life (SIS).

A chi-square test was performed to detect any signifi-
cant differences between the two groups in the frequen-
cies of observed characteristics (i.e., identification of
areas with an important influence on life quality) as
assessed by the documentation of two independent
variables, which were considered dichotomous (DS
clinically relevant when ADI-12 >28, no clinically rele-
vant DS when ADI-12 �28; mild to moderate physical
impairment when ALSFRS >15, severe physical impair-
ment when ALSFRS �15).

Differences between two independent variables with
respect to a dependent variable were tested for signifi-
cance with Student's t test. Group differences in the
information supplied about quality of life (SIS) with
respect to the intersubject factor "ventilation group"
(ventilated or non-ventilated) were evaluated in this
way. On the other hand, differences among several inde-
pendent variables with respect to a single dependent
variable were tested for significance with univariate
variance analysis.  Group differences in the information
supplied about quality of life (SIS, identification and

* artificially ventilated with intermittent mask ventilation (non-invasive ventilaton, NIV) and invasive ventilation (IV); 
ALSFRS, limitations of function as assessed with the ALS Functional Rating Scale; 

ADI, depressive symptoms (DS) as assessed with the ADI-12 (clinically relevant with ADI-12 scores above 28, not clinically relevant with ADI-12 scores of 28 or
less); SQL, subjective quality of life (measured with the SEIQoL-DW and reported as the SEIQoL index score in %; SIS is the product of the satisfaction parameter

and the personal weighting of the area determining the individual patient's quality of life); SD, standard deviation; N/A, data not available

TABLE 1

Overview of ALS patients' results from the first segment of this study (T1 and T2) compared with the results of
other published studies

Study Patient group n Mean SD Range

T1 ALS patients 39 ALSFRS 19.9 21.1 0–39
19 women, 20 men Months after diagnosis 43.9 37.5 0–170
13 NIV, 4 IV, 22 not ventilated Education (years of school) 10.80 1.71 9–13

Depressive symptoms (ADI): 23.85 7.13 12–42
11/39 Clinically relevant
28/39 Clinically irrelevant

SQL (SIS) 71.6% 15.8% 23–100%
17/39 Ventilated* 75.33% 15.35%
22/39 Not ventilated 68.85% 16.51%

T2 ALS patients  90 ± 10 days 30 ALSFRS 17.2 9.7 0–37
after T1
16 women, 14 men Months after diagnosis 40.5 30.8 4–130
10 NIV, 3 IV, 17 not ventilated

SQL (SIS) 69.90% 17.30% 26–96%
13/30 Ventilated* 77.36% 18.0%
17/30 Not ventilated 64.18% 14.77%

Literature Patients with non-fatal 120 SQL (SIS) 68.6–75.3% 12.4–12.7%
diagnoses:

a.) (e4) Irritable bowel syndrome 20/120 68.6% 12.7% 35–96%
Chronic gastric ulcer 20/120 74.0% 12.4% 51–94%

b.) (e5) Diabetes mellitus 80/120 75.3% N/A N/A
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satisfaction ratings of determinants of life quality) with
respect to the intersubject factor "ALS patients vs. normal
controls" were evaluated in this way. 

The statistical analysis was performed with SPSS
(Statistical Package for the Social Sciences) for Windows,
version 14.0. The significance level was tested with two
tails and at p = 0.05. The strength of effects was rated
with η2. The data were analyzed both exploratively and
in hypothesis-guided fashion (independence of depres-
sion/SQL and physical impairment).

Results
Study I: emotional state and quality of life of ALS patients over
the course of the illness

Self-reported emotional state – 28% of the ALS
patients (T1 11/39) had clinically relevant depressive
symptoms (ADI-12 >28) (table 1). 
Interactions of the self-reported emotional state – At
time T1, ALS patients displayed no correlation between
their depressive symptoms (ADI-12) and the extent of
their physical impairment (ALSFRS: r = –0.017,
p = 0.920) (figure 1) or the time elapsed since diagnosis
(months: r = 0.18, p = 0.267).

