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The discussion about nomothetic and idiographic approaches is
one of the main philosophical debates in the field of psychological
sciences (Schafer, 1999; Salvatore and Valsiner, 2010).

The term “nomothetic” comes from the Greek word “nomos”
that means “usage, custom, law” and in psychology is referred to
the objective classification under similar conditions, to in estab-
lish generalizations, such as diagnoses. The term “idiographic”
derives from the Greek word “idios”, meaning “pertaining to self;
one’s own, private or separate” and is referred to the aspects of
subjective experience that makes each person unique.

In the clinical psychology, the debate deals about the classifi-
cation of personality and other taxonomies, as well as the use of
diagnosis. At the intervention level, the discussion is about the
use of individualistic treatment techniques or treatment derived
from research where the focus is a group of people with a similar
condition, where (individual) efficacy is tested with aggregated
statistics. For example, evidence-based research indicates that the
cognitive-behavioral therapy has a positive impact toward the
anxiety disorders (Olatunji et al., 2010).

As researchers, we look for regularities and repetitive phenom-
ena. However, when the study object is the human being, with all
his complexity, we cannot forget that every person is unique. That
is even more important in the clinical practice, where clinicians
do not have to take care of an “average score,” but they must assist
an individual, with his clinical peculiarities, thoughts, emotions
and relationships.

When dealing with severe and chronic illnesses, such as
Amyotrophic Lateral Sclerosis (ALS), this debate is very impor-
tant and sometimes is at risk of being underestimated. The
human tendency toward generalization, together with a superfi-
cial approach to research findings, may lead us to stereotypical
beliefs about a person living with severe disease. In the case of
ALS, an incurable terminal illness with a potentially steep decline
in physical function and erosion of independence, it could eas-
ily be assumed that “if a person has ALS, than he/she must be
depressed and have a low quality of life”(Rabkin et al., 2009).

The reaction toward a grave diagnosis such as ALS will
vary greatly from person to person. Individual’s characteristics
will lead to a personal reaction that may include depressive
features, despair, hopelessness, but there remains potential for the

individual to find hope, and maintain hope in the face of such
serious prognosis (McDonald et al., 1994). Therefore, even if we
can find out, statistically, the average score of each psychological
issue involved, no aggregate research will be able to consider the
whole complexity of the individual reaction.

The practice of clinical psychology use to be guided by an idio-
graphic approach, with an attention to research results derived
from a nomothetic point of view. However, in certain cases, prej-
udices for a clinical situation may interfere in the process of
individual knowledge. In the ALS field, considering the low preva-
lence of the disease, it is possible that a professional without a
good deal of knowledge about such illnesses may overestimate
depressive features based on assumption. A similar concept is also
important for other types or clinicians, such as the physicians,
in particular when they are not used to treat a particular clinical
situation.

One way of better understanding a patient’s world is to com-
plete a quality of life (QoL) questionnaire, though care should
be taken when selecting a questionnaire for this purpose. QoL is
defined by the World Health Organisation as a “broad ranging
concept affected in a complex way by the person’s physical health,
psychological state, level of independence, social relationships,
personal beliefs, and their relationship to salient features of their
environment” (WHOQOL Group, 1998). There are two differ-
ent conceptualizations of QoL, known as health-related Quality of
Life (HRQoL), and subjective well-being (SWB). HRQoL largely
quantifies QoL based patient self-reported symptoms and ability
to carry out activities of daily living. Subjective well-being, other-
wise known as “Individual Quality of Life” in ALS research liter-
ature (Clarke et al., 2001), refers to a positive state of mind and
satisfaction with life in general, and is not contingent on assess-
ment of symptom severity. According to the construct of HRQoL
and the manner in which it conceptualizes QoL, patients with
ALS must have a lower QoL than the general population, with fur-
ther decreases as symptom severity increases, in line with disease
progression. However, past research has shown that QoL is unre-
lated to physical strength and the functional capacity (Goldstein
et al., 2002; Pagnini, 2012). Therefore, when administering a
QoL measure, clinicians must be aware of the subtle, but very
important distinction between QoL and the confusingly named
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HRQoL. Ideally, clinicians should always administer question-
naires that have been shown to work well with the intended illness
group. Even questionnaires that are apparently suitable and osten-
sibly avoid somatic symptoms of depression have been shown to
overestimate depressive features for ALS patients (Gibbons et al.,
2011).

Even if researchers may take advantages from standardized
questions and replies, clinicians should also include a patient-
based focus. In the assessment of the QoL, for example, there
are many questionnaires that are useful to understand how a
person feels, with different degrees of sensitivity. One of the
most interesting instruments for the assessment of the individual
needs, beliefs and emotions, is the Schedule for the Evaluation
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INTRODUCTION

Obijectives: In Switzerland, assisted suicide (AS) is legal, provided that the person seeking
assistance has decisional capacity and the person assisting is not motivated by reasons
of self-interest. However, in this particular setting nothing is known about patients’ and
their caregivers’ attitudes toward AS and life-prolonging measures. Methods: Data was
retrieved through validated questionnaires and personal interviews in 33 patients and their
caregivers covering the following domains: physical function according to the revised Amy-
otrophic Lateral Sclerosis Functional Rating Scale (ALSFRS-R), demographic data, quality of
life, anxiety, depression, social situation, spirituality, burden of disease, life-prolonging, and
life-shortening acts. Results: In patients the median time after diagnosis was 9 months (2—
90) and the median Amyotrophic Lateral Sclerosis (ALS) FRS-R score was 37 (22-48). The
maijority of patients (94%; n=31) had no desire to hasten death. Patients’ and caregivers'’
attitudes toward Percutaneous Endoscopic Gastrostomy (PEG) and Non-Invasive Ventilation
(NIV) differed. Significantly more patients than caregivers (21.2 versus 3.1%) stated that
they were against NIV (p = 0.049) and against PEG (27.3 versus 3.1%; p=0.031). Answers
regarding tracheotomy were not significantly different (p=0.139). Caregivers scored sig-
nificantly higher levels of “suffering” (p=0.007), “loneliness” (p=0.006), and “emotional
distress” answering the questionnaires (p <0.001). Suffering (p < 0.026) and loneliness
(p < 0.016) were related to the score of the Hospital Anxiety and Depression Scale (HADS)
in patients. Conclusion: A liberal legal setting does not necessarily promote the wish for
AS. However, the desire to discuss AS is prevalent in ALS patients. There is a higher level
of suffering and loneliness on the caregivers’ side. A longitudinal study is warranted.

Keywords: ALS, motor neuron disease, quality of life, depression, end of life

to hasten death, whereas the contrary applies to religious faith

During the course of the disease, Amyotrophic Lateral Sclerosis
(ALS) patients may suffer from depression, hopelessness, the feel-
ing of loneliness, and loss of control (Rabkin et al., 2000, 2005;
Albert et al., 2005; Olney and Lomen-Hoerth, 2005). In the ter-
minal phase respiratory distress, anxiety, and other distressing
symptoms may occur (Mandler et al., 2001). Given the suffer-
ing associated with the disease, some patients choose to decline
life-prolonging measures such as Percutaneous Endoscopic Gas-
trostomy (PEG) and Non-Invasive Ventilation (NIV) and/or wish
to hasten death (Ganzini etal., 1998; Veldink et al., 2002; Fang et al.,
2008; Maessen et al., 2009). In an early study from Oregon, about
56% of all ALS patients considered physician-assisted suicide (PAS;
legalized after 1997) during the terminal phase and 73% of care-
givers and patients had similar attitudes toward PAS (Ganzinietal.,
1998). In the Netherlands, during the 2000-2005 period 16.8% of
ALS patients decided for euthanasia or PAS (Maessen et al., 2009),
while in Sweden (where PAS is not legalized), ALS patients have
a sixfold increased risk of committing suicide (Fang et al., 2008).
Factors such as depression, hopelessness, loss of meaning, and
purpose in life have been discussed to be associated with the wish

and spiritual beliefs (Rabkin et al., 2000, 2005; Albert et al., 2005;
Olney and Lomen-Hoerth, 2005). These findings are not consis-
tent between different countries (Maessen et al., 2009). Moreover,
there is a lack of longitudinal studies analyzing changes of these
factors over time. It is also unclear whether the legal background
in different countries influences patients’ attitudes toward assisted
suicide (AS) as comparative studies are lacking.

In Switzerland, however, assistance in committing suicide by
a physician or a lay person is not explicitly regulated by law, but
article 115 of the Swiss Penal Code allows assistance in suicide
provided that the person seeking assistance has decisional capac-
ity and the person assisting — physician or lay person — is not
motivated by reasons of self-interest. Based on this article, Swiss
“right to die” organizations offer assistance to commit suicide (Fis-
cher et al., 2008). A recent study from the City of Zurich revealed
that between 2001 and 2004 “Dignitas or Exit Deutsche Schweiz”
had facilitated a total of 421 cases of AS (Fischer et al., 2008).
Amongst the patients, 60% had been non-residents in Switzerland
emphasizing the problem of “suicide tourism.” Twenty-four per-
cent of ASs were patients with “neurological disorders” including
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ALS. However, no information is available about the total number
of ALS patients, their motivation and associated factors that had
made them choose this exit strategy.

The objective of this study is to analyze patients’ and caregivers’
attitudes toward AS, life-prolonging measures as well as associated
factors (e.g., depression, quality of life (QoL), loneliness, suffering,
education, profession, family status, living situation, Amyotrophic
Lateral Sclerosis Functional Rating Scale (ALSFRS, and time after
diagnosis) in a country with a comparatively easy access to AS.

METHODS AND PARTICIPANTS

PARTICIPANTS

Swiss patients and their primary caregivers were recruited from a
tertiary referral center (Muskelzentrum/ALS clinic) at the Kanton-
sspital St. Gallen. Patients and caregivers attended the ALS outpa-
tient clinic on a regular basis (usually every 3 months). Patients and
caregivers had to be at least 18 years old. Further inclusion criteria
for patients were a diagnosis of definitive, probable, or proba-
ble laboratory supported ALS according to the revised El Escorial
Criteria (Brooks et al., 2000). Patients were only eligible if they
had been informed about their ALS diagnosis, disease progression,
prognosis, and therapeutic options including PEG insertion and
different forms of ventilation (e.g., NIV, tracheotomy). The discus-
sion about PEG and ventilation was usually triggered by clinical
decline that resulted in use of PEG or NIV. Both issues are part
of ALS — specific advanced directives which are routinely applied
during this discussion (Benditt et al., 2001). Patients who inquired
about these interventions shortly after diagnosis were also eligi-
ble. The study was approved by the local ethics committee and all
patients and caregivers gave written informed consent.

For this study inclusion criteria, exclusion criteria, variables,
and statistical analysis were pre-specified. Data were retrieved
through questionnaires and personal interviews during home vis-
its. The data collection took place as soon as patients had been
informed about life-prolonging measures. Interviews were carried
out by a researcher trained in interview technique, experienced
in pastoral care, and medical ethics, not involved in clinical care
of the patients and their primary caregivers. Patients and care-
givers filled in the questionnaires simultaneously. In case the
patient was unable to complete the questionnaire by his/her own
hand due to weakness, the interviewer completed the question-
naire according to the patient’s statements. The mean duration
of the interview was approximately 60 min. After the interview,
the primary caregiver/relative had the opportunity to clarify any
issues that may have arisen during completion of the question-
naire. Specifically the following data and questionnaires were
retrieved/applied:

Demographic data
The collection of data included age, sex, living situation, education,
profession, and religious confession.

Numerical rating scale

(Eleven-point format; 0-10) asking the following questions: (1)
What is your current QoL?; (2) How much are you suffering from
your disease/from the disease of your partner?; (3) How lonely do
you feel?; (4) How strong is your current desire to ask others for

help to end your life prematurely?; (5) How distressing or how
helpful was it for you to speak about such issues?

Hospital anxiety and depression scale (HADS)

A self-assessment scale to quantify patients’ anxiety and depression
by choosing one response from four given. The range is from 0 to
42 with the maximum score indicating a high level of depression
and anxiety (Bjelland et al., 2002).

Questions regarding life-prolonging measures and hastening death
Patients’ and caregivers’ opinions were assessed with regards to
tracheotomy, NIV, and PEG within a four-point response format.
The following questions were asked: What is your attitude toward
the following life-prolonging measures: (a) Tracheotomy; (b) NIV;
(c) PEG? Possible answers to each item were: (a) I am not sure; (b)
I am absolutely in favor of it; (c) I am in favor of it under certain
circumstances; (d) I am against it.

Questions in yes/no format included: (1) Have you ever thought
about committing suicide after receiving your diagnosis?; (2) Can
you imagine a future scenario in which a physician prescribes a
fatal drug which you administer yourself?; (3) Can you imagine a
future scenario in which a physician prescribes and administers to
you a fatal drug?; (4) Have you ever discussed suicide with others?;
(5) Would you like to discuss suicide with a physician?

Idler index of religiosity (IRR)

The IRR assesses both public and private religiosity: (1) summing
up attendance at religious meetings and services and the number
of church members known to the patient; (2) self-assessment of
personal religiosity as well as the amount of strength and comfort
provided by personal faith (Robbins et al., 2001).

STATISTICAL ANALYSIS

For continuous variables (e.g., age) the mean of the differences
between “patient” and “caregiver” was calculated by the ¢-test.
Variables applying scores were compared by the Wilcoxon signed
rank tests providing the median difference and its 95% confidence
limits. Differences of ordered categorical variables (four-point
response format) were tested by the Fishers exact test and the
McNemar’s Chi-squared test. For analyzing possible associations
between the paired samples (“patient,” “caregiver”) the Spearman’s
rho correlation coefficient was applied. The level of significance
was p < 0.05.

In order to predict score ratios between patients and caregiver,
generalized linear mixed-effects models with group (“patient” and
“caregiver”) and given variables as fixed factors (sex, age, educa-
tion, profession, family status, living situation, children, ALSFRS,
time after diagnosis, and QoL) and subject (“patient”) as ran-
dom factor were performed either as multivariate or univariate
model (for each parameter as a separate model). In order to pre-
dict dichotomous variables (yes versus no) concerning suicidal
ideation for patients, logistic regression models were performed
providing odds ratios (OR) and 95% confidence intervals (CI)
with corresponding p-values.

All analyses were performed using R version 2.12.2 (R Devel-
opment Core Team, 2011).
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RESULTS

DEMOGRAPHIC DATA

During the recruitment period from 2008 to 2010 a total of 59
patients and caregivers were asked whether they would partici-
pate in this study. Twenty-six patients declined, 33 patients and
their caregivers agreed to participate. The most frequent reason
for declining participation was “no interest” and reluctance toward
the themes of religiosity and spirituality. Table 1 summarizes the
epidemiological data, social status, and religious denominations
of patients and their caregivers. Mean age of patients was 59.6 and
mean age of caregivers was 56.9 (paired ¢-test; p=0,065). The
median time after diagnosis at which the first interview took place
was 9 months (2-90) and the median ALSFRS-R was 37 (22—48).

ASSISTED SUICIDE/HASTENING DEATH

Thirteen patients (39%) answered that during the course of the
disease they had thought about the possibility of committing
suicide (Table 2). However, at the time of the interview, 31 of
the patients (94%) expressed no wish to hasten death by AS.
Thirty-three percent of the patients would like to discuss the issue
“suicide” with a physician. Fifty-four percent of the patients could
imagine asking a physician in the future to prescribe a fatal drug
that they could take themselves; 57% could imagine a physician
administer such a drug to them in the future. Logistic regression
revealed that for patients QoL was the major predictor toward sui-
cidal ideation (OR: 0.58, CI: 0.35-0.99) and the wish to discuss
suicide with a physician (OR: 0.32, CI: 0.13-0.81, Table 2). The
number of children (OR: 0.54, CI: 0.28-1.04) and HADS score
(OR: 1.2, CI: 0.99-1.45) was also predictive of the wish to dis-
cuss suicide with a physician. Other analyzed factors (education,
profession, family status, living situation, ALSFRS, and time after
diagnosis) were not associated.

LIFE-PROLONGING MEASURES

The majority of patients (57.6%) and caregivers (50.0%) were
against tracheotomy (Table 3). As verified by the McNemar test
no significant difference was detected between the coincident
answers of the two study groups (p=0.37). No patient and no
caregiver were generally in favor of its application, only “under cer-
tain circumstances” (27.3 patients versus 25.0% caregivers). The

Table 1 | Demographic data.

Patients % (n) Caregivers % (n)

Age (mean, range) 59.6 (38-79) 56.9 (31-79)
Sex
Female 36.4 (12) 62.5 (20)
Male 63.6 (21) 375(12)
Living situation
Alone 9.1 (3) 3.1(1)
With spouse 576 (19) 59.4 (19)
With spouse and child(ren) 33.3 (11) 375(12)
Religious confession
Roman-catholic 51.5 (17) 46.9 (15)
Protestant 33.3 (11) 25.0 (8)
No confession 15.2 (5) 28.1 (9)

remaining interviewees were “unsure” about tracheotomy. Within
the four-point response format attitudes between patients and
caregivers regarding NIV and PEG differed (Fishers exact test). Sig-
nificantly more patients than caregivers (21.2 versus 3.1%) stated
that they were against NIV (p=0.049) and against PEG (27.3
versus 3.1%; p=0.031).

QUALITY OF LIFE AND BURDEN OF DISEASE

The median of QoL rated on a 11-point scale was six for patients
and caregivers (p=0.68). “Suffering,” “loneliness,” and “emo-
tional distress answering the questionnaire” were significantly
higher on the caregivers’ than on the patients’ side (Table 4). The
mean HADS score of patients was 10.6 £ 5.1. Univariate analy-
sis by a general linear mixed-effects model revealed a significant
influence of the HADS on “suffering” (OR: 1.04 (95% CI: 1.01-
1.07, p=0.027) and “loneliness” (OR: 1.17 (95% CI: 1.04-1.33,
p=0.017) for coincident answers of patients and caregivers. Other
analyzed factors (sex, age, education, profession, family status,
living situation, children, ALSFRS-R, time after diagnosis, and
QoL) did not show a significant effect, both in univariate and
multivariate analysis (data not shown).

RELIGIOSITY

With regard to publicly practiced or private religiosity patients
considered themselves to be more religious than their caregivers
(p <0.001) and derived more strength and comfort from their
faith (p < 0.01).

DISCUSSION

The most important finding of the study is that at the time of the
interview 94% of the patients had no intention to hasten death.
This seems notable as the Swiss legal situation is liberal regard-
ing assistance to commit suicide and the society is tolerating the
practice of lay organizations offering the assistance through the
collaboration of physicians and lay persons (van der Heide et al.,
20035 Reiter-Theil, 2006). In contrast, a comparable study from
Germany on ALS patients revealed that 37% of patients wished
to hasten death (Jox et al., 2007). Germany is characterized by
a liberal regulation of AS in penal law, but at the same time by
a restrictive regulation and prohibition of PAS in the medical
law (Reiter-Theil, 2006). The only difference between the Swiss
and the German study methodology was that our patients were
interviewed at home, whereas in the German study the interviews
took place in the outpatient clinical. This difference, however, is
unlikely to account for the imbalance and suggests that not the legal
background as such (e.g., a more liberal legal situation promotes
AS), but other factors must be responsible for the wish to hasten
death. Previous studies from Oregon and the Netherlands where
PAS is also legal, revealed a high prevalence of AS and euthana-
sia among ALS patients (Ganzini et al., 1998, 2002; Veldink et al.,
2002; Albert et al., 2005; Maessen et al., 2009). This contrasts with
our findings where only a minority of patients expressed a wish
to hasten death. However, a comparison of our results with the
Oregonian and Dutch studies is difficult as they were either retro-
spective (Veldink et al., 2002; Maessen et al., 2009) or interviews
took place at a late to terminal stage (Ganzini et al., 2002; Albert
et al., 2005). Longitudinal studies analyzing attitudes toward AS

www.frontiersin.org

October 2012 | Volume 3 | Article 443 | 8


http://www.frontiersin.org
http://www.frontiersin.org/Psychology_for_Clinical_Settings/archive

Stutzki et al.

Assisted suicide and life-prolonging measures

Table 2 | Patient suicidality; n.s., no significant effect.

Yes % (n) No % (n) No answer % (n) Associated factors (adjusted for gender and age)
Thought about suicide after receiving diagnosis 39.4 (13) 60.6 (20) 0 n.s.
Can imagine future scenario: committing suicide 54.5 (18) 45.5 (15) 0 Quality of life (p=0.026)
by means of a prescribed drug
Can imagine future scenario: suicide with the 576 (19) 42.4 (14) 0 n.s
help of physician administering fatal drug
Have already discussed suicide with others 33.3 (11) 66.7 (22) 0 n.s.
Would like to discuss suicide with a physician 33.3 (11) 60.6 (20) 6.1 (2) Number of children (p=0.048), quality of life

(p <0.001), HADS (p = 0.037)
Table 3 | Live-prolonging measures: “what is your attitude toward the following life-prolonging measures?” p-values derived from McNemar
test.
Not sure% (n) Absolutely yes % (n) Yes under certain Against % (n) p
circumstances % (n)

Tracheotomy 0.37
Patients 15.2 (5) 0 273 (9) 576 (19)
Caregivers 25.0 (8) 0 25 (8) 50.0 (16)
NIV 0.17
Patients 3.0 (1) 42.4 (14) 33.3 (11) 21.2 (7)
Caregivers 18.8 (6) 43.8 (14) 34.4 (11) 3.1(1)
PEG 0.75
Patients 12.1 (4) 24.2 (8) 36.4 (12) 273 (9)
Caregivers 25.0 (8) 18.8 (6) 53.1 (17) 3.1(1)
Table 4 | Quality of life and burden of disease variables rated on self-rating scales (0-10).
Parameters Patients (median, IQR)  Caregivers (median, IQR) Difference of medians Lower 95% Cl  Upper % 95 Cl  p-value
Quality of life 6 (5-8) 6 (5-7) 0.25 -1.0 1.5 0.68
Loneliness 0(0-1) 2 (0-6) -3.26 -5.5 -15 0.003
Emotional distress 0 (0-1) 3(0.8-5) —4.25 -55 -3.0 <0.001
Suffering 5 (3-6) 6.5 (5-8) —-2.25 -35 —-0.5 0.006

Differences determined by Wilcoxon signed rank test. IQR, inter quartile range.

have not been published yet, but are important to understand
whether these attitudes depend on the degree of disability.

With respect to preferences for life-prolonging and ameliorative
technologies it seems that ALS patients make choices consistent
with preferences expressed shortly after diagnosis (Albert et al.,
1999). It is unclear whether this also applies to attitudes toward
AS. Nevertheless, more than one-third (39%) of our patients had
thought about the possibility of committing suicide after being
diagnosed with ALS and 33% of the patients expressed the wish
to discuss suicide with their physician. Even 58% said they could
imagine a future scenario in which a physician would not only
prescribe, but also administer a fatal drug (i.e., euthanasia which
is prohibited in Switzerland) to them. This mirrors other studies
which have shown that the themes of assisted dying and suicide are
prevalent in ALS patients (Ganzini et al., 1998, 2002; Albert et al.,
2005; Palmieri et al., 2010). The wish of patients to discuss sui-
cide with a physician was associated with poorer QoL and a higher
HADS score. It can be concluded that medical caregivers need to

develop an openness and willingness to discuss with and inform
patients about suicide and to deal with the fact that a considerable
number of patients facing end of life may ask for their physician’s
active involvement in hastening death (Bascom and Tolle, 2002;
Jox et al., 2007; Moore et al., 2007; Oliver et al., 2007). The preva-
lence for a physician’s active involvement in hastening death in
the future corresponds with a retrospective study (Lofmark et al.,
2008) which reports that 37% of the Swiss physicians (n=1397)
had received a patient request to hasten death.

Patients’ and caregivers’ attitudes regarding life-prolonging
measures were largely concordant. Fifty-eight percent of patients
and 50% of caregivers were against tracheotomy. However,
caregivers (mean: 22.2%) in general were considerably more
unsure about NIV, PEG, and tracheotomy than patients
(mean: 9.8%). Furthermore significantly more patients than
caregivers were strictly against PEG and NIV. This con-
firms a fundamental need for more information and dis-
cussion about life-prolonging measures as has also been
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shown by other studies (Albert et al, 1999; Trail et al,
2003).

Another important finding of this study is that caregivers scored
significantly higher in the domains of suffering, loneliness, and dis-
tress filling out the questionnaires compared to patients, despite
overall QoL being not different between patients and their care-
givers. The only associated factor was patients’ depression and
anxiety as measured by HADS. Sex, age, education, profession,
family status, living situation, children, ALSFRS, time after diag-
nosis, and QoL were not related. Previous studies also revealed that
depression in patients is associated with caregiver burden (Chio
etal,, 2005) and that patients’ and caregivers’ well-being are inter-
related (Pagnini et al., 2011). Other examined factors such as time
since diagnosis and degree of disability were not related in our as
in previous studies (Rabkin et al., 2000; Chio et al., 2005). This is
in contrast with studies that have shown that caregiver burden and
distress are associated with the degree of disability (Hecht et al.,
2003; Chio et al., 2005; Lo Coco et al., 2005). However, it needs to
be taken into account that the patients in our study had only mild
to moderate handicap as compared to other studies. A prospective
longitudinal study may help to resolve this discrepancy and would
also reveal dynamic changes as disease and disability progress.

This study has several limitations. Patients were recruited from
asingle center and may therefore not be representative for all Swiss
ALS patients. At our ALS Clinic patient care is strictly adhering to
international guidelines (Miller et al., 2009; Andersen et al., 2012)

which may not be the case in all Swiss centers. Each follow-up
consultation lasts 2 h allowing ample time to discuss end of life
decisions and related issues that may have influenced the results.
Second, since spirituality and religiosity were part of the study,
this may have introduced a self-selection bias toward couples that
tend to be more religious which is known to be inversely related
to the wish to hasten death (Albert et al., 2005). The themes of
religiosity/spirituality may also contribute for the relatively high
non-participate rate of 44%. However, these problems are inherent
in almost all of the published interview studies.

CONCLUSION

In summary the “liberal” Swiss legal setting does not promote the
wish for AS, but the wish to discuss AS is prevalent amongst ALS
patients even in moderately advanced stages of the disease. This
wish is associated with poorer QoL and degree of depression.
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Background: Amyotrophic lateral sclerosis (ALS) and its devastating neurodegenerative
consequences have an inevitably psychological impact on patients and their caregivers:
however, although it would be strongly needed, there is a lack of research on the efficacy
of psychological intervention. Our aim was to investigate the effect of hypnosis-based
intervention on psychological and perceived physical wellbeing in patients and the indirect
effect on caregivers. Methods: \We recruited eight ALS volunteers patients as a pilot sam-
ple for an hypnosis intervention and self-hypnosis training protocol lasting 1 month. Anxiety
and depression level was measured in patients and caregivers at pre and post treatment
phase. Quality of life and perceived physical symptoms changes were also investigated
in patients. Results: One month pre-post treatment improvement in depression, anxiety,
and quality of life was clearly clinically observed and confirmed by psychometric analyses
on guestionnaire data. Moreover, decreases in physical symptoms such as pain, sleep dis-
orders, emotional lability, and fasciculations were reported by our patients. Improvements
in caregiver psychological wellbeing, likely as a consequence of patients psychological and
perceived physical symptomatology improvement, were also observed. Conclusion: To
the best of our knowledge, even if at a preliminary level, this is the first report on efficacy
psychological intervention protocol on ALS patients. The findings provide initial support for
using hypnosis and self-hypnosis training to manage some ALS physical consequences
and mainly to cope its dramatic psychological implications for patients and, indirectly, for

their caregivers.

Keywords: amyotrophic lateral sclerosis, hypnotherapy, self-hypnosis, psychological intervention

INTRODUCTION

Amyotrophic Lateral Sclerosis (ALS) is classically characterized
by progressive loss of upper and lower motor neurons, causing
weakness and hypotrophy of upper and lower limbs, dyspha-
gia and dysarthria, and respiratory failure, which is the most
common cause of death. Frequently, patients require intubation
and mechanical ventilation and, in a large proportion, receive
tracheostomy, leading to inevitably, overwhelming locked-in syn-
drome (Vianello et al., 2011). Secondary symptoms that affects
patient quality of life are also pain (Pagnini et al., 2011a; Chio
etal.,, 2012; Pagnini, 2012), sleep disorders (Blackhall, 2012), emo-
tional lability (Palmieri et al., 2009), and fasciculations (Rana
et al., 2009; De Carvalho and Swash, 2012). Although pharma-
cology and physiotherapy research efforts, effective treatments
for ALS have remained elusive (Beghi et al., 2011). Not surpris-
ingly, a very active community of researchers is dedicated to
deepen the devastating psychological impact of ALS in patients
and caregivers. Depression and anxiety are two reactions typi-
cally described in response of the disease, mainly in the first stage,
in which are accompanied by anger, hopelessness, and suicidal
ideation (Palmieri et al., 2010a; Pagnini, 2012). Patient psychic
status has been found directly related to caregiver’s one (Palmieri

et al., 2009; Pagnini et al., 2010a, 2011b). Analogously, caregiver
psychological status has a deep impact on patient (Chio et al,
2005). Although psychological wellbeing is crucial also in deter-
mining a better prognosis in ALS (McDonald et al., 1994), there is
an absence of research on efficacy of psychological intervention in
ALS. That is what was recently highlighted by Pagnini etal. (2012),
in a relevant short communication published in ALS leading jour-
nal, eloquently entitled: “ALS: time for research on psychological
intervention?” The communication arises the importance to carry
out exploratory investigation on the impact and the suitability
of psychological treatments for ALS patients. Given the devastat-
ing physical involvement of the disease, which affects also speech
ability and eventually may result in the locked-in syndrome, a
mind-body treatment technique, such as hypnosis, mindfulness
meditation, or biofeedback (techniques included among com-
plementary therapies in neurology; Wahbeh et al., 2008), could
represent the eligible psychological forms of intervention. In par-
ticular, probably no other contemporary therapeutic intervention
has a longer and corroborated clinical/scientific history than that
of hypnosis. Our purpose was to explore, in the form of a pilot
study, the applicability and efficacy of a hypnosis-based treatment
in a small sample of ALS patients. Since the potential treatment
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Hypnosis-based treatment on ALS

benefit obtained from individual active participation (Bandura,
1997), a self-hypnosis training, other than ericksonian hypno-
sis classical intervention, was proposed to patients. Our primary
hypothesis was that the treatment and the training may determine
relevant reductions in the two primary psychological reactions to
the disease, i.e., anxiety and depression, and, in general, in qual-
ity of life. In addition, we aimed to explore if the participation
to the hypnosis training could produce significant improvements
in the perception of the above-mentioned physical secondary
symptomatology (i.e., pain, sleep disorders, emotional lability,
and fasciculations). Finally, we hypothesized an eventual reduc-
tion of caregivers’ anxiety and depression, as indirect consequence
of patients psychological improvement.

MATERIALS AND METHODS

PARTICIPANTS AND PROCEDURE

Eight consecutive patients with a diagnosis of probable or def-
inite ALS (in accordance with the Revised El Escorial Criteria;
Brooks et al., 2000) presenting to the Motor Neuron Disease Cen-
ter of Padova University Hospital and their respective caregivers
(seven spouses, one daughter) were recruited as volunteers for
the pilot study. Patients underwent complete neurological and
neuropsychological examination within a week before the first
treatment session. Our sample was composed by four males and
four females, with mean age of 55years (SD =7.14); ALSFRS-r
(Cedarbaum et al., 1999) mean score was 35 (SD =7.1), ranging
from 21 to 42; four had bulbar onset, and one of them was com-
pletely enable to speak; two were completely enable to move upper
limbs. Patient neuropsychological profiles did not revealed any
alteration if compared to normative data. Further demographic
and clinical characteristics of participants are reported in Table 1.
The intervention protocol consisted of four weekly domiciliary
sessions of hypnosis-based intervention, administered by a psy-
chologist extensively trained in ericksonian hypnotic method and
analgesic hypnosis. All sessions were based on a standardized,
general induction followed by individual suggestion modified for
the patient according to his/her psychological status and physi-
cal symptoms. Hypnotic suggestions were constituted by guided
visual imagery oriented with an emphasis on developing physi-
cal symptomatology controls, such as muscle pain or emotional

lability, sense of resilience, self-consciousness, and illness accep-
tance. After the hypnosis session, which lasted about 45 min,
patient was supported by the aiding of the hypnotherapist to
try again in recreating hypnotic status with self-hypnosis tech-
nique. The general induction, common for all treatment phases
and for all patients, was recorded in a CD audio and was left to
each patient who was encouraged to practice at least one time
every day. Such procedure is inspired by Jensen et al. (2009, 2011)
hypnosis-based protocol, successfully applied on multiple sclero-
sis patients. Sessions included also a brief clinical interview with
patientand/or caregiver (separately) collected by a psychotherapist
with 10-years experience with ALS. The interview aimed to inves-
tigate the subjective perception of the hypnosis treatment efficacy
both on psychological and physical perspective, the frequency of
application and the eventual difficulties. Each entirely domiciliary
session lasted about 2 h. Immediately before the first and after the
last treatment, patients and caregivers psychological variables were
collected by means of standardized, Italian-validated ad hoc ques-
tionnaires, as described in the next paragraph. Patient impressions
on physical symptomatology were also systematically recorded.
The study protocol was approved by the Ethical Committee of
the University of Padova and carried out in accordance with the
principles of the Declaration Helsinki as revised in 1983. All the
participants signed a consent statement after being informed about
the study’s purpose and methods.

MEASURES

The Hospital Anxiety and Depression Scale (HADS; Zigmond
and Snaith, 1983), a measure largely used to identify caseness of
anxiety disorders and depression among non-psychiatric patients
(Bjelland et al., 2002), easy to administer and well accepted, was
employed for patients and their caregivers. It is divided into an
Anxiety subscale (HADS-A) and a Depression subscale (HADS-
D) both containing seven intermingled items on a 4-point Likert
scale (ranging 0-3).

Patients also underwent the Amyotrophic Lateral Sclerosis Spe-
cific Quality of Life — revised (ALSSQOL-r; Simmons et al,
2006; Pagnini et al., 2010b), a 46-items on a 11-point Likert
scale (ranging 0-10) derived from interviews with ALS patients.
The ALSSQOL-r is composed by six subscale including negative

Table 1 | Participants demographic and clinical characteristics.

Patient Age Gender Time since Onset ALSFRS-r FVC (%) Caregivers age
diagnosis (months) (years); gender

| 64 F 24 Bulbar 42 82 (32); F*

Il 55 M 15 Limb 38 82 (50); F

Il 59 F 10 Limb 40 86 (67); M

\% 54 M 26 Limb 21 56 (50); F

V 43 M 18 Limb 39 92 (40); F

VI 53 M 40 Limb 30 75 (53); F

Vil 55 F 24 Bulbar 39 91 (56); M

Vil 66 F 10 Limb 31 72 (69); M

ALS-FRS-r, amyotrophic lateral sclerosis functional rating scale-revised, FVC, forced vital capacity.

*Daughter, in the other cases, caregiver was the spouse.
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emotion (13 items), interaction with people and their environ-
ment (11 items), intimacy (seven items), religiousness and spir-
ituality (four items), physical symptoms (six items), and bulbar
functioning (five-items).