In ALS patients (T1), depressive symptoms (ADI-12)
were significantly correlated with shorter schooling
(r = –0.41, p = 0.005).
Subjectively experienced quality of life (SQL), SIS –
ALS patients reported, both at time T1 and at time T2,
that they were experiencing a quality of life comparable
to that reported by other chronically ill patients without
severe motor impairment (SIS; no quantitative compari-
son is possible here because of a lack of original data in
the literature) (e4, e5) (table 1). 
Patient-reported determinants of SQL – ALS patients
with DS (T1 11/39 ADI-12 >28) named health (9/11,
χ2 = 6.72, p = 0.010, η2 = 0.42) and mobility (6/11,
χ2 = 4.07, p = 0.044, η2 = 0.32) as areas determining
their quality of life significantly more commonly than
did ALS patients without DS (T1 28/39 ADI-12 = 28;
health named by 10/28, mobility by 6/28). ALS patients
without DS were significantly more likely to name per-
sonal well-being as a determinant of their quality of life
(8/28, χ2 = 3.95, p = 0.047, η2 = 0.32) (table 2); no ALS
patient with DS did so.

Markedly physically impaired ALS patients (T1
16/39 ALSFRS � 15) named communication (7/16,
χ2 = 5.93, p = 0.029, η2 = 0.39) and medical care
(10/16, χ2 = 9.36, p = 0.002, η2 = 0.49) as areas deter-
mining their quality of life significantly more commonly
than did patients with only mild or moderately severe
impairment (T1 23/39 ALSFRS >15; communication
named by 0/23, medical care named by 0/23). 
Interactions of the subjectively experienced quality
of life (SQL) – In ALS patients (T1), there was a signif-
icant negative correlation of the SQL (SIS) with ADI-12
depression scores (ADI-12; r = –0.36, p = 0.027). The
lower the depression score, the higher the quality of life.

ALS patients were found, over the course of the dis-
ease (T2), to develop a significant correlation between

the subjectively experienced quality of life (SIS) and the
extent of their physical impairment (ALSFRS;
r = –0.43, p = 0.021). The sign of the correlation was,
however, negative: the more severe the physical impair-
ment was, the better the subjectively experienced
quality of life.

Ventilated patients (T1; invasively and non-invasively
ventilated patients, 17/39; SIS) showed no significant
differences in SQL to non-ventilated patients (22/39;
SIS; t = –0.75, p = 0.461). Over the course of the disease
(T2), ventilated patients (13/30; SIS) had a significantly
higher subjectively experienced quality of life than non-
ventilated ALS patients (17/30; SIS; t = 2.20,
p = 0.035).

Study II: the quality of life of ALS patients compared with that of
normal controls

Subjectively experienced quality of life (SQL), SIS –
In the second segment of the study (II), which involved
a different group of ALS patients with mild to moder-
ately severe physical impairment compared to normal
control subjects, no statistically significant difference in
quality of life was found between these two groups (SIS,
variance test variable F = 0.11, p = 0.745, η2 <0.01)
(table 3).
Patient-reported determinants of the subjectively
experienced quality of life –ALS patients (II) were sig-
nificantly more likely to name friends and social envi-
ronment as determinants of their quality of life than
were the normal control subjects (for naming: F = 4.03,

Scatter plot of depressive symptoms (as measured with the ALS 
Depression Inventory, ADI-12 [Kübler et al., 2005; Hammer et al.,
2008], T1) and physical impairment (as measured with the ALS 
Functional Rating Scale, ALSFRS) in ALS patients (T1, n = 39).
There is no correlation between the two parameters (r = –0.17,
p = 0.97). ADI scores above 28 indicate clinically relevant depressive
symptoms. This was the case for 11 of the 39 patients in this study
(28%).

FIGURE 1



400 Deutsches Ärzteblatt International⏐⏐Dtsch Arztebl Int 2008; 105(23): 397–403

M E D I C I N E

p = 0.050, η2 = 0.07) (table 4) but significantly less
likely to name their occupation or financial status (for
naming: F = 8.29, p = 0.006, η2 = 0.12). ALS patients
were significantly more satisfied with the area "family"
than the normal control subjects (satisfaction:
F = 16.78, p <0.001, η2 = 0.26), although ALS patients
were significantly less satisfied with their health than
the normal control subjects (satisfaction: F = 8.79,
p = 0.005, η2 = 0.18).

Discussion
ALS and emotional state
The prevalence of depressive symptoms in patients with
ALS has been reported with a great deal of variability
among studies, with values ranging from 0% (9) to 44%
(10, e6). In the present study, 28% of patients with ALS
had clinically relevant depressive symptoms; this figure
is consistent with rates reported in the majority of the
other studies (mid-range values, 24% to 28% (11–13).
The few studies in which depression was diagnosed by
means of a DSM-IV structured clinical interview (e7)
consistently showed prevalences in the range of 9% to
11% (11–14) (this corresponds to the 11% value that we
found in the same ALS patients that constituted the T1
group in the present study [7]). Thus, the prevalence of
DSM-IV-defined depression is slightly higher among

ALS patients than in the general population (4% to 5%)
(e8), yet lower than among patients with multiple
sclerosis (17% to 46%) (e9, e10). The discrepancies
among the different prevalences of depression among
ALS patients that were reported in different studies is
attributable, among other things, to the fact that the
clinical interview according to DSM-IV registers not
only the patient's momentary affective state, but also
any history of earlier depressive episodes that occurred
prior to the diagnosis ALS; the ADI-12, on the other
hand, which we used as a screening test in the present
study, measures the self-reported momentary affective
state and is therefore less specific and generally yields
markedly higher rates of depression.