The five-items ALS Assessment Questionnaire (ALSAQ-5), a
further, brief specific quality of life measure derived from the
broader ALSAQ-40 (Jenkinson and Fitzpatrick, 2001; Palmieri
et al., 2010b), was also administered to patients. I[tems are com-
posed on a five-point Likert scale (ranging 1-5). Such measure
was introduced, in addition to the more exhaustive, even if dif-
ferent in content, ALSSQOL-r, in the perspective of eventual 3
and 6 months follow-up, in order to obviate eventual drop out
in quality of life measurement (such phenomenon could be due
to progressive physical impairment that can frustrate responding
questionnaire with many items).

Global satisfaction with hypnotic-based intervention score in
terms of perceived efficacy was assessed asking patients to rate,
after treatment, how satisfied they were with the treatment they
received on a 1-5 Likert scale (from one as totally unsatisfied to
five as extremely satisfied). Subjective perception of secondary
symptoms affecting patient everyday life that could receive bene-
fit from hypnosis-based treatment, namely pain, sleep disorders,
emotional lability, and fasciculations, were qualitatively investi-
gated before and after the treatment (for an example, in the
time lapse immediately preceding the beginning of the treatment
were asked to the patients: “Did you suffer physical pain (e.g.,
cramps)?” And, if yes, after the treatment was asked them: “Did
you notice any improvement during the training period?”). To
not overfatigue the patients with wide many items standardized
measurements, we opted, at this preliminary level, to investi-
gate such physical perceived changes with a simple open-answers
interview, avoiding dimension-specific questionnaires for pecu-
liar physical dysfunctions. Due to severity of motor impairment,
not every patient would be able to fulfill self-report questionnaires
responses. Therefore, to obviate eventual heterogeneity in the data
collection, a trained psychologist administered all questionnaires
in an eterodirected way.

DATA ANALYSIS

Pre-post differences in scores for each subscale of the question-
naires (HADS, ALSSQOL, ALSAQ-5) were analyzed for signifi-
cance through Wilcoxon Signed Rank Tests at the 0.05 level, and the
Cliff’s delta (0) statistic was used to assess effect size. Cliff’s delta
(CIiff, 1993) was chosen as a more robust alternative to the com-
mon Cohen’s d in conditions were non-parametric statistics are
advisable, such as small sample sizes where it is not safe to assume
a normal distribution (Hess and Kromrey, 2004). An high effect
size is considered 9 > 10,4741, a medium effect size is d =10,33I
and a low effect size is d < 10,1471 (Cohen, 1988). Analysis were
performed with R software, version 2.15.1.

RESULTS

Patients declared to have successfully practiced self-hypnosis at
least once every day in the great majority of the days during
month treatment. The HADS scores showed that before the treat-
ment two out of eight patients suffered from “mild” depression
while the remaining six fell in the normality range; after the

treatment all eight patients fell in the normality range for depres-
sion. Before the treatment, three patients out of eight suffered
from “mild” anxiety, one suffered from “severe” anxiety, and the
remaining four patients fell into the normality range. After the
treatment, two out of eight patients suffered from “mild” anxiety
while the six remaining had a normal score (of note, one was pre-
viously ranged as “moderate” and one was previously ranged as
“severe”). Pre and post analysis of the HADS scores showed sig-
nificant reduction in the anxiety subscale, with very high effect
sizes (where an high effect size is considered 9 >10,474l) both
for patients (W =36, p=0.008; d = —1) and caregivers (W =21,
p=0.031; d = —0.75); moreover, the HADS depression subscale
showed a significant reduction in score with high effect size
(W =28, p=0.016; 3 = —0.875) for the patients group only. Sig-
nificant pre-post differences were also observed in the ALSSQOL-r
average total score (W =1, p=0.016; d =0.75), negative emo-
tion subscale (W =0, p =0.008; 8 = 1), and religiosity/spirituality
subscale (W =1, p=0.031; d =0.625). The interaction (W =5,
p=0.078; 3 =0.75) and physical symptoms (W =0, p=0.125;
9 =0.75) subscales’ pre-post differences were not found signif-
icant, but still showed a large effect size, whereas the bulbar
and intimacy subscales showed only a medium to small effect
size. ALSAQ-5 questionnaire did not show any significant differ-
ence before and after the treatment (W =16, p=0.219; 3 = 0.25).
Patient and caregiver questionnaires mean and standard deviation
score, and pre to post treatment comparison in terms of statistical
indices are shown in Table 2.

Regarding physical symptoms, both the two patients who were
suffering from sleep disorders, four out of seven patients suffering
from muscular pain and cramps, four out of five patients who were
suffering fasciculations and each of the four patients suffering from
emotional lability declared that their symptoms improved during
the training period. A question on the perceived usefulness of the
training, ranging from 0: “not useful at all” to 5: “very useful,”
showed an average score of 4.25 (SD=0.71).

DISCUSSION

In contrast with the prolific scientific literature addressed to inves-
tigate the psychological impact of ALS on affected patients (Fel-
goise et al., 2010; Palmieri et al., 2010a; Lulé et al., 2012; Pagnini,
2012), the need to outline research on efficacy of psychologi-
cal intervention has recently emerged (Pagnini et al., 2012). The
current pilot study represents a preliminary response to such a
relevant issue. Our psychological treatment, on a small patient
sample size, was focused on hypnosis-based domiciliary inter-
vention (hypnosis intervention and self-hypnosis training) and
was designed to address three related goals: to assess the effect
of such intervention on both reducing psychological suffering in
ALS patients and giving relief from physical symptoms of the dis-
ease and consequently contributing to a positive psychological
impact on caregivers. Our findings provided a clearly encouraging,
although initial, support for using hypnosis to manage psycholog-
ical and some physical consequences of ALS. In particular, results
showed ALS patient improvements in depressive, anxiety sympto-
matology, and in general quality of life after 1 month treatment.
Moreover, relevant pre to post treatment improvements in pain,
disorders, emotional lability, and fasciculations were reported and
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Table 2 | Patient pre and post treatment psychological measures.

Patient outcome variables Pre treatment

Post treatment

P (Wilcoxon W index) Pre-post effect

(questionnaire scores) mean (SD) mean (SD) size (Cliff's delta)
HADS anxiety 8.12 (4.58) 4.5 (4.44) 0.008** (36) -1
HADS depression 4.87 (2) 3(2.33) 0.016* (28) —0.87
ALSSAQOL:r negative emotions 738 (1.21) 8.44 (0.60) 0.008** (0) -1
ALSSAQOL:r interaction 749 (1.21) 8.21 (1.17) 0.078 (b) 0.75
ALSSAQOLr intimacy 6.21(2.17) 6.28 (2.25) 0.437 (6.5) 0.25
ALSSAQOL:r religiousness 8.10 (2.34) 712 (1.76) 0.031* (1) 0.62
ALSSAQOL:r physical symptoms 7.06 (1.96) 7.71 (1.63) 0.125 (0) 0.75
ALSSAQOLr bulbar functioning 6.82 (0.96) 6.95 (1.01) 0.250 (2) 0.37
ALSSAQOL:r total score 6.95 (0.99) 7.68 (0.89) 0.016* (1) 0.75
ALSAQ-5 45 (17.52) 41.87 (20.86) 0.219 (16) 0.25
CAREGIVER OUTCOME VARIABLES (QUESTIONNAIRE SCORES)

HADS anxiety 8 (4.66) 6.12 (3.88) 0.031* (21) -0.75
HADS depression 4.62 (4.78) 3.25 (5.33) 0.22 (22) —0.37

HADS, hospital anxiety and depression scale; ALSSQOL=r, amyotrophic lateral sclerosis specific quality of life — revised; ALSAQ-5, 5-items amyotrophic lateral sclerosis

assessment questionnaire.
Significant results are in bold; *p < 0.05; **p < 0.01.

attributed by patients to hypnosis-based intervention and self-
hypnosis training. A satisfaction level from good to extreme was
finally reported by patients involved in our study, confirming
the appreciation and the applicability of the treatment. Caregiver
depression and anxiety levels were observed to decrease during
1 month patient treatment, and such positive trend was attributed
by them to patient gained psychological wellbeing.

Before the beginning of the treatment, two of our patients were
classified as affected by “mild” depression and half of them as
affected by “mild” to “severe” level of anxiety. Moreover, at the
end of the treatment, the great majority of patients qualitatively
showed, from a clinical point of view, a clear amelioration in such
aspects, and the global psychometric analyses, calculated on HADS
questionnaire scores, confirmed such clinical evidence. These find-
ings on patient psychopathological remission, even if should be
considered with caution at this preliminary stage of investigation,
are undoubtedly of great interest for clinicians. As an example,
depression and anxiety appear to be strongly related in the disease:
Atassi et al. (2011) found that anxiety level resulted the unique
ALS related symptom that can predict the occurrence of depres-
sion. Prevalence of depression in ALS has been reported as highly
variable, depending by specific interview methods and assessment
tools of investigation (Taylor et al., 2010), and could reach levels as
high as 75% (Wicks et al., 2007). The nature of the wide difference
in estimation of mood states in ALS is conceivably due also by
the fact that the existential despair some patient feel in the face of
their illness may be poorly described by the word of “depression.”
Their experience of overwhelming sense of demoralization, hope-
lessness, anger, and loss of meaning in the face of their mortality
is something different of feel just depressed (Blackhall, 2012).

Our study highlighted also positive psychological changes in
patients’ quality of life after the training. Both specific ALS
measures of the quality of life employed in the study, namely
the ALSSAQOL (Simmons et al., 2006) and the ALSAQ-5
(Jenkinson and Fitzpatrick, 2001; Palmieri et al., 2010b), showed a

clear improvement when comparing pre to post treatment mean
scores. In particular, the ALSSAQOL “negative emotion” and “spir-
itually/religiousness” subscales reached the psychometric signif-
icance in terms of pre to post treatment improvements, while
“interaction” and “physical symptoms” subscales appeared to be
marginally significant. In the palliative care field, improving or
maintain global quality of life is considered the crucial challenge
in patients whose disease is not responsive to curative treatment as
ALS. World Health Organization (WHO) scientific panel clearly
established that the main objective of palliative care is achievement
of the best quality of life for patients and their families until death
(Doyle et al., 2003).

Interestingly, qualitative positive results have been emerged
also in the disease secondary symptomatology, as it is perceived
by patients. All of them declared to have perceived an improve-
ment, from mild to extreme depending on cases, in pain, sleep
disorders emotional lability, or fasciculation syndrome, whereas
there was an occurrence before treatment. Since ALS devastating
impact on motor system and dysphagic/dysartric, respiratory dys-
functioning, the impression is that secondary symptoms patient
suffering have been underestimated by scientific attentional focus.
However, recent clinical/epidemiological investigation highlighted
such relevant disease consequences for patients. In particular, Chio
et al. (2012), in a wide epidemiological study, show that pain
(e.g., muscle spasms, contractures, spasticity, abnormal stresses
on the musculoskeletal system imposed by weak musculature)
is frequent in all stages of ALS, but it often goes underrecog-
nized and undertreated, recommending research efforts toward
the appropriate ALS pain treatment. Our intervention proto-
col could be interpreted as addressed in such direction as well.
The arena in which the hypnosis has probably proved its efficacy
most adequately is, indeed, that of hypnotically induced analgesia,
providing reduction of both chronic (e.g., cancer) and acute (e.g.,
painful medical procedure) pain (Freeman et al., 1999). As for ALS
sleep disorders (resulting from factors such as reduced mobility,
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muscle cramps and anxiety, restless legs, and increased myoclonic
activity), it may produce daytime symptoms and impairment
activities of daily living and can be further affected by an increased
incidence of depression (Hetta and Jansson, 1997). In emotional
lability and fasciculation syndrome, respectively underestimated
source of deep embarrassment (Palmieri et al., 2009) and physical
discomfort (Rana et al., 2009), as well for pain and sleep disorders,
seems to play a psychological etiopathogenetic non-neglectable
role (Palmieri et al., 2009; Rana et al., 2009). As a final confirmation
of the treatment approval, in the overall judgment of satisfaction
we asked to the patients, all of them declared a good from extreme
satisfaction.

Relevant improvement in terms of depression and anxiety
reduction, measured with the same patient assessment tools, was
reported by caregivers. When asked, the great majority of them
stated they were satisfied of hypnotic treatment and self-hypnosis
training patient positive outcome, and that the improvement on
patient psychological functioning, according to them, has lead to
a probable effect on their own mood tone as well. The impact
of patient suffering on family caregivers is a further understudied
but important topic. Associations of patient distress with caregiver
negative affect has recently been shown by some authors (Chio
et al., 2005; Gauthier et al., 2007; Boerner and Mock, 2012). On
the other hand, patient’s loss of physical functions was positively
related with caregiver burden, anxiety, and somatic expression of
depression (Pagnini et al., 2010a).

Our findings on treatment efficacy, in their globality, could
appear surprising, but it should be mentioned the number of
Authors who have recently enhanced the potentiality of hypnosis-
based treatment, and, in general, mind-body techniques, leading to
a rapid improvement on anxiety, and depression especially when
they are reactive to a medical condition (Shih et al., 2009; Willem-
sen et al., 2010; Plaskota et al., 2012). Specifically, in the realm
of neurological disorders, hypnosis has been reported as an effec-
tive adjunctive treatment for organic brain damage (Sullivan et al.,
1974), Parkinson disease (Wain et al., 1990), stroke (Holroyd and
Hill, 1989), peripheral nerve lesions (Pajntar et al., 1980), cases

of organic paralysis (Lucas et al., 1981), various type of dysto-
nia (De Benedittis, 1996), multiple sclerosis (Jensen et al., 2009,
2011), migraine (Ezra et al., 2012), and fibromialgy (Bernardy
etal., 2011).

Although our results show promising and exciting insights, the
study suffers of a number of limitations, including the typical ones
that naturally characterize pilot studies. Primary among them, the
small sample size have limited our ability to detect whole treatment
effect from a psychometric point of view. A further criticism is the
lack of a different treatment condition (e.g., a different mind-body
intervention or psychopharmacological treatment) that controls
for the effects of time, placebo condition, and expectancy effect.
Lastly, additional measurement at pre treatment level in order to
investigate psychological traits such as personality profile, attach-
ment style and hypnotic absorption, dissociation, and suggestion
ability could have been undoubtedly important variables to be
compared with the treatment efficacy (Primavera and Patterson,
1991). Moreover it will be relevant to consider the frequency of
self-hypnosis and verify its role in the efficacy of this kind of
treatment with ALS patients.

In conclusion, our general aim was to lay some foundations to
develop, in a future perspective, a protocol of eligible psychological
interventions for ALS, “useful for a meaningful improvement in
quality of life or reduction in psychological distress in patients and
their caregivers” (Pagnini et al., 2012) and suitable to be proposed
to patients with a such peculiar condition, involving bulbar dys-
functions and that can eventually lead to a locked-in syndrome.
Despite the pilot study limitations, the findings provide clear sup-
port for the potential efficacy of hypnosis-based intervention to
cope with devastating consequences of ALS. Further longitudinal
researches using larger sample to help determine the reliability of
the current findings are warranted.

ACKNOWLEDGMENTS

We are grateful for their help to Francesca Colombo, Carla
D’Ascenzo, Giorgia Querin, Marica Scremin, Maria Sorce, without
whom this study would not have been realizable.

REFERENCES

Atassi, N., Cook, A., Pineda, C. M.
E., Yerramilli-Rao, P, Pulley, D,
and Cudkowicz, M. (2011). Depres-
sion in amyotrophic lateral scle-
rosis. Amyotroph. Lateral Scler. 12,
109-112.

Bandura, A. (1997). Self Efficacy: The
Exercise of Control. New York: WH
Freeman and Company.

Beghi, E., Chio, A., Couratier, P, Este-
ban, J., Hardiman, O., Logroscino,
G., et al. (2011). The epidemiology
and treatment of ALS: focus on the
heterogeneity of the disease and crit-
ical appraisal of therapeutic trials.
Amyotroph. Lateral Scler. 12, 1-10.

Bernardy, K., Fuber, N., Klose, P., and
Hauser, W. (2011). Efficacy of hyp-
nosis/guided imagery in fibromyal-
gia syndrome—a systematic review
and meta-analysis of controlled tri-
als. BMC Musculoskeletal Disord. 12,
133.

Bjelland, I., Dahl, A. A., Haug, T. T.,
and Neckelmann, D. (2002). The
validity of the hospital anxiety and
depression scale: an updated liter-
ature review. J. Psychosom. Res. 52,
69-77.

Blackhall, L. J. (2012). Amyotrophic

lateral ~ sclerosis and palliative
care: where we are, and the
road ahead. Muscle Nerve 45,
311-318.

Boerner, K., and Mock, S. E.
(2012). Impact of patient suf-
fering on caregiver well-being:
the case of amyotrophic lateral
sclerosis patients and their care-
givers. Psychol. Health Med. 17,
457-466.

Brooks, B. R., Miller, R. G., Swash,
M., and Munsat, T. L. (2000). El
escorial revisited: revised criteria for
the diagnosis of amyotrophic lateral
sclerosis. Amyotroph. Lateral Scler. 1,
293-299.

Cedarbaum, J. M., Stambler, N., Malta,
E., Fuller, C., Hilt, D., Thurmond,
B., et al. (1999). The ALSFRS-R: a
revised ALS functional rating scale
that incorporates assessments of res-
piratory function. J. Neurol. Sci. 169,
13-21.

Chio, A., Canosa, A., Gallo, S., Moglia,
C., llardi, A., Cammarosano, S., et
al. (2012). Pain in amyotrophic lat-
eral sclerosis: a population-based
controlled study. Eur. J. Neurol. 19,
551-555.

Chio, A., Gauthier, A., Calvo, A,
Ghiglione, P., and Mutani, R. (2005).
Caregiver burden and patients’ per-
ception of being a burden in ALS.
Neurology 64, 1780-1782.

Cliff, N. (1993). Dominance statistics:
ordinal analyses to answer ordinal
questions. Psychol. Bull. 114, 494—
509.

Cohen, J. (1988). Statistical power
analysis for the behavioral sciences.

Hillsdale: Lawrence Erlbaum Asso-
ciates.

De Benedittis, G. (1996). Hypnosis
and spasmodic torticollis — Report
of four cases: a brief communica-
tion. Int. J. Clin. Exp. Hypn. 44,
292-306.

De Carvalho, M., and Swash, M.
(2012). Fasciculation potentials: still
mysterious. Clin. Neurophysiol. 123,
227-228.

Doyle, D., Hanks, G., and Macdon-
ald, N. (2003). “Introduction,”
in  Oxford Textbook of Pallia-
tive Medicine, eds D. Doyle, G.
Hanks and N. Macdonald, 3rd
Edn (Oxford: Oxford University
Press).

Ezra, Y., Gotkine, M., Goldman, S., Ada-
han, H. M., and Ben-Hur, T. (2012).
Hypnotic relaxation vs amitripty-
line for tension-type headache: let
the patient choose. Headache 52,
785-791.

www.frontiersin.org

November 2012 | Volume 3 | Article 465 | 16


http://www.frontiersin.org
http://www.frontiersin.org/Psychology_for_Clinical_Settings/archive

Palmieri et al.

Hypnosis-based treatment on ALS

Felgoise, S. H., Chakraborty, B. H.,
Bond, E.,Rodriguez, ]., Bremer, B. A,
Walsh, S. M., et al. (2010). Psycho-
logical morbidity in ALS: the impor-
tance of psychological assessment
beyond depression alone. Amy-
otroph. Lateral Scler. 11, 351-358.

Freeman, T. B., Vawter, D. E., Leaver-
ton, P. E., Godbold, J. H., Hauser,
R. A, Goetz, C. G., et al. (1999).
Use of placebo surgery in controlled
trials of a cellular-based therapy for
Parkinson’s disease. N. Engl. J. Med.
341, 988-992.

Gauthier, A., Vignola, A., Calvo, A., Cav-
allo, E., Moglia, C., Sellitti, L., et
al. (2007). A longitudinal study on
quality of life and depression in ALS
patient-caregiver couples. Neurology
68, 923-926.

Hess, M. R., and Kromrey, J. D. (2004).
“Robust confidence intervals for
effect sizes: a comparative study of
Cohen’s d and Cliff's delta under
non-normality and heterogeneous
variances,” in Annual Meeting of the
American Educational Research Asso-
ciation, San Diego.

Hetta, J., and Jansson, I. (1997). Sleep
in patients with amyotrophic lat-
eral sclerosis. J. Neurol. 244 (Suppl),
§7-59.

Holroyd, J., and Hill, A. (1989). Pushing
the limits of recovery: hypnotherapy
with a stroke patient. Int. J. Clin. Exp.
Hypn. 37, 120-128.

Jenkinson, C., and Fitzpatrick, R.
(2001). Reduced item set for the
amyotrophic lateral sclerosis assess-
ment questionnaire: development
and validation of the ALSAQ-5.
J. Neurol. Neurosurg. Psychiatr. 70,
70-73.

Jensen, M. P, Barber, J., Romano, J.
M., Molton, I. R., Raichle, K. A.,
Osborne, T. L., et al. (2009). A
comparison of self-hypnosis ver-
sus progressive muscle relaxation in
patients with multiple sclerosis and
chronic pain. Int. J. Clin. Exp. Hypn.
57,198-221.

Jensen, M. P, Ehde, D. M., Gertz, K.
J., Stoelb, B. L., Dillworth, T. M.,
Hirsh, A. T., et al. (2011). Effects of
self-hypnosis training and cognitive
restructuring on daily pain intensity
and catastrophizing in individuals
with multiple sclerosis and chronic
pain. Int. J. Clin. Exp. Hypn. 59,
45-63.

Lucas, D., Stratis, D. J.,, and Deniz,
S. (1981). From the clinic: hypno-
sis in conjunction with corrective

therapy in a quadriplegic patient: a
case report. Am. Correct. Ther. ]. 35,
116-120.

Lulé, D., Pauli, S., Altintas, E., Singer,
U, Merk, T., Uttner, I, et al.
(2012). Emotional adjustment in
amyotrophic lateral sclerosis (ALS).
J. Neurol. 259, 334-341.

McDonald, E. R., Wiedenfeld, S. A., Hil-
lel, A., Carpenter, C. L., and Wal-
ter, R. A. (1994). Survival in amy-
otrophic lateral sclerosis: the role of
psychological factors. Arch. Neurol.
51,17-23.

Pagnini, E (2012). Psychological
wellbeing and quality of life
in amyotrophic lateral sclero-
siss a review. Int. J. Psychol.
doi:10.1080/00207594.2012.691977

Pagnini, E, Lunetta, C., Banfi, P,
Rossi, G., Fossati, F, Marconi,
A., et al. (201la). Pain in amy-
otrophic lateral sclerosis: a psycho-
logical perspective. Neurol. Sci. 33,
1-4.

Pagnini, E, Lunetta, C., Rossi, G., Banfi,
P, Gorni, K., Cellotto, N., et al.
(2011b). Existential well-being and
spirituality of individuals with amy-
otrophic lateral sclerosis is related
to psychological well-being of their
caregivers. Amyotroph. Lateral Scler.
12, 105-108.

Pagnini, F, Rossi, G., Lunetta, C.,
Banfi, P.,, Castelnuovo, G., Corbo,
M., et al. (2010a). Burden, depres-
sion, and anxiety in caregivers of
people with amyotrophic lateral
sclerosis. Psychol. Health Med. 15,
685-693.

Pagnini, F, Simmons, Z., Felgoise, S.,
Lunetta, C., and Corbo, M. (2010b).
“ITtalian validation of Amyotrophic
Lateral Sclerosis Specific Quality of
Life — Revised (ALSSQOL-R): a
comparison between US and Italian
samples,” in 21th International Sym-
posium on ALS/MND, Orlando.

Pagnini, F, Simmons, Z., Corbo, M.,
and Molinari, E. (2012). Amy-
otrophic lateral sclerosis: time for
research on psychological interven-
tion? Amyotroph. Lateral Scler. 13,
416-417.

Pajntar, M., Jeglic, A., Stefancic, M.,
and Vodovnik, L. (1980). Improve-
ments of motor response by means
of hypnosis in patients with periph-
eral nerve lesions. Int. J. Clin. Exp.
Hypn. 28, 16-26.

Palmieri, A., Abrahams, S., Soraru, G.,
Mattiuzzi, L., D’ascenzo, C., Pego-
raro, E., et al. (2009). Emotional

Lability in MND: relationship to
cognition and psychopathology and
impact on caregivers. J. Neurol. Sci.
278, 16-20.

Palmieri, A., Soraru, G., Albertini,
E., Semenza, C., Vottero-Ris, E,
D’ascenzo, C., et al. (2010a). Psy-
chopathological features and suici-
dal ideation in amyotrophic lateral
sclerosis patients. Neurol. Sci. 31,
735-740.

Palmieri, A., Sorard, G., Lombardi, L.,
D’ascenzo, C., Baggio, L., Ermani,
M., et al. (2010b). Quality of life and
motor impairment in ALS: Italian
validation of ALSAQ. Neurol. Res. 32,
32-40.

Plaskota, M., Lucas, C., Pizzoferro, K.,
Saini, T., Evans, R., and Cook, K.
(2012). A hypnotherapy interven-
tion for the treatment of anxiety in
patients with cancer receiving pal-
liative care. Int. J. Palliat. Nurs. 18,
69-75.

Primavera, J. P, and Patterson, S.
(1991). A tape-recorded  test
of hypnotic susceptibility for
screening headache patients: a
feasibility study of the Harvard
group scale of hypnotic suscep-
tibility, form A. Headache 31,
619-621.

Rana, S., Schramke, C., Sangha, A.,
and Karpinski, A. (2009). Compar-
ison of psychosocial factors between
patients with benign fasciculations
and those with amyotrophic lateral
sclerosis. Ann. Indian Acad. Neurol.
12,108-110.

Shih, M., Yang, Y. H., and Koo, M.
(2009). A meta-analysis of hypnosis
in the treatment of depressive symp-
toms: a brief communication. Int. J.
Clin. Exp. Hypn. 57, 431-442.

Simmons, Z., Felgoise, S. H., Bremer,
B. A., Walsh, S. M., Hufford, D.
J., Bromberg, M. B., et al. (2006).
The ALSSQOL: balancing physical
and nonphysical factors in assessing
quality of life in ALS. Neurology 67,
1659-1664.

Sullivan, D. S., Johnson, A., and
Bratkovitch, J. (1974). Reduction of
behavioral deficit in organic brain
damage by use of hypnosis. J. Clin.
Psychol. 30, 96-98.

Taylor, L., Wicks, P., Leigh, P. N., and
Goldstein, L. H. (2010). Prevalence
of depression in amyotrophic lateral
sclerosis and other motor disorders.
Eur. J. Neurol. 17,1047-1053.

Vianello, A., Arcaro, G., Palmieri, A,
Ermani, M., Braccioni, F, Gallan, E,

et al. (2011). Survival and quality
of life after tracheostomy for acute
respiratory failure in patients with
amyotrophic lateral sclerosis. J. Crit.
Care 26, 329.

Wahbeh, H., Elsas, S. M., and Oken, B.
S. (2008). Mind-body interventions:
applications in neurology. Neurology
70,2321-2328.

Wain, H. J.,, Amen, D., and Jabbari,
B. (1990). The effects of hypno-
sis on a Parkinsonian tremor: case
report with polygraph/EEG record-
ings. Am. J. Clin. Hypn. 33,94-98.

Wicks, P., Abrahams, S., Masi, D., Hejda-
Forde, S., Leigh, P. N., and Goldstein,
L. H. (2007). Prevalence of depres-
sion ina 12-month consecutive sam-
ple of patients with ALS. Eur. J.
Neurol. 14,993-1001.

Willemsen, R., Haentjens, P., Roseeuw,
D., and Vanderlinden, J. (2010).
Hypnosis in refractory alopecia
areata significantly improves depres-
sion, anxiety, and life quality but not
hair regrowth. J. Am. Acad. Derma-
tol. 62,517-518.

Zigmond, A. S., and Snaith, R. P. (1983).
The hospital anxiety and depres-
sion scale. Acta Psychiatr. Scand. 67,
361-370.

Conflict of Interest Statement: The
authors declare that the research was
conducted in the absence of any com-
mercial or financial relationships that
could be construed as a potential con-
flict of interest.

Received: 19 September 2012; paper
pending published: 10 October 2012;
accepted: 11 October 2012; published
online: 05 November 2012.

Citation: Palmieri A, Kleinbub JR, Calvo
V, Sorarti G, Grasso I, Messina I and
Sambin M (2012) Efficacy of hypnosis-
based treatment in amyotrophic lateral
sclerosis: a pilot study. Front. Psychology
3:465. doi: 10.3389/fpsyg.2012.00465
This article was submitted to Frontiers
in Psychology for Clinical Settings, a
specialty of Frontiers in Psychology.
Copyright © 2012 Palmieri, Kleinbub,
Calvo, Sorarii, Grasso, Messina and Sam-
bin. This is an open-access article dis-
tributed under the terms of the Creative
Commons Attribution License, which
permits use, distribution and reproduc-
tion in other forums, provided the orig-
inal authors and source are credited
and subject to any copyright notices
concerning any third-party graphics
etc.

Frontiers in Psychology | Psychology for Clinical Settings

November 2012 | Volume 3 | Article 465 | 17


http://dx.doi.org/10.1080/00207594.2012.691977
http://dx.doi.org/10.3389/fpsyg.2012.00465
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://www.frontiersin.org/Psychology_for_Clinical_Settings
http://www.frontiersin.org/Psychology_for_Clinical_Settings/archive

{frontiers in
PSYCHOLOGY

ORIGINAL RESEARCH ARTICLE
published: 27 November 2012
doi: 10.3389/fpsyg.2012.00530

=

Resentment, hate, and hope in amyotrophic lateral

sclerosis

C. Oster’* and F. Pagnini??

" The Healers Campaign, Haslett, MI, USA

2 Department of Psychology, Catholic University of Milan, Milan, Italy
3 Niguarda Ca’ Granda Hospital, Milan, Italy

Edited by:
Gianluca Castelnuovo, Universita
Cattolica del Sacro Cuore, Italy

Reviewed by:

Paraskevi Theofilou, Sotiria Hospital
for Thoracic Diseases, Greece
Julian B. Nesci, Austin Health,
Australia

*Correspondence:

C. Oster, The Healers Campaign,
Haslett, MI 48840, USA.

e-mail: drcraigoster@comcast.net

Amyotrophic lateral sclerosis (ALS) is a fatal and progressive neurodegenerative disease.
Despite much research having been conducted about psychological issues involved in liv-
ing with ALS, anger, and resentment have yet to be investigated. Moreover, the construct
of "hope"” has received little attention, so far. An online survey was created to investigate
hate, resentment, and hope issues in people with ALS, in relation to the willingness to
adopt a strict nutrient-dense diet if it were shown to increase longevity. Results indicate
that there is a high level of hope in the sample. People who have lived with ALS for more
time expressed a higher level of hope to live 10years or more. Those who are married
were more likely to have hope of living 10years or longer and more likely to have lower
levels of hate against ALS. Dietary self-care choices appear to be related to hope issues.
Resentment and hate tended to be higher in people who have had ALS for less time, and
in women. Despite some methodological limitations, the results suggest that hope, hate,

and resentment could be important issues to explore in future studies.

Keywords: anger, resentment, hope, amyotrophic lateral sclerosis, quality of life, caregivers, ALS, will to live

INTRODUCTION

Amyotrophic lateral sclerosis (ALS) is a fatal and progressive neu-
rodegenerative disease, which affects motor neurons in the ante-
rior horn of the spinal cord, the brainstem, and the motor cortex.
It is a rare disease, with an incidence of 1.89 per 100,000/year
in western countries (Worms, 2001). People with ALS experience
a progressive muscle weakness, becoming relentlessly immobile,
developing impaired speech, and respiration problems. In the
late stages of the disease, progressing paralysis can result in a
“locked-in” state in which only residual muscular movement is
possible.

Despite the average life expectancy of about 3 years after symp-
tom onset (Ilzecka et al., 2003), the progression of the disease is
unpredictable, with 10% of patients with ALS living more than
10 years (Andrews, 2009). So far, research has not demonstrated
that it is possible to stop the progression of the disease. Therefore,
the improvement of patients’ quality of life is often considered
one of the primary goals of clinical management (Simmons, 2005;
Pagnini, 2012).

Many psychological issues have been investigated in ALS,
including psychological well-being, anxiety, and depression
(Pagnini et al., 2012a), pain (Brettschneider et al., 2008), hope-
lessness (Plahuta et al., 2002), spiritual and existential well-
being (Dal Bello-Haas et al, 2000). However, no study to
our knowledge has investigated the topics of hate and resent-
ment. Moreover, despite its clinical importance (Fanos et al,
2008), the issue of hope has received little empirical inves-
tigation. To date, no study has investigated the relationship
among hate, resentment, and hope and their development
through time.

Hate and resentment, as well as hope, are often reported as
a psychological response toward a chronic and non-treatable ill-
ness. Clinical practice (Radunovic et al., 2007), as well as patients’
perspectives (Melazzini, 2007), often report of anger reactions,
expressed in various ways by the patient. Not surprisingly, a study
by Palmieri et al. (2010) observed high levels of anger in the con-
sidered ALS population. The “relationship” established with the
disease seems to change over time (De Groot et al., 2007), prob-
ably because of the advancement of the disease and/or a grief
elaboration process. Clinical practice suggests that ALS is often
the target of hate by the people who have it; resentment is another
emotion expressed by the patients, as well as by their caregivers,
but there are very few scientific data pertaining to those reactions.

The diagnosis of ALS may threaten hope, especially with the
belief that there is nothing that can be done to change a patient’s
fate. However, many clinicians suggest that “hope” is a very impor-
tant issue for the psychological well-being of patients and their
caregivers (Centers, 2001). In the ALS scientific literature, the con-
cept of “hope” is less investigated than the one of “hopelessness”
(Plahutaetal.,2002). Hopelessness is related to depressive features,
and with low levels of quality of life (Ganzini et al., 1999); more-
over, hopelessness seems to predict the desire for assisted suicide
(Ganzini et al., 2002).

Our rationale in this study was to investigate the prevalence and
degree of hate and resentment in a sample of the ALS population,
and to understand their relationships with time since diagnosis,
hope, marital status, and other demographic characteristics. A
further innovation of this research is the examination of these
three variables in relationship to the willingness to extend one’s
longevity through nutritional self-care. This variable was included,
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because clinical considerations made by Oster (the manuscript’s
first author, who is an 18 years ALS survivor) suggest that some
people with ALS would not be willing to adopt a healthier diet
even if it were to be shown to extend life. We wanted to investigate
the prevalence of this mindset in our study’s subject population,
and to discover whether the variables of hate, resentment, and
hope were related to this attitude.

MATERIALS AND METHODS

An online questionnaire was created with a Google spreadsheet,
as part of a larger study. The overall survey was composed by
65 items, with both opened-ended and closed-ended questions;
in case of closed-ended questions, subjects could choose among
different sentences. The time requested to complete the entire sur-
vey ranged between 10 and 20 min. The survey was created with
Google Documents tool and was accessible by subjects through a
dedicated template. All the items were generated ex novo (there-
fore no cut-off-points could be expected). There were no forced
answers. For the purpose of this study, we only used a selected
sub-sample of items.