In our study, we found no correlation between
depressive symptoms and the extent of physical impair-
ment, or the time since diagnosis, in patients with ALS.
The same has been shown in other studies (6, 12,
15–17). For carcinoma patients, however, an association
between depressive symptoms and the extent of physical
impairment has been observed (e11). A significant cor-
relation was found between the educational level of
ALS patients and the severity of their depressive symp-
toms; the more years the patients had spent in school,
the lower their depression scores. A possible reason for
this correlation is the greater ability of better educated

Data displayed for three factors that were named as being important for the quality of life (as measured with SEIQoL).
The number of factors named as being important varied significantly between ALS patients with clinically relevant depressive symptoms 

(DS; ADI-12 score >28; 11/39 patients) and ALS patients without clinically relevant depressive symptoms (ADI-12 score �28; 28/39 patients).
χ2, statistical variable relating to the possible correlation of depressive symptoms with the naming of particular factors; 

p, variable relating to statistical significance; η2, variable indicating the degree to which each individual factor contributes to the total variance

TABLE 2

Patient-reported determinants of the quality of life in ALS patients with and without depressive symptoms (study I)

Reported determinants ALS patients with DS (%) ALS patients without DS (%) χχ2 p ηη2

of SQL

Health 82  (9/11) 36 (10/28) 6.7 0.01 0.42

Mobility 55 (6/11) 21 (6/28) 4.1 0.04 0.32

Personal well-being 0 29 (8/28) 3.9 0.05 0.32

Overview of findings in ALS patients and normal control subjects in the second segment of the study (II). ALSFRS, limitations of function as assessed with the ALS
Functional Rating Scale; NIV, intermittent mask ventilation (non-invasive ventilation); IV, invasive ventilation; 
SQL, subjective quality of life (measured with the SEIQoL-DW and reported as the SEIQoL index score in %; 

SIS is the product of the satisfaction parameter and the personal weighting of the area determining the individual patient's quality of life); 
SD, standard deviation

TABLE 3

Overview of descriptive statistics (study II)

Study Patient group n Mean SD Range

II ALS Patients 30 ALSFRS 28.2 11.6 7–36
16 women, 14 men; Months since diagnosis 40.8 18.0 1–60
14 NIV, 0 IV, 15 not ventilated Education (years of school) 10.3 2.8 9–13

SQL (SIS) 65.7% 13.0% 37.9–90.2%

Normal control subjects 30 Education (years of school) 10.7 3.1 9–13
16 women, 14 men SQL (SIS) 64.7% 10.2% 42.4–88.5%
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persons to develop functional coping strategies. The
observed lack of a rise in the depression rate as the func-
tional impairment worsens and the elapsed time from
the diagnosis of the illness lengthens refutes the com-
monly voiced notion that emotional stress and depressive
mood must necessarily become worse as the physical
disease progresses. The fact is that depressive episodes
can occur in any stage of ALS and be amenable to phar-
macological and psychotherapeutic treatment (18). There
is no empirical basis for the fatalistically postulated
correlation of ALS with depression (12).

ALS and the quality of life
In multiple studies, ALS patients have reported experi-
encing a sometimes quite surprisingly high subjective
quality of life despite their marked physical impairment
(6, 12). In the present study, too, the mean subjective
quality of life among ALS patients was in the range of
66% to 72% and thus comparable to that of normal
control subjects. Few or no correlations were found
between these patients' subjective quality of life and
their degree of physical impairment or the length of time
elapsed since the diagnosis was made (7, 12, 15, 16, 17,
19). In the present study, in fact, the subjective quality of
life actually rose over time as the patients' physical
impairment worsened. Ventilated patients had a better
SQL than non-ventilated ALS patients. This may be
explained as a result of the beneficial symptomatic
effects of ventilation, including lessening daytime fatigue.
Our data suggest that even patients in an advanced stage
of ALS can subjectively experience a high quality of life.