People with ALS were invited with messages that were posted
in ALS forums, facebook, and a newsletter, as well as with an
announcement on “The Healers” website. The purpose of the sur-
vey was described before subjects were asked to complete the ques-
tionnaire, stating that results would be analyzed only for research
purposes, and there was no possibility to link the published data
to their true identity.

Together with demographical data, subjects were asked to pro-
vide answers about hate, resentment, and hope, with questions like
“Do you believe that there will be a cure for ALS in your lifetime?”
and “What statement best describes the level of resentment that
you feel about living with ALS?” Multiple answers were possible.

The analyses, both descriptive and inferential, were, carried out
with Excel and SPSS software, are mainly descriptive statistics and
cross-tabs analysis, using the Pearson’s chi-squared test.

RESULTS
A total of 83 subjects with ALS completed the survey. The sam-
ple’s characteristics are reported in Table 1. Missing values were
excluded.

The answers provided to the questions are presented in the
Figures 1-5.

People who answered positively to the question about the hope
to live more than 10 years had a lower frequency of resentment,
% (6,N=282)= 11.14, p < 0.05, and hate %% (6, N =81) =13.48,
p < 0.05, toward the illness.

The level of resentment of ALS reported by subjects is highly
related to the level of resentment perceived in the caregiver, %>
(6, N=281)=41.09, p < 0.001, and the level of hate toward ALS,
%2 (6, N =81) =58.21, p < 0.001. The caregiver’s resentment per-
ceived by the patient is also related to the level of hate expressed by
the subject, 2 (6, N = 80) =21.19, p < 0.05. It seems that there is
a tendency for a positive correlation among these three variables.

Subjects who have the hope to live 10 or more years would
be more willing to follow a strict diet if it would increase the
life expectancy by 1year x2 (6, N=75)=21.93, p <0.01, but
no differences were found about the willingness to take a new

drug with uncomfortable side effects. Both the questions about
“hope” presented no differences with regards to the demographic
variables.

Women report higher level of resentment, with higher frequen-
cies of moderate/strong resentment answers, in comparison with
males X2 (3, N =81) = 6.44, p < 0.05. There is a similar tendency,
non-significant (p < 0.1), with women reporting a higher hate
level. Splitting the sample into two groups, using the median of
the time since diagnosis, subjects who have had the disease for less
time present with higher level of resentment ¥ 2 (3, N = 81) = 8.05,
p < 0.05, and hate x? (3, N =82) =9.89, p < 0.05.

The subjects who report a higher level of caregiver’s resentment
indicate with greater frequency the answer “yes” to the question
“Do you believe that there is a relation between your dietary habits
and the losses that you have experienced subsequent to ALS?” x 2
(9, N =78) =20.32, p < 0.05.

Regarding hope, people who do not believe that there will be a
cure for ALS in their lifetime were more likely to believe that they
will notlive for 10 years, compared to those who have the hope that
a cure will be found %2 (1, N =78) =4.67, p < 0.05. People who
answered “yes” to both the hope questions (N = 21), compared to
those who answered “no” (N =11), had ALS for a longer time (but
without statistical differences), were more likely to be married xz
(5, N=32)=13.38, p < 0.05 and reported a lower level of hate
against ALS x2 (4, N = 32) = 8.06, p < 0.05.

Considering the resentment level expressed by the subjects, in
comparison with the resentment level that the subjects reported to
be experienced by the caregivers, about half of the subjects (51.2%)
express an equal level of resentment, the 21.3% report higher level
of resentment experienced by the patient, while the 27.5% indi-
cate the contrary. No differences arose about demographics or
hope levels reported (all Chi Squares without significant results).

DISCUSSION

The present study from an online survey completed by men and
women with ALS and analyzed with cross-sectional analyses —
aimed to investigate levels of hate, resentment, and hope, and the
relationships among them. These variables were also examined
in relationship to the willingness to extend longevity through a
commitment to disciplined nutritional self-care. To our knowl-
edge, this is one of the first attempts to investigate, with a survey
methodology, the point of view of people with ALS about the hope
for longevity and a cure, and the level of hate and resentment
toward the illness. Furthermore, we are not aware of any study
examining motivation regarding nutritional self-care, related to
the will to live.

In our sample, most of the subjects (70%) hoped to be able to
live more than 10 years. The hope for a cure was somewhat less
present. A third of the people who reported hope of seeing a cure
in their lifetime, and more than half of the sample who reported
not believing that they will have the chance to see a cure. These
two issues were correlated. Interestingly, people in a marriage were
more likely to have hope of living 10 years or longer and more likely
to have lower levels of hate against ALS.

To hate ALS involves hating having ALS and all of the potentially
frustrating and otherwise emotionally challenging experiences
that occur in the lives of people with ALS, as well as hating the
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Table 1 | Sample characteristics (N = 83).

Frequency %
Months since diagnosis [M, (SD)] 4412 (84.32)
Sex Female 41 50
Male 41 50
Marital status Now married 56 68.3
Widowed 4 4.9
Divorced i 13.4
Separated 3 3.7
Never married 3 3.7
other 5 6.1
Highest degree Less than high school 1 1.2
High school graduate 18 22.2
Some college credit 15 18.6
Associate degree (e.g., AA, AS) 5 6.2
Bachelor's degree (e.g., BA, AB, BS) 23 28.4
Master's degree (e.g., MA, MS, MEng, MEd, MSW, MBA) 12 14.8
Professional degree (e.g., MD, DDS, DVM, LLB, JD) 4 4.9
Doctorate degree (e.g., PhD, EdD) 2 25
other 1 1.2
Work activity Employed for wages 13 15.9
Self-employed 4 49
Unemployed 12 14.6
Retired 39 476
Unable to work 13 15.9
Other 1 1.2
Race Asian 1 1.2
Black or African American 1 1.2
White 76 92.7
Hispanic 4 4.9
Country/province USA 73 89
South America 1 1.2
Europe 5 6.1
Australia 1 1.2
Canada 1 1.2
Mexico 1 1.2
Life environment City 28 34.1
Country/Rural 10 12.2
Suburban 28 34.1
Small town 15 18.3
Other 1 1.2

way one’s own physiology is performing. Perhaps, our finding
regarding marriage and hope suggests that people in marriages
may build a vision of hope together, and that the meaning of
their shared marital commitment could be protective against
what is involved in hating one’s life with ALS. Research into this
area could give clinicians greater understanding of strategies that
could facilitate greater hope as well as less resentment and hate
in people with ALS. It must be pointed out that some people
with ALS may value hating and resenting ALS as the best strat-
egy for them in terms of coping and life satisfaction, and we
have much to learn from them about their experiences in living
with ALS.

The majority of the sample indicated a strong or moderate
resentment level; a similar indication was given subjects’ percep-
tion of caregiver resentment level. About a third of the sample
reported sporadic episodes of hate, while less than a fifth of the
subjects indicated to always hate the disease. The current study
suggests a prevalence of these distressing emotional experiences
that is high enough to warrant investigation of the nature of
these experiences and the meanings that they have for the people
having them.

We postulate that there may be cognitive interpretations of
experiences of living with ALS that may increase the likelihood of
experiencing resentment and hatred. If so, then clinicians could
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EYes
& No

“ Other

FIGURE 1 | Do you have hope that you could live 10 years or longer
regardless of whether an effective pharmaceutical treatment were to
be discovered? (N = 82).

1%

“Yes

®No

“ Maybe/not sure
hopefully

“ Other

FIGURE 2 | Do you believe that there will be a cure for ALS in your
lifetime? (N =78).

work with ALS patients to learn to interpret events in ways that
are less emotionally and physiologically distressing. This is what
was personally observed by Oster, first author of this paper and
an 18 year survivor of ALS, in his self-case study. Oster has experi-
enced much more positive experiences of living with ALS through
working with a psychoanalyst psychologist for over 12 years, and
experiences less hate and resentment toward ALS. Oster states
that he has learned to see the world differently, based to a large
extent upon learning to interpret and understand living with ALS
differently (unpublished data). There are no or very few stud-
ies about psychological interventions in ALS, as recently pointed
noted (Pagnini et al., 2012b). However, psychological treatments

with people with other chronic illnesses presented a high capac-
ity to improve the well-being and to reduce the anger response,
promoting acceptance (Telford et al., 2006).

Other researchers have evaluated that patient hopefulness is the
result of an active style of coping, although their construct of hope
was more comprehensive than our definition (Fanos et al., 2008).
Furthermore, previous research has demonstrated that lower lev-
els of well-being are associated with reduced longevity (Pagnini
et al., 2012a); therefore, we believe that it would be worthwhile
for additional research on the relationship between the variables
of hate, resentment, and hope in relationship to well-being to
help understand whether these variables factor into longevity
with ALS.

The analyses of the relationships among resentment, hate, and
hope provide interesting results. Subjects who reported hope of
living 10 years or more reported less hate and resentment toward
ALS. Further research is required to understand hope in rela-
tionship to hate and resentment, and to answer the following
questions. Is hope in ALS protective regarding the experience of
hating and resenting ALS? And/or, do tendencies to experience
greater hate and resentment regarding losses, challenges, limita-
tions, and frustrations lessen hope in people with ALS? Aside from
the relationship of lower levels of hating ALS being associated
with being married and having hope of surviving 10 years post-
diagnosis, it is unclear from our findings what causes some people
to always hate ALS and others to never hate it. Research is needed
to understand the meanings and experiences of the people who
always hate ALS and those who report to never hate ALS.

Levels of hate and resentment were correlated; moreover, sub-
jects’ estimation of the level of resentment in the caregiver was
related to their own resentment level, without statistical differ-
ences between them. To our knowledge, this is a new finding, yet
there is the issue that our research relied upon the perception
that the person with ALS has of their caregiver. So, we do not
know the extent to which this finding reflects actual symmetry
between the person with ALS and their caregiver. Researchers have
demonstrated symmetry between people with ALS and caregivers
in regards to distress, but this has not been previously studied in
regards to resentment (Rabkin et al., 2000).

There were differences in gender in the report of resentment
and hate related to the illness. Women indicated higher level of
resentment and a higher level of hate, with the latter emotion only
expressing a tendency toward significance. The novelty of this data
suggests caution in its interpretation, but a possible explanation is
that women are more devastated by being robbed of their caregiv-
ing role as well as by being forced into being a recipient. Cultural
norms may play a role in gender differences found. Cultural norms
emphasize the physical appearance of the woman being linked to
feeling valued, loved, included, but the perception of the body after
the diagnosis of ALS may be related to discard, pity, and contempt.
Furthermore, men may have a tendency to have been recipients of
nurturing and caregiving from not only mothers but also wives,
therefore adapting more easily to being put in the role of being
taken care of. Further investigations and data are required regard-
ing these cautious interpretations, as well as regarding whether or
not some of women’s greater resentment than men about ALS
is related to some extent to greater distress with receiving the
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FIGURE 3 | What statement best describes the level of resentment that you feel about living with ALS? (N =83).

ETdo notresent living with ALS
ST mildly resent living with ALS
“Imoderately resent living with

ALS

HTstrongly resent living with ALS

(N =80).

FIGURE 4 | What statement do you guess best describes the level of resentment that your primary caregiver feels about living with ALS in their life?

& They do not resent living with ALS
in their life

& They mildly resent living with ALS
in their life

“ They moderately resent living
with ALS in their life

HThey strongly resent living with
ALS in their life

very personal assistance required with urination and bathing as
a recipient of caregiving.

The time since diagnosis is another issue that discriminates
hate and resentment levels, as well as reported hope. In our sam-
ple, subjects who have had ALS for a longer time reported higher
levels of hope as well as lower levels of both hate and resent-
ment. A possible explanation to these findings may be related to
the relationship established with the illness and a grief elabora-
tion process. Living with the illness could promote its acceptance;
therefore, the amount of time spent with ALS may play a positive

role in diminishing hate and resentment toward the illness. More-
over, the reason why people who survive ALS longer have more
hope of living longer could be related to the course of the illness
being less quick than initially perceived, resulting in less hate and
resentment toward ALS.

In the light of our findings, and because of the quality of life
issues involved, we suggest that clinicians attempt to understand
the meanings of patients’ hate and resentment toward ALS and
not take it at face value. Although, it appears that the passage of
time may in many cases increase hope and decrease both hate and
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6%
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FIGURE 5 | What statement most accurately describes your feelings in the last 6 months regarding “hating” ALS? (N = 82).

W I never feel hatred towards ALS

& occasionally feel hatred towards
ALS
I often feel hatred towards ALS

& always feel hatred towards ALS

i other

resentment, it is possible that some people could get stuck in the
grieving process because of the immensity of the losses that may
occur with ALS.

The investigation of hope provided interesting results about
the motivation toward following medical indications. The subjects
who have the hope to live more than 10 years or more reported, asa
group, more willingness to follow a strict nutrient-dense diet if sci-
entific research indicated that such a diet increased life expectancy
by 1 year, but declared that they would not agree to consume drugs
with uncomfortable side effects, even if these would increase life
expectancy by 1 year. It seems likely that people who already have
the hope to maintain a positive level of quality of life may be
more interested in maintaining it, as compared to worsening their
quality of life to gain 1 year of survival.

It is noteworthy that some subjects, whether or not they have
the hope of 10 years survival, would be willing to sacrifice 1 year of
life rather than eating a nutrient-dense diet if it were demonstrated
to be healthier for ALS. 18% (14 subjects) of the population in our
study would be willing to refrain from a healthier diet, instead
of extending their lives by 1 year. Slightly less than 5% (four sub-
jects) of the population in our study would be willing to refrain
from a healthier diet, instead of extending their lives by two or
more years. To our knowledge, this is the first time that people
with ALS have reported and been documented to be willing to
sacrifice months off of their lives in order to eat whatever they
desire. One subject in our study, whose response was categorized
as “other” stated that they would only follow a life extending diet
if it tasted good. Others reported that it would depend upon the
quality of life that they would have, if they were to practice the
hypothetical diet.

Additional research is required to discover what the meanings
are for the people with ALS who would cut their lives short, rather
than choose to focus on their longevity through life style changes.
It appears that there is a cost-benefit analysis going on in terms

of time, given that over three times as many subjects (14 of them)
would refrain from a nutrient-dense diet that would extend their
lives for a single year, as compared to the subjects (only four
of them) who would refrain from consuming a nutrient-dense
diet that would extend their lives by two or more years. Research
is needed to understand whether or not actual self-care dietary
behavioral choices are predictive of longevity in a way other than
what has been established about people with ALS who maintain
weight having a greater longevity (Paganoni et al., 2011). Another
area deserving research is whether or not hope in ALS is related to
longevity, mediated by self-care dietary behavioral choices, dietary,
or otherwise.

Caregivers’ resentment, as perceived by the subjects, is related
to subjects’ reports of whether their dietary habits have changed
as a result of losses associated with the disease. Perhaps this
reflects a sense of guilt in the person with ALS, in relationship
to the caregiver to whom they may feel burdensome. Some pre-
vious papers have reported on a sense of feeling guilty toward
the caregiver as one of the most distressing issues for a person
with ALS (Bolmsjo, 2001). It seems possible that if a subject indi-
cates higher caregiver resentment, that the reported perception
of caregiver’s resentment could be to some extent a projection
of an inner sense of guilt. Another possibility is that the person
may accurately perceive the high resentment of the caregiver, and
therefore experience some guilt that leads to his/her having a lower
enjoyment of life, including dietary habits. Clinically addressing
and attenuating caregivers’ resentment could possibly reduce the
ALS diagnosed persons’ resentment level, to the extent that part
of the latter’s resentment of ALS is related to being dependent
upon a caregiver with high resentment. Previous research has
demonstrated that caregiver depression is related to the depres-
sion experienced by the patient, and therefore, addressing caregiver
depression may also reduce patient distress (Pagnini et al., 2010,
2012a).
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This study presents some limitations. The use of non-validated
instruments, such as the survey questions that we have created, may
reduce the validity of the results. Further studies with validated
questionnaires about anger, hate, and resentment are warranted.
The cross-sectional design does not allow any causal inferences
between variables, even if these can be discussed in the inter-
pretation. Moreover, the sample size was small and it is possi-
ble that some correlations would be underestimated. Finally, the
choice of an Internet-based survey may limit the external valid-
ity of the study to people with ALS who have access to Internet,
and who can easily communicate with a keyboard, augmentative
communication, or with personal assistance. The self-selection
of the sample may further reduce the generalizability of results,
and there was no premorbid attitudinal assessment to compare
to the current attitudes. The only inclusion criteria was a self-
reported diagnosis of ALS, and we had no chance to verify this
information. However, subjects did not receive any compensa-
tion, therefore we consider the chance of subjects’ participation
without ALS not probable. Moreover, there is a balance between
male and females in our sample, but it seems that ALS is lightly
more prevalent in males, suggesting that the sample could be
non-completely representative. Therefore, further studies with
representative samples, longitudinal and experimental designs are
required to confirm and deepen the findings presented in this

CONCLUSION

The present study is a first attempt to investigate hate, resentment,
and hope in ALS, in relationship to each other and in relation-
ship to the willingness to follow a strict nutrient-dense diet, if it
were shown to increase longevity. We conducted an online survey,
where people with ALS were directly invited to provide answers.
Results indicate that there is a massive presence of hope in our sam-
ple, with heterogeneous levels of hate and resentment; the three
constructs were interrelated. Subjects with hope of living 10 years
or more were more likely to report a willingness to make dietary
lifestyle changes if such changes were demonstrated to increase
longevity. Resentment and hate tended to be higher in people who
have had ALS for less time, and in women. People who have lived
with ALS for more time expressed a higher level of hope to live
10 years or more.

The main findings of this research indicate that hate, resent-
ment, and hope could be important issues to investigate in future
ALS studies. Their roles in the acceptance process of the illness,
and how hate and resentment feelings as well as hopelessness
may be clinically treated, are important topics to be explored
by ALS researchers and clinicians. In particular, the develop-
ment of specific psychological interventions, or research about
existing psychological treatments applied to people with ALS,
seems important to improve patients’ and caregivers’ quality of

paper.
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INTRODUCTION

Cognitive impairment (Cl) in amyotrophic lateral sclerosis (ALS) may present a serious
barrier to a patient’s wellbeing and significantly decrease quality of life. Although reports of
Clin ALS without frank dementia are becoming quite common, questions remain regarding
the specific cognitive domains affected, as well as how other psychological and medical
factors may impact cognitive functioning in these patients. Additionally, the influence of
depressive symptoms on disease processes is not known. We aimed to address these
questions by completing extensive neuropsychological tests with 22 patients with ALS
and 17 healthy volunteers. A subgroup of these patients also completed questionnaires
to measure depressive and vegetative symptoms. We tested for overall cognitive dif-
ferences between groups, the influence of physical (e.g., bulbar and limb), vegetative
(e.g., fatigue), and depressive symptoms on cognitive performance, and the relationship
between depressive symptoms and disease severity in ALS. Overall, patients performed
more poorly than healthy controls (HCs), most notably on tests of executive functioning
and learning and memory. Results suggest that true cognitive performance differences
exist between patients with ALS and HCs, as these differences were not changed by the
presence of vegetative or depressive symptoms. There was no effect of limb or bulbar
symptoms on cognitive functioning. Also, patients were not any more depressed than
HCs, however increased depressive scores correlated with faster disease progression and
decreased limb function. Collectively, it is suggested that translational advances in psy-
chological intervention for those with Cl and depression become emphasized in future
research.

Keywords: ALS, motor neuron disease, neuropsychology, depression, ALSFRS-r, cognition, limb symptoms

appear to be even more detrimental to quality of life than physical
impairment (Goldstein et al.,2002). Personal communication with

Until recently, amyotrophic lateral sclerosis (ALS) was still con-
sidered by many a pure motor neuron disease (Pongratz, 2000),
and the notion of cognitive impairment (CI) in ALS was met with
much resistance until just the past several years (Bak and Chan-
dran, 2012). It is now widely accepted that ALS is a multisystem
disorder involving CI in approximately 30% of those diagnosed
with the disease (Rippon et al., 2006). ALS with CI is now recog-
nized as a subcategory of ALS (Strong et al., 2009) and is denoted
as ALSci (Murphy et al., 2007), which entails presentation of CI
without frank dementia. Importantly, some experts propose that
ALS is not a categorical disease, but rather a spectrum disorder
between pure ALS and Frontotemporal Lobar Degenerative dis-
eases, such as Frontotemporal dementia (Abrahams et al., 2000;
Grossman et al., 2007; Murphy et al., 2007; Woolley and Katz,
2008; Merrilees et al., 2010).

Recent advances in the field support the need for study into
cognitive problems associated with ALS (see Phukan et al., 2007).
One critical reason for this research is that cognitive difficul-
ties in patients with ALS negatively impact quality of life, and

patients who believe their cognitive ability has been compromised
report being negatively impacted by these symptoms and wanting
help, or at least support, in this area. Additionally, CI can influ-
ence decision-making (Girardi et al., 2011), treatment compliance
(Olney et al., 2005), survival (Olney et al., 2005; Flaherty-Craig
etal., 2011), and even the wellbeing of caregivers (Merrilees et al.,
2010).

Most studies that have identified CI in patients with ALS have
utilized a comprehensive neuropsychological battery to assess
performance across multiple modalities. Of these studies, ver-
bal fluency remains one of the most sensitive measures for CI,
repeatedly showing poorer performance in those with ALS com-
pared to healthy individuals (Abrahams et al., 1997, 2000; Kilani
etal., 2004; Grossman et al., 2007). These findings hold even after
correcting for possible verbal production impairment (Abrahams
et al., 2004). Other studies have found decreased performance in
other areas of executive function (Kilani et al., 2004), memory
(Abrahams et al., 1997; Hanagasi et al., 2002), and language (Hillis
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et al., 2004; Raaphorst et al., 2010). Although reports of CI in
ALS are becoming more common, characteristics of ALSci are not
well defined due to a number of factors. These include the lack
of availability of valid cognitive measures that can be adminis-
tered to ALS patients with significant motor or speech limitations,
as well as minimal research focusing on additional variables that
could also impact cognition, such as physical symptoms and mood
state.

As previously mentioned, ALSci is not well understood, and
the involvement of physical symptoms on CI in ALS is not known.
Specifically, previous research has indicated that those with bulbar
onset are more likely to have ALSci (Gordon et al., 2011), yet others
have not supported this notion (Rusina et al., 2010). Additionally,
vegetative physical symptoms of ALS may impact the interpreta-
tion of those identified with ALSci. For example, it is known that
fatigue, one of the most common vegetative symptoms in ALS,
interferes with cognitive test performance in other patient groups
(Diamond et al., 2008). For the purpose of this paper, vegetative
symptoms collectively refer to changes in concentration, fatigue,
appetite, sleeping, and energy level. Although these symptoms can
also be specific to depression, ALS patients with physical weakness
are likely to have more vegetative symptoms in the performance of
daily activities rather than from depression, especially if the patient
does not report other symptoms of depression such as hopeless-
ness and guilt. Therefore, it is necessary to differentiate between
physical and depressive symptoms in predicting CI in order to
obtain a more accurate description of CI in patients with ALS.
This may also lead to more streamlined classification of those with
true CI who may need or want intervention.

Like CI, research suggests that depressive symptoms in ALS
may also have a negative impact on many aspects of quality of life
(Tramonti et al., 2012), and could potentially affect cognition. To
our knowledge however, no studies have examined the influence
of depressive symptoms on cognitive performance in ALS. Like
vegetative symptoms, mood status could present a potential con-
found in the diagnosis of ALSci. Also, depressive symptoms may
increase the risk of having CI, or differentially affect cognition
in patients with ALS compared to a healthy control population.
These situations are likely, as depression can negatively influence
cognitive performance in other diseases (Diamond et al., 2008;
Sassoon et al., 2012).

The relationship between depression and prognosis or physical
symptom presentation in ALS is another area of research that has
received little attention, possibly due to the general report of a
global positive psychosocial adjustment in these patients (Brown
and Mueller, 1970; Lulé et al., 2012). Despite this view, prevalence
rates of depression (McLeod and Clarke, 2007) and reports on the
effect of depression on ALS are not consistent. For example, Atassi
et al. (2011) reported no relationship between disease progres-
sion and depression, yet a previous study identified a significant
negative impact of psychological distress on mortality outcome
(McDonald et al., 1994). Using the ALS Functional Rating Scale
(ALSFRS), a group in South Korea found that decreased phys-
ical functioning correlated with depressive symptoms (Oh et al,,
2012), highlighting the importance of examining this relationship.
Patients in this study however were on average both highly physi-
cally disabled (ALSFRS mean score of 19) and many were clinically

depressed (Beck Depression Inventory mean score of 24.5). If con-
sistent evidence supports the association of depressive symptoms
with disease processes (especially while patients are still early in
the disease course and without clinical depression), this would
bring about new emphasis into the study of depression in ALS,
ultimately leading to improved identification of those at highest
risk and thus early intervention.

The overall goal of this study was to recognize if cognitive sta-
tus is affected in patients with ALS early in their disease course
and without severe clinical depression. We also examined other
variables that may be associated with cognitive performance that
could either facilitate in future early screening or confound the
diagnosis of ALSci. Specifically, we investigated the relationship of
physical impairment, vegetative symptoms, and depressive symp-
toms on cognitive functioning. In addition, we tested whether
depressive symptoms are associated with disease progression or
physical impairment. We utilized standard neuropsychological
tests to measure these relationships. Based on previous literature,
we hypothesized that patients with ALS would perform at a lower
level on tests within the neuropsychological battery, especially
those targeting executive functioning skills. We predicted that
physical, vegetative, and depressive symptoms would negatively
influence cognitive performance, but that these would not be con-
founding variables in performance differences between patients
with ALS and healthy volunteers (suggesting true cognitive impair-
ment in the ALS group). We also hypothesized that ALS patients
would have more depressive symptoms than healthy controls, and
that increased depressive symptoms would be related to disease
severity.

MATERIALS AND METHODS

PARTICIPANTS

Twenty-two patients with ALS participated in this study. All
patients were recruited through the ALS Clinic at the University of
Michigan. Patients were diagnosed by a neuromuscular physician
at the University of Michigan using the El Escorial criteria for ALS.
Enrolled patients were engaged in a larger longitudinal neuroimag-
ing component of this study; therefore all patients were without
any contraindications to magnetic resonance imaging (MRI), were
able to lay flat on their back without respiratory distress, were not
dependent on artificial ventilation, and were ambulatory. Twenty-
three healthy controls (HCs) were recruited through the general
community from an internet-based recruitment tool (UMClini-
calTrials.org) and from flyers posted around the Ann Arbor, MI
area. Participants were excluded from either group if they had a
history of alcohol or drug abuse, neurological disease (other than
ALS), were ever diagnosed with a psychological disorder, or were
severely clinically depressed at the time of their participation. No
patient was excluded from the study, and one healthy volunteer was
excluded for major depression. Because we aimed to compare cog-
nitive status in patients with ALS to a truly healthy control group,
HC:s at risk for mild CI (see Statistical Analysis) were also excluded
from the final analysis. Participant demographic information for
these final groups is displayed in Table 1. Signed consent from
each participant was obtained, and all aspects of this study were
approved by the Institutional Review Board at the University of
Michigan.
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Table 1 | Means and SD for demographic information by group.

Demographic variables ALS patients Healthy controls

Age 59 (6.6) 58 (5.0)
DH 18R*, 4L 15R, 2L
Sex 13M, 9F 5M, 12F
Education years 13.4(2.0) 16 (2.6)
Symptom onset 17L, 5B NA
ALSFRS- total 372 (6.9) NA
ALSFRS-r limb 16.5 (56.3) NA
ALSFRS-r bulbar 10.0 (2.4) NA
ALSFRS-r resp. 10.73 (1.9) NA
MSO 26.2 (35.6) NA

DH, dominant hand; Education Years, number of complete years of educa-
tion, considering degrees obtained; ALSFRS-r Limb, subscore from ALSFRS-r
questionnaire assessing limb function (questions 4-9); ALSFRS-r Bulbar, sub-
score from ALSFRS-r questionnaire assessing bulbar function (questions 1 - 3);
ALSFRS-r Resp., subscore from ALSFRS-r questionnaire assessing respiratory
function (questions 10 — 12); MSO, months since symptom onset. *Two patients
reported current dominant hand as a result of disease processes and not by
preference.

NEUROPSYCHOLOGICAL ASSESSMENTS

All participants completed a 60-min neuropsychological battery
designed by a team of neuropsychologists experienced in motor
diseases (lead by CP). These tests were selected to assess a broad
range of cognitive skills, particularly those commonly associated
with frontotemporal dementia, given the reported prevalence of
such deficits in patients with ALS. Depressive and vegetative symp-
toms were also measured using the Geriatric Depression Scale,
short version (GDS), and the Beck Depression Inventory (BDI),
respectively. Not all participants completed both questionnaires.
Nineteen ALS patients and 15 HCs completed the GDS, and 14
patients and 15 HCs completed the BDI. All tests and question-
naires are described below. Reliability coefficients and, when avail-
able, construct validity coefficients are given for each measurement
(Strauss et al., 2006).

Mini-Mental State Examination (Folstein et al., 1975)

The Mini-Mental State Examination (MMSE) is a brief test of
global cognitive function and is often used as a screen for demen-
tia. The scale assesses a subject’s orientation to time and place,
instantaneous recall, short-term memory, and ability to perform
serial subtractions or reverse spelling. The MMSE also measures
constructional capacities (the ability to copy a design) and the use
of language. Internal consistency of this test ranges between 0.31—
0.96, test re-test reliability ranges between 0.80—0.95, and construct
validity is modest to high in correlating with other similar tests.

Hopkins Verbal Learning Test (Shapiro et al., 1999)

The Hopkins Verbal Learning Test (HVLT) is a learning and mem-
ory test that measures initial recall (test re-test reliability 0.74),
delayed recall (20 min, test re-test reliability 0.66), and discrimi-
nation recall (test re-test reliability 0.40) for a list of words read by
the administrator. The test is available in multiple alternate forms
with a moderate to high construct validity with other similar tests.

Faces Subtest: Wechsler Memory Scale (WMS-III; subtests — Faces)
(Wechsler, 1997)

Faces is a test of visual learning and recognition memory for pic-
tures of faces. There is an initial recall test (Faces I) and a delayed
recall test (Faces II, 30 min after first exposure to the set of faces).
Internal reliability for these tests is between 0.60-0.96, internal
consistency is between 0.70-0.79, and construct validity is modest.

Boston Diagnostic Aphasia Examination: Complex Ideational
Material (Goodglass and Kaplan, 1983)

The Complex Ideational Material (CIM) subtest of the Boston
Diagnostic Aphasia Examination (BDAE) measures auditory com-
prehension. This task requires patients to understand and express
agreement or disagreement concerning factual material that are
derived from inference. Complex Ideational Material has an inter-
nal consistency of 0.80 and a construct validity score between 0.86
and 0.93. This test was originally designed for patients with apha-
sia, so test-re-test reliability measurements were not provided as
test performance is expected to change with this group.

The Boston Naming Test (Kaplan et al., 1978)

The Boston Naming Test (BNT) is a confrontation-naming test
that is largely used to measure language processing. The test
consists of 60 large pen and ink drawings of items ranging in
familiarity. Participants are asked to freely name each item. If
the identity of an item is not known, first a stimulus cue is pro-
vided, then a phonemic cue if needed. Scores used in this study
only include freely identified and stimulus-cued correct responses.
Internal consistency coefficients range between 0.78-0.96 and test
re-test reliability is high (0.91). Construct validity is also high.

Judgment of Line Orientation (Benton, 1983)

The Judgment of Line Orientation (JOLO) measures visuospa-
tial ability, specifically the ability to estimate angular relationships
between line segments by visually matching angled line pairs to
numbered radii that form a semicircle. The internal consistency
for this test is between 0.84 and 0.91 and the test re-test coefficient
is 0.90. Construct validity is high when compared with other visual
spatial subtests.

Digit Span (Wechsler Adult Intelligence Scale: WAIS subtest)
(Wechsler, 1997)

Digit Span is a subtest from the WAIS measuring auditory working
memory. This test consists of two sections measuring immediate
recall of a forward and backward digit series. In this study the total
cumulative score of number of correct trials was used to mea-
sure overall working memory recall. Backward digit span is more
challenging and was also used as a measurement in this study.
The maximum span of backward digits recalled was used; there-
fore this measurement was not collinear with the total cumulative
score. The generalizeability coefficient for this test is high (0.80—
0.89) and the test re-test coefficient for the backward subscore is
marginal (0.60-0.69).

Oral Trail-Making Test (Lezak, 1995)
The Oral Trail-Making Tests (OTMT) are tests of processing speed
(Trails A) and conceptual ability (Trails B). For Trails A, the subject
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is required to recite consecutive numbers, from 1-25, as quickly as
possible. On Trails B, subjects are asked to alternate between num-
bers and letters, from 1-A to 13-M. Two scores for each part are
obtained — the total time and number of errors. To more accurately
measure set-shifting abilities from Oral Trail-Making Test B and
partial out motor speed due to possible verbal speed production
impairment in patients with ALS (Abrahams et al., 2000), time
(in seconds) to complete Oral Trail-Making Test B was divided by
time (in seconds) to complete Oral Trail-Making Test A, resulting
in an Oral Trails B/Oral Trails A ratio. This ratio results in a more
statistically accurate measure to account for processing speed dif-
ferences between groups. The test re-test reliability is adequate for
test A and high for test B. Tests A and B correlate well with each
other (0.31).

Controlled Oral Word Association Test (Benton, 1983)

The Controlled Oral Word Association Test (COWAT) is a test of
verbal letter fluency using the letters C, E, and L. Participants are
asked to name as many words beginning with each letter in 1 min
(each). This is largely a test of executive function. The internal
consistency for this test, specifically using the letters CFL, is high
(0.83). Test re-test reliability is high (0.70) and construct validity
is high.

Animal Naming (Sager et al., 2006)

The Animal Naming test is a categorical verbal fluency test and is
used as a test of executive function. Participants are asked to name
as many animals as they can in 1 min. Test re-test reliability is 0.56
and construct validity is moderately high.

Geriatric Depression Scale-Short Form (Yesavage and Sheikh, 1986)
This 15-(yes/no) questionnaire was developed specifically to mea-
sure depression in older adults. Symptoms common to normal
aging and those pertaining to feelings of guilt, sexual activity, sui-
cide, and somatic symptoms are not included in this questionnaire.
Rather, this questionnaire focuses on the individual’s locus of con-
trol, “... making this more suitable for subjects in hospital or
long-term care” (Strauss et al., 2006, p. 1104). Therefore the Geri-
atric depression scale-short form (GDS) was deemed as a more
valid measure of core depressive symptoms in the ALS group and
was used as a measure of depression severity. The short version
has a high correlation with the full version, which is moderately to
highly correlated with other tests of depression (0.73-0.91). The
internal consistency for the full version ranges between 0.71 and
0.84 and test re-test reliability is 0.84.

Beck Depression Inventory (Beck et al., 1996)

This 21-item likert-scale questionnaire is a brief self-report of
depression. The BDI contains a number of somatic and vegetative
symptoms that can overlap with physical illness, more common
in older adults and especially those with motor neuron diseases.
Therefore impetus for completing the BDI was to provide a mea-
sure of vegetative symptoms to asses show they may contribute
to cognitive functioning. Five questions were selected to describe
vegetative symptoms: 15. Loss of Energy; 16. Changes in Sleep-
ing Pattern; 18. Changes in Appetite; 19. Concentration Difficulty;
20. Tiredness or Fatigue. The internal consistency coefficient for

this questionnaire is high (0.88) and the test re-test reliability is
adequate to high (0.74-0.93). The construct validity is also high.