The subjective quality of life of ALS patients in our
studies lay in a range comparable to that of chronically
ill patients without any severe motor impairment, as
determined in a number of other studies (SQL ca. 70%)
(e4, e12, e13). In contrast, carcinoma patients in an
advanced stage of disease attain SQL values (<60%)
(20, e14) that are significantly lower than those of ALS
patients when directly compared with them (20) and that
continue to decline as the disease produces progressive
physical impairment (e11, e15).

These data permit the conclusion that ALS patients,
compared to patients with other diseases that do not
regularly produce severe paralysis (figure 2), may sur-
prisingly enjoy a subjectively experienced quality of life
that is comparable or significantly higher. At present, we
can only speculate on the possible causes of this special
position of ALS patients relative to others.

Among the ALS patients in this study, depression was
associated with a negative subjective quality of life,
confirming the well-known close relationship of the
affective state and the quality of life (6). Depressed ALS
patients seem to define their quality of life to a greater
extent as a function of external experiences that are no longer
accessible to them, such as health and mobility. For non-
depressed ALS patients, on the other hand, internal areas
such as personal well-being seem to be more important.
These areas can remain intact even as the disease progresses.

In accordance with the data presented here, Neudert et
al. have confirmed that ALS patients shift their priorities

with respect to quality of life to center them more on
social aspects (8). In our study, ALS patients named their
friends and social environment as determinants of their
quality of life significantly more often than their occupa-
tion and financial status. Moreover, they were signifi-
cantly more satisfied with their families. As ALS pro-
gressed, certain areas became increasingly important for
these patients' subjective quality of life while the physical
impairment worsened. Severely impaired ALS patients
named communication and medical care significantly
more often as determinants of the quality of life than did
mildly to moderately impaired patients, who, in fact, did
not name these areas at all. These data suggest that ALS
patients develop successful adaptive strategies with re-
spect to the needs and priorities corresponding to their
living conditions in each stage of the disease.

Some possible limitations of the present study might
include a lack of representativeness of the populations
and the small sample sizes in the two different segments
of the study (I and II). Questioning of very severely
physically impaired patients can hardly be performed on

Figure 2 a-c:
Amyotrophic lateral
sclerosis (ALS),
a very severe
neurological illness,
is characterized by
rapidly progressive
paralysis of the
skeletal muscles
(the intrinsic
muscles of the hand
are shown here),
specifically including
the muscles of
swallowing and
respiration.

a

b

c
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much larger study populations than these. Patients
lacking contact to the outpatient ALS clinic were
presumably underrepresented in this study, as were pa-
tients lacking the interest to participate. Despite these
qualifications, the surprising finding remains that neither
the subjective quality of life nor depression is correlated
to any significant extent with the patient's physical
impairment. The studies presented here and the related
findings reported in the literature have implications for
the management of patients with ALS, including with
respect to the euthanasia debate.

Conclusion
The results reported here with respect to the subjective
quality of life and depressive symptoms in ALS patients
in both the earlier and the later stages of the disease con-
tradict the widespread opinion that patients with severe
physical impairment necessarily suffer to an extreme
degree. The decision not to undergo life-prolonging
treatment is due to the fear of loss of autonomy and con-
trol and to the worry that a lack of mobility and impaired
communication will lead to social isolation (1). Moreover,
it is often assumed that severely paralyzed patients have
a low quality of life, particularly when they are depen-
dent on life-sustaining treatment (2). The fact that venti-
lated ALS patients reported enjoying a significantly
higher quality of life than non-ventilated ones contradicts
this notion as well. Many useful therapeutic measures are
available, including invasive ventilation and communi-
cation devices that give the patient a greater measure of
autonomy, improving the quality of life (e17, e18) by
generating a feeling of control over one's own fate (e16).
It seems likely that information is often inadequately
communicated and the available treatment modalities
are often underutilized (1). Depression usually goes
untreated (12, 14), because it is viewed as a normal
accompaniment of a fatal illness. If the results of this
study were to be thoroughly discussed with ALS patients
and their families, and if all therapeutic options were to

be presented to them, including the possibility of cessation
of invasive ventilation and artificial feeding, it may be
that more patients would opt to continue treatment than
is currently the case (21, 26, e16). It can be assumed that
excellent palliative care would markedly reduce the
number of requests for an accelerated death (1, 23).

The authors hope that these empirical data on the
emotional state of severely impaired patients will serve
as firmer scientific ground for future discussions of
physician-assisted suicide (PAS), and that they will
pave the way for further studies that share the goal of
putting the emphasis on the patient's perspective.
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