STATISTICAL ANALYSIS

Neuropsychological test results used to compare cognitive perfor-
mance between groups are listed in Table 2. All data is presented
in raw scores. All data were examined to check for parametric
analysis statistical assumptions. Results from two tests did not
meet these assumptions: the Complex Ideational Material (CIM)
and Oral Trails-Making Test B/A ratio scores. In the CIM, the
majority of participants performed at ceiling level (maximum
score of 12 points), with just one person scoring nine points. The
CIM was therefore excluded from further statistical models. The
Oral Trails B/A ratio score was slightly positively skewed in both
groups. Therefore individual scores from the Oral Trails B/A ratio
were transformed (using the natural logarithm function), which
resulted in a normal distribution for both groups. IBM’s statis-
tical software package SPSS, version 19, was used to conduct all
analyses.

To assure our control group consisted of truly healthy volun-
teers, z-scores from neuropsychological tests were examined for
mild cognitive impairment (MCI). Using standard criteria estab-
lished in the literature, controls were excluded for suspected MCI
if they scored at or below the fifth percentile on one or more cog-
nitive test (Royall et al., 2004; Aarsland et al., 2010). Five controls
were excluded for MCI, resulting in 17 participants in the HC
group.

Age and years of education were compared between groups
using independent sample t-tests, which showed no age differ-
ences (p =0.65) but significantly more years of education in the
HC group [#(37) = —3.65, p <0.01]. Therefore education was
included as a covariate in the following statistical models.

RESULTS

All patients with ALS completed the ALS Functional Rating Scale,
revised version (ALSFRS-r). The ALSFRS-r is a 12-question sur-
vey measuring physical functioning of patients with ALS and is
a strong predictor of progression and survival (Kollewe et al,
2008). Limb, bulbar, and respiratory functioning are measured
in this scale and the maximum total score is 48 (lower scores indi-
cate decreased physical function). Mean ALSFRS-r score for this
patient group was 37.2 (SD = 6.9). Additionally, all participants
completed the Oldenfield handedness questionnaire and a head
trauma questionnaire (Armon and Nelson, 2012). Demographic
information is presented in Table 1.

COGNITIVE IMPAIRMENT IN THE ALS PATIENT GROUP

Using the consensus criteria developed by Strong et al. (2009),
individual normalized scores were examined for each patient to
identify those with possible ALSci. Scores below the fifth percentile,
or falling below a z-score of —1.6, were flagged. Individuals whose
scores fell below this cut-off on two or more distinct tests were
identified as patients with ALSci.

Examining z-scores from each of the tests within the neuropsy-
chological battery, eight of the 22 patients (36.4%) with ALS were
identified as having CI. This finding is consistent with previous
research showing an estimated 30% of patients with comorbid CI
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Table 2 | Neuropsychological test results between patients with ALS and healthy controls.

Cognitive domain Neuropsychological

test measurement

ALS patients (n=22)

Healthy controls (n=17) Group differences

Mean raw % Mean raw % F-value p-value
score (SD) Impaired  score (SD) Impaired

Mental status/dementia screen MMSE total score 2741 (2.04) na 27.65 (1.50) na 0.31 0.58

Executive function COWAT (CFL) total score 32.77 (9.25) 4.50 49.53 (12.62) 0.0 11.12 <0.01
Animal Naming total score 15.91 (4.22) 36.36 22.06 (4.59) 5.8 10.04 <0.01
OTMT B seconds 44.68 (29.62) 4.50 25.56 (15.49) 0.0 na na
OTMT transformed ratio (B 1.32 (0.55) na 1.18 (0.39) na 1.19 0.28
seconds/A seconds)

Memory/learning HVLT initial recall, trials 1-3 23.86 (5.82) 31.80 2724 (4.13) 5.8 1.10 0.30
HVLT delayed recall, trial 4 8.59 (2.40) 273 9.94 (1.39) 0.0 1.65 0.21
HVLT discrimination score 10.18 (1.62) 18.2 11.24 (0.97) 0.0 2.68 0.1
Faces | total score 34.86 (4.81) 4.5 39.00 (4.47) 0.0 10.390 <0.01
Faces Il total score 3705 (4.87) 9.0 40.65(2.78) 0.0 6.81 0.01

Attention/concentration Digit Span total score 15.68 (3.72) 4.5 18.12 (3.33) 0.0 2.53 0.12
Digit Span backward span 4.50 (1.06) 0.0 5.24 (1.35) 0.0 0.83 0.37

Visuoperceptual JOLO total score 23.91 (5.38) 13.63 25.88 (4.26) 5.8 0.05 0.83

Language BNT total score including 56.55 (2.46) 0.0 55.94 (3.15) 0.0 3.95 0.06
semantic cues

Depression GDS (ALS n=19, HC n=15) 2.32 (1.97) na 1.07 (1.16) na (t)2.17  0.04
BDI (ALS n=14, HC n=15) 5.57 (3.80) na 3.00 (2.17) na (t)2.26  0.03

Vegetative symptoms BDI_veg (ALS n=14, HC n=15) 2.64 (1.74) na 1.67 (1.29) na (t) 1.73 0.10

MMSE, Mini-Mental State Exam,; COWAT, Controlled Oral Word Association Test; OTMT, Oral Trail-Making Test; HVLT, Hopkins Verbal Learning Test, Faces | & Il from
the Wechsler Memory Scale Ill; JOLO, Judgment of Line Orientation; BNT, Boston Naming Test;, GDS, Geriatric Depression Scale; BDI, Beck Depression Inventory;

BDI_veg, five questions measuring vegetative symptoms taken from the BDI; % impaired, percent of participants in each group with a z-score < —1.6. Only tests
used in the identification of MICIl or ALSci were included. Between group statistics from the primary MANCOVA were Bonferroni corrected for multiple comparisons
(p < 0.05), education was entered as a covariate and degrees of freedom were 1, 36. Independent sample t-tests were conducted for the GDS, BDI, and BD|_veg.

GDS degrees of freedom, 32, BDI degrees of freedom, 27

(Massman et al., 1996; Lomen-Hoerth et al., 2003; Rippon et al.,
2006; Gordon et al., 2010; Raaphorst et al., 2010; Grace et al.,
2011). Five of these patients scored at or below the threshold on
the Animal Naming test and seven scored at or below the thresh-
old on the HVLT. Scores from the Animal Naming and the HVLT
tests were also among the most impaired scores overall in the ALS
group, including scores from patients who did not meet criteria
for ALSci. Table 2 indicates the percent of patients who performed
below the fifth percentile on each measurement.

A MANCOVA was conducted to test the effect of diagnosis
group on cognitive performance, which showed a significant dif-
ference between ALS patients and HCs, F(13,24) =4.10, p=0.001,
1% =0.69. There was a specific significant difference between
groups on Faces I, Faces II, COWAT, and Animal Naming. These
statistics are shown in Table 2. The overall effect of education
was not significant, F(13,24) = 1.60, p=0.15, n? = 0.46, however
education had an exclusive effect on the BNT, F(1, 36) =7.04,
p=0.012.

Because verbal fluency performance can be confounded by
speech production impairment in patients with ALS (Abra-
hams et al., 2004), we examined speed (in seconds) from Oral

Trails-Making Test A between groups. An independent sample ¢-
test showed that verbal speed differences approached significance,
t(37) =1.86, p=0.07. Therefore a second MANCOVA was per-
formed to evaluate the effect of diagnosis (ALS and HC) and
verbal production speed (Oral Trails A seconds) on verbal flu-
ency (COWAT and Animal Naming) performance. There was no
main effect of verbal speed, F(2, 34) = 1.56, p =0.22, 1> = 0.08
and no between-subjects effects of verbal speed on the Animal
Naming test, F(1,35) =3.07, p =0.09, or COWAT, F(1,33) = 1.53,
p=0.22. There was still a main effect of diagnosis, F(2, 34) = 5.63,
p < 0.01. These results suggest that differences in verbal fluency
between groups were not confounded by verbal production speed.

PHYSICAL SYMPTOMS OF ALS DID NOT HAVE AN EFFECT ON
COGNITIVE PERFORMANCE

Physical dysfunction did not predict global cognitive summary
scores

The severity of physical dysfunction in patients with ALS may
influence cognitive test performance. Some studies found that
physical symptoms affect cognition differentially, specifically that
those with more severe bulbar symptoms are more likely to have

www.frontiersin.org

December 2012 | Volume 3 | Article 542 | 29


http://www.frontiersin.org
http://www.frontiersin.org/Psychology_for_Clinical_Settings/archive

Jelsone-Swain et al.

Cognition and depression in ALS

CI (Gordon et al., 2011). To test this and the influence of physical
functioning on cognition, bulbar (questions 1-3) and limb (ques-
tions 4-9) functioning were derived from ALSFRS-r subscores.
These were entered into a linear regression analysis with over-
all cognitive performance as the outcome variable. A cognitive
performance summary score was calculated for each individual
by taking the summation of z-scores from each of the cogni-
tive test measure (M = —0.32, SD =6.03). This model was not
significant, F(2, 19) = 1.50, p = 0.25, R?> = 0.05. Bivariate correla-
tions (Pearson’s r) between physical symptoms and overall cogni-
tive performance were also not significant: bulbar p = 0.45, limb
p=0.12.

Vegetative symptoms did not influence cognitive test scores
Another possible confound in a patient’s cognitive status could be
attributed to vegetative symptoms common in patients with ALS.
We therefore created a subscore of vegetative symptoms measured
within the BDI, and examined the effect of these symptoms on cog-
nitive test performance between patients and controls. Five ques-
tions from the BDI were used, described previously. A MANCOVA
was conducted to test the hypothesis that vegetative symptoms
may extraneously influence cognitive test performance. Diagno-
sis, education, and vegetative symptom subscores were entered
as independent variables. Because patients are more likely to be
affected by these symptoms due to physical weakness, we pre-
dicted that patients with ALS would be more negatively affected
compared to HCs; therefore an interaction term between diag-
nosis group and vegetative symptoms was also included in this
model.

This analysis showed no main effect for vegetative symp-
toms on cognitive performance, F(13, 12)=1.31, p=0.33,
n% =0.59. However, vegetative symptoms did influence test per-
formance on the Digit Span backward scores between groups,
F(1, 24) =5.25, p=0.03, n?=0.18. Even after accounting for
the possible effect of vegetative symptoms on cognitive per-
formance, there was still a main effect of diagnosis group,
F(13, 12) =3.19, p=0.03, n>=0.78. As in the original analy-
sis, there was no effect of education, F(13, 12) =1.06, p =0.46,
1% =0.54. Also, there was no interaction effect between vegeta-
tive symptoms and diagnosis group, F(13, 12) =0.59, p=0.82,
1% =0.39.

Because only 14 patients completed the BDI, t-tests were
conducted to test for demographic variable differences between
patients with and without BDI data, and a MANOVA was con-
ducted to test for a main effect on cognitive test performance.
Age, education, disease duration, and progression rate (PR) did
not differ between groups. There were also no differences between
cognitive test scores. ALSFRS-r scores however approached signif-
icance, £(20) = 2.04, p = 0.06. The group who completed the BDI
had a mean ALSFRS-r score of 39 (SD = 4.46) whereas those with-
out had a mean ALSFRS-r score of 34 (SD = 8.98). Given the small
sample size, it is possible that there was not an effect for vegeta-
tive symptoms on cognition because patients in this analysis were
physically higher functioning. However, this importantly shows
that patients with less disease severity still have overall poorer
cognitive performance than HCs, independent of the effects of
vegetative symptoms.

DEPRESSIVE SYMPTOMS IN ALS IN RELATION TO DISEASE SEVERITY
AND COGNITION

Patients with ALS were not more clinically depressed than HCs

We tested the hypothesis that patients with ALS were more
depressed than the HC group by conducting independent sample
t-tests using scores from the GDS. ALS patient mean scores were
higher on the GDS than the HC group (see Table 2). Although
these differences were statistically significant, the mean scores did
not fall within clinical range for depression. When examining
individual depression scores, two participants in each group met
clinical criteria for possible mild depression as measured by the
GDS. Vegetative symptoms, measured from the BDI, reported by
patients were not different than the HC group.

Depressive scores correlated with progression rate (PR) and limb
dysfunction

The fourth major goal of this study was to determine if depres-
sive symptoms are related to disease severity in ALS. A correlation
analysis using Pearson’s r-coefficient was conducted comparing
GDS scores with PR. PR was calculated using the equation:

(48 - ALSFRS-r Patients Score)

(PR) = .
Months Since Symptoms Onset

(Kollewe et al., 2008)

This correlation was significant, r=0.52, p=0.02 (see
Figure 1). To further examine this relationship, the ALSFRS-r was
divided into three subscores measuring bulbar (questions 1-3),
limb (questions 4-9), and respiratory (questions 10-12) impair-
ment. Of these models, depression scores negatively correlated
with limb dysfunction, r = —0.72, p < 0.001 (Figure 2). Depres-
sion scores did not correlate with bulbar (p = 0.60) or respiratory
symptoms (p = 0.49), however it should be noted that the range
of bulbar and respiratory symptoms in our group was small.
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FIGURE 1 | Scatter plot showing the significant correlation between
increased depressive scores from the GDS and faster progression rate
(calculated by the PR equation, n=19).
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FIGURE 2 | Scatter plot showing the significant correlation between
increased depressive scores from the GDS and decreased limb
function measured from the ALSFRS-r (n=19).

Depressive symptoms affect cognitive test performance

The final MANCOVA in this study was performed to test the
hypothesis that depressive symptoms have an influence on cogni-
tive test performance differentially in patients with ALS. Depres-
sion may negatively impact cognition, and we aimed to answer
whether ALS patients are more at risk for CI if they have comorbid
depressive symptoms. Therefore, an interaction variable between
GDS scores and diagnosis group and main effect variables of diag-
nosis group, GDS scores, and education were entered into the
MANCOVA to test for effects on cognitive test measurements from
the neuropsychological battery.

In this MANCOVA, there was a significant interaction effect
between GDS scores and diagnosis group, F(13, 17)=2.90,
p=0.02,1? = 0.69. As expected, there were significant main effects
of depressive symptoms, F(13,17) =3.34, p=0.01, n?=0.72 and
diagnosis group, F(13, 17) =4.51, p < 0.01, n?> =0.78. Examin-
ing the univariate effects on each cognitive test separately, there
was interestingly not a significant main effect of depression on
any single cognitive test, although the HVLT delayed recall scores
approached significance, p = 0.07. There also was not a significant
univariate effect of the interaction variable on any single cogni-
tive test. Slopes of univariate analyses were examined to assess
which group was more affected by depression on each cogni-
tive test individually. Patients were more negatively affected by
depressive symptoms on six of the cognitive test measurements
(HVLT delayed recall, Faces II delayed recall, Oral Trails ratio,
Animal Naming test, JOLO, and BNT), whereas the HCs were
more negatively affected on five of the cognitive test measure-
ments (MMSE, HVLT immediate recall and discrimination, Faces
I immediate recall, and COWAT). This indicates there was not
a specific pattern of which group was overall more affected by
depressive symptoms, rather that the groups were indeed affected
differently on individual cognitive domains. For example, patients
appear more affected by depressive symptoms on tests of delayed

recall whereas HCs appear more affected on tests of immediate
recall.

DISCUSSION

There has been a recent push toward psychological interven-
tion for patients with ALS in order to improve overall quality
of life (Pagnini et al., 2012). Interventions would be better stream-
lined if risk factors for psychological distress were identified early,
including risks for cognitive dysfunction and depression. In this
study, we analyzed cognitive test performance between patients
with ALS and a healthy control population. Importantly, we
assessed the influence of physical and depressive symptoms on
cognitive functioning in ALS, which may lead to better screening
of individuals possibly at risk of having ALSci. We also exam-
ined depressive symptoms in patients with ALS, and assessed if
these depressive symptoms are related to disease progression or
the manifestation of physical dysfunction specific to the disease
process.

COGNITIVE PERFORMANCE DIFFERENCES BETWEEN PATIENTS WITH
ALS AND HEALTHY CONTROLS

Results from our study corroborate previous findings, support-
ing cognitive performance differences between patients with ALS
and HCs (Grossman et al., 2007; Strong et al., 2009). Overall,
patients performed more poorly on cognitive testing than HCs,
with specific deficits in executive function (verbal fluency) and
visual recognition memory. Among patients identified as having
ALSci, the majority had impaired scores in semantic fluency and
verbal learning and memory. Poorer performance in verbal fluency
was not confounded by speech production speed. These findings
are consistent with the literature, as verbal fluency remains the
most sensitive to ALS cognitive dysfunction, and many others have
noted impairment in memory and learning (Massman et al., 1996;
Strong et al., 1996, 1999; Abrahams et al., 1997, 2004; Hanagasi
et al., 2002; Grossman et al., 2007; Christidi et al., 2012). Utiliz-
ing neuropsychological tests that measure these cognitive domains
would be most beneficial to screen for cognitive decline in a multi-
disciplinary ALS clinic setting, and have already been implemented
in some clinics (Flaherty-Craig et al., 2009, 2011; Woolley et al.,
2010).

THE EFFECT OF PRIMARY AND SECONDARY PHYSICAL SYMPTOMS ON
COGNITION IN ALS

Results did not support a unique contribution of limb or bulbar
function on cognition. There has been no evidence that limb onset
or symptoms are related to CI, and our results support previous
research that found no specific effect of bulbar symptoms (Rip-
pon et al., 2006; Gordon et al., 2010; Rusina et al., 2010). However,
research on this is not consistent, and several studies have indi-
cated that those with bulbar onset are more likely to be cognitively
impaired (Lomen-Hoerth et al., 2003; Gordon et al., 2011). It may
be possible that higher reports of CI in these patients are partly
due to speech-motor impairment confounds, as a recent meta-
analysis of 554 non-demented individuals with ALS did not find
a relationship between CI and bulbar onset ALS (Raaphorst et al.,
2010). Although we did not find an effect of bulbar symptoms on
cognitive function, the number of patients with bulbar onset ALS
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were disproportionally less than those with limb onset, therefore
our study was limited in that we could not conduct a comparative
analysis between onset subtypes. Additionally, there was a small
range of scores for bulbar symptoms, as measured by questions
1-3 in the ALSFRS-r (see Table 1), which may have contributed to
our null result. Regardless, the involvement of bulbar symptoms
on cognition, if any, should be further investigated to establish
consensus.

One of our primary goals was to test whether vegetative symp-
toms confound or mask the interpretation of CI in ALS. Our
results indicate, however, that these symptoms did not contribute
to cognitive performance differences between patients with ALS
and HCs. Although against our hypothesis, these results suggest
that secondary physical symptoms, such as fatigue, collectively do
not interfere significantly with test performance in patients with
ALS. This finding was from a subgroup of patients in our study
with overall high physical functioning, suggesting that CI mani-
fests very early in the disease process. This finding supports ALSci
as a true variant of the disease, and increases the importance of
understanding CI in ALS.

RELATIONSHIP BETWEEN DEPRESSIVE SYMPTOMS, PHYSICAL
SYMPTOMS, AND COGNITION IN ALS

Depression contributes to decreased quality of life in patients with
ALS (Tramonti et al., 2012), however our study indicated that as a
group patients with ALS were no more likely to be depressed than
a HC population. Although these results are consistent with recent
reports (Averill etal., 2007; Atassi et al.,2011) that claim prevalence
rates of depression are low in ALS, our study was limited by a small
sample size and was not representative of a valid prevalence-rate
study. Importantly, we found that increased depressive symptoms
were associated with both disease progression and the severity
of limb dysfunction. Severe global physical dysfunction has been
shown to correlate with clinical depression (Oh et al., 2012), and
now this effect has been demonstrated in a physically high func-
tioning group without clinical depression (and using the revised
version of the ALSFRS). Additionally, this relationship was most
sensitive to limb dysfunction, suggesting those with more severe
limb impairment may be at most risk. Given these findings, in con-
junction with evidence for increased mortality risk in those with
psychological distress (McDonald et al., 1994), future research on
depression treatment and its association with survival should be
emphasized.

Another important finding from our study indicates that
depressive symptoms had an effect on cognitive performance.
Although novel in the ALS literature, the relationship between
depression and cognition has been demonstrated among other
diseases (Diamond et al., 2008), and it has even been suggested
that depression treatment could lead to improved cognitive per-
formance (Sassoon et al., 2012). Likewise, a recent meta-analysis
found that cognition can predict depression status, which could
be targeted to increase treatment efficacy for depression (Phillips
etal.,2010). Although there are no reports of depression treatment
improving cognitive functioning or vise versa in ALS, these could
potentially become important avenues for future translational
research.

LIMITATIONS AND CONCLUSIONS

Limitations

A major limitation in our study is that we were not able to test
other factors that have been found to influence cognitive per-
formance in patients with ALS. For example, Kim et al. (2007)
found that patients with reduced forced vital capacity (FCV)
performed significantly worse on tasks measuring memory reten-
tion/retrieval and verbal fluency than patients with normal vital
capacity. Moreover, it has been suggested that impaired cogni-
tion might be reversible to some degree with increased vital
capacity (Kim et al., 2007; Strutt et al., 2012). We suspect that
patients in our study did not have impaired FVC for two rea-
sons: they were enrolled in an MRI study and therefore able
to lay flat on their back for more than 1hour without res-
piratory distress, and scored near maximum on the ALSFRS-r
questions measuring respiratory symptoms. Regardless, we did
not explicitly acquire FVC measurements and were therefore
unable to take into account this possible confound in our
data.

Similarly, pseudobulbar affect is another symptom that may
have a differential effect on cognition, and previous research has
suggested that those with this symptom may be more at risk for
CI (Abrahams et al., 1997). Again, we did not measure pseudobul-
bar affect symptoms and are therefore unable to account for this
possible influence on cognition.

Our study also lacks a causal interpretation. We found that
depressive symptoms and cognitive performance are related, but
because we were unable to manipulate depressive symptoms or
cognitive performance we were unable to identify the exact direc-
tion of this relationship. Additionally, our study showed that
depressive symptoms are related to disease progression and limb
dysfunction, yet it cannot be concluded whether increased depres-
sive symptoms caused or directly influenced disease state. It is
suggested that future studies examine depression and cognition
intervention in order to identify a directional change in either
disease state or cognitive performance.

Another major limitation in our study is the small sample size
of groups. It is common for studies examining cognitive perfor-
mance to include more than 100 participants, yet our study only
compared 22 patients to 17 HCs. This is often a limitation in many
rare disease population studies, however, and is especially com-
mon in the ALS literature. Future research would benefit from
multicenter pooling of data, as suggested by Turner et al. (2011),
in order to acquire larger sample sizes and gain higher statistical
power.

In line with our small sample size, our analysis examining the
effect of vegetative symptoms on cognition between groups was
especially limited because only 14 patients completed the BDI.
Those who completed the BDI were less severe in their disease
symptoms. This analysis cannot therefore be generalized to the
whole group in our study. However, this importantly shows that
patients with less disease severity still have overall poorer cogni-
tive performance than HCs, strengthening the finding that Cl is a
true symptom of ALS. The role of vegetative symptoms should be
further explored, including larger sample sizes and patients with
varying degrees of disease severity.
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Conclusions
Opverall, this study supported previous findings that CI is a symp-
tom in approximately 35% of patients with ALS, and that patients
overall perform worse than HCs in tests of executive dysfunc-
tion and learning and memory. Cognitive performance differ-
ences remained after accounting for variables including vegeta-
tive symptoms, physical dysfunction, and depressive symptoms.
Additionally, we report that increased depressive symptoms are
related to faster disease progression and greater limb dysfunction
in patients with ALS. We therefore suggest that future research
investigate the effects of depression therapy in patient care.
Although CI can significantly contribute to decreased qual-
ity of life for patients with ALS, research in this area is limited
and often lacks a translational emphasis. Importantly, there is
currently no treatment for patients who suffer from CI in ALS.
Research though has highlighted several avenues to pursue in

investigating CI intervention, including improving FVC (Kim
etal.,2007; Strutt et al., 2012), treating pseudobulbar affect (Abra-
hams et al., 1997), and now therapy for depressive symptoms.
Conversely, CI treatment may also improve depressive symptoms.
We emphasize that future research focus on effective psychological
or clinical interventions that may improve quality of life caused by
CI or depression, and that these interventions be applied in future
multidisciplinary ALS clinics.
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INTRODUCTION

Background: ALS is a neurodegenerative disease of the entire motor system that most
frequently ends with respiratory arrest in few years. Its diagnosis and the rapid progres-
sion of the motor dysfunctions produce a continued emotional impact. Studies on this
impact are helpful to plan adequate psychotherapeutic strategies. Objective: To assess
and analyze: First: How the patients with ALS perceive their emotional health. Second: The
emotional impact of their physical disabilities. Third: The physical disabilities with highest
emotional impact. Fourth: The feelings with highest emotional impact. Methods: Up to 110
Spanish patients with ALS were assessed less than 1 year from diagnosis, then twice more
at 6 month intervals, using the ALS Quality of Life Assessment Questionnaire (ALSAQ-40)
validated for use in Spanish. Descriptive analysis and correlation between variables were
obtained. Results: Worries about the future, of lack of freedom, and of being a burden
were prevalent feelings. On average depression was felt only “sometimes.” Only 25% of
the variations in the emotional state were explained by changes in the physical state at first
evaluation, and 16% at the last one. Emotional functioning correlated significantly with the
physical disabilities at first and second evaluation, less so at third. Communication disabili-
ties always had the highest impact. Depression at first evaluation and hopelessness at the
next two evaluations had the highest emotional impact. Hopelessness did not correlate
with any physical disability at the third evaluation. On the whole, emotional dysfunction
was self perceived as intermediate (between none and worst), and remained stable at
1 year follow up, in both bulbar and spinal onset patients. Conclusions: Physical dysfunc-
tions per se have a limited role in patients” emotional distress. Communication disabilities,
as well as feelings of depression at early stages of iliness, and of hopelessness later on,
had the most impact. This requires their careful therapeutic attention. On average, Spanish
patients with ALS cope with their disease, overcoming depression, which is not felt often,
and with just mid levels of emotional dysfunction.

Keywords: amyotrophic lateral sclerosis, ALS, quality of life, emotional functioning, ALSAQ-40, self evaluation,
depression, hopelessness

dependence up to for the basic activities of daily life (ADL), which

ALS causes a progressive and generally rapid degeneration of the
entire motor neuron system and, as a result of the subsequent
muscle denervation, atrophy and weakness of the skeletal muscles,
including limbs, bulbar, and respiratory muscles. Mean survival is
about 3.5 years. 50% of patients may survive 3 years, 20% 5 years,
and less than 10% 10 years. Minor cognitive deficits have been doc-
umented in up to 50% of patients, but 5-13% of patients may also
develop frontotemporal dementia (FTD). ALS and FTD may have
genetic overlapping (Mora Pardina, 2011). At present, ALS does
not have a cure, or even a treatment that patients might perceive as
clinically significant. Patients experience the progression of their
disease as their physical disabilities progress and extend relent-
less. People suffering from ALS go through a tremendous amount
of continuous emotional distress, right after a shocking diagno-
sis. The rapid decline in skeletal muscle strength causes physical

entails complex and mixed emotional reactions. The disease affects
not only the patient but also their caregivers and family mem-
bers, all of whom face hard emotional challenges that interrelate
with those of the patient (Salas and Lacasta, 1999; Pagnini et al.,
2010a,b).

We often observe that severe physical deficits do not systemati-
cally correlate with increased levels of depression, self perception
of poor quality of life (QoL), or high emotional distress (Salas and
Lacasta, 1999), as others have also observed (Pagnini, 2012). More-
over, the impact the disease has on emotional well-being differs
significantly between individuals, and the psychological reaction
of the patients to their disease and their ability to cope has an
effect on the disease’s evolution (Chio et al., 2004; Roach et al.,
2009; Montel et al., 2012). Therefore, the traditional assumption
of a tight correlation between rapidly progressive severe physical
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disabilities and emotional distress ought to be reconsidered. To
study the relationship between the different physical disabilities
caused by the disease and the emotional impact they may produce
for the patient may contribute to better understanding and treat-
ment of the emotional distress that ALS patients and their families
endure. We understand that the way patients cope with their dis-
ease may be influenced by their cultural background; this is the
first study to look at a Spanish population.

O0BJECTIVE

To assess and analyze, at different times during their disease:
First: How the patients with ALS perceive their own emotional
health.
Second: The emotional impact of each one of their physical
disabilities.
Third: The physical disabilities with the highest emotional
impact.
Fourth: The feelings with the highest emotional impact.

MATERIALS AND METHODS

MEASURING TOOL

We considered the ALS Assessment Questionnaire (ALSAQ-40) to
be the most appropriate measuring tool for our objectives. The
ALSAQ-40 is a specific state of health self appraisal questionnaire
for ALS patients that looks at physical and emotional areas con-
sidered important by patients (Jenkinson et al., 1999; Epton et al.,
2009). The ALSQ-40 has been validated for use in the Spanish
language (Salas et al., 2008).

The ALSAQ-40 consists of 40 questions assessing four physi-
cal and one emotional area or dimension as self perceived by the
patient. These are Physical Mobility (MOB), Independence/ADL
(ADL), Eating and Drinking (EAT), Communication (COM),
and Emotional Functioning (EMO). The first four dimensions
assess physical deficiencies or disabilities that occur along with
the disease. The fifth area evaluates the way that the patient deals
emotionally with the disease. Each question or item is scored 0 to 4
according to the frequency of the symptom or feeling (never, rarely,
sometimes, frequently, always). From the direct scores it is possible
to obtain for each dimension an index ranging from 0 (best state of
health) to 100 (worst state) which allows comparisons to be made
between dimensions or over time. This ALS specific QoL measur-
ing tool has demonstrated high validity, consistency, and reliability
and appears sensitive to changes that have an impact on the over-
all status of patients (Jenkinson et al., 1999; Epton et al., 2009). It
has been validated in different languages (Yamaguchi et al., 2004;
Maessen et al., 2007; Salas et al., 2008; Palmieri et al., 2010; Pavan
etal., 2010).

PATIENT SAMPLE AND METHODS

A total of 231 Spanish ALS patients were originally included in
a 4-year long study. All were diagnosed with probable or definite
ALS according to the El Escorial diagnostic criteria. None had
clinical evidence of FTD, and all were receiving treatment with
riluzol, the only approved ALS drug. They were living in differ-
ent regions of Spain but they attended the ALS clinic at differing
intervals. Of the total, only 110 patients whose first assessment was
done no later than 12 months after diagnosis have been included

in this study, in order to ensure a homogenous sample in terms
of disease timeline. The evaluation of patients was longitudinal.
Each patient filled out the questionnaire at three different times
at 6 month intervals. Responses were always written or dictated by
the patient. The questionnaire was first mailed accompanied by a
request and an explanatory letter, and it was returned in clinic or
by mail. The second and third evaluations were done in clinic or
at home if the patient could not attend the clinic, and then mailed
to us. The questionnaire could be completed in 10 min.

STATISTICAL ANALYSIS

Independent or explanatory variables were age, gender, site of
onset (bulbar vs. spinal), time from onset of symptoms, time from
diagnosis, and 30 functional variables, questions or items taken
from the physical areas of the ALSAQ-40: Items 1-10 (MOB), 11—
20 (ADL), 21-23 (EAT), and 24-30 (COM). Dependent variables
were the 10 items, 31-40 (EMO) from the emotional dimension.
These are:

I have felt lonely

I have been bored

I have felt embarrassed in social situations

I have felt hopeless about the future

I have worried that I am a burden to other people

I have wondered why I keep going

I have felt angry because of the disease

I have felt depressed

I worried about how the disease will affect me in the future
I have felt as if T have no freedom

R AR S

._
e

The statistical analyses were descriptive, of correlation (regres-
sion analysis, Pearson’s correlation), and of mean differences (¢-
test for independent samples), using SSPS v.15.0 for Windows,
Microsoft Excel, and EPI INFO 2000.

RESULTS

DEMOGRAPHY

The sample size was 110 patients, 50 women and 60 men. 70
patients had spinal onset, 40 had bulbar onset (Table 1). Mean
age at the first evaluation of 59 & 14 years. Mean time between
diagnosis and first assessment was 5.8 +4.0 months. The sec-
ond evaluation was completed 5.7 £ 1.5 months after the first
one by 76 patients (69.1%). The third assessment was filled out
6.5 & 1.0 months later by 52 patients (47.3%).

SELF PERCEPTION OF EMOTIONAL HEALTH

In spite of increasing scores in the physical areas (MOB, ADL, EAT,
COM) as the disease progresses, the emotional area (EMO) scores
did not significantly increase (¢-test for independent samples;

Table 1 | Sample distribution by gender and site of onset.

Bulbar Spinal Total
Women 24 (21.8%) 26 (23.7%) 50 (45.5%)
Men 16 (14.6%) 44 (39.9%) 60 (564.5%)
Total 40 (36.4%) 70 (63.6%) 110 (100%)
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Table 2). During the three evaluations, there are no significant dif-
ferences in EMO between patients with bulbar and spinal onset,
in spite of them having significant differences in physical func-
tions: higher MOB scores in spinal onset patients, and higher EAT
and COM scores in bulbar onset patients, as expected (Table 2).
During the study period, mean EMO scores remain at around
mid level, between best and worst. There are no significant differ-
ences in EMO scores between the first and third evaluations (1.74
points), and even less between the second and third evaluations
(0.33 points; Figure 1).

At the first evaluation, less than 12 months after diagnosis, the
feelings most often felt (that is, a score higher than 2: “sometimes”)
were worries about how the disease will affect the patient in the
future (2.77), and feelings of being a burden to others (2.45),
of lack of freedom (2.24), and of hopelessness (2.21). Anger at

the disease (2.00) and depression (1.94) came after, but scored
higher in patients who had been diagnosed less than 6 months
ago (Table 3). At the second evaluation, about 6 months later, the
feelings most often felt remain the same: worries about the future
(2.66), lack of freedom (2.64), being a burden (2.53), hopelessness
(2.33),and anger (2.22). Depression remained lower than 2 (1.91).
At the third evaluation, 1 year after the first one, feelings of lack
of freedom (2.98), worries about the future (2.73), and of being
a burden (2.60) got close to a score of 3: “frequently.” Hopeless-
ness (2.21),anger (2.06), and depression (2.02) maintained similar
scores to the first evaluation (Table 3).

EMOTIONAL IMPACT OF PHYSICAL DISABILITIES
To calculate how much the physical disability may be directly
responsible for the emotional distress experienced by the patients,

Table 2 | Mean and SD for each area in bulbar and spinal onset.

MOB ADL EAT coM EMO
Bulbar Spinal Bulbar Spinal Bulbar Spinal Bulbar Spinal Bulbar Spinal

Maximun score 40 40 40 40 12 12 28 28 40 40
First evaluation 145+114 19.8+9.7 18.1+129 206+116 81+£36 19+29 206+75 4.6+6.1 19.7+£13.1 174484
Second evaluation  19.3+13.1 25.1+119 239+133 254+116 94+34 22+35 235+65 88+93 21.0+9.7 19.1+10.5
Third evaluation 21.6+£129 294+£109 249+12.7 30.7+£1.3 96+24 43+44 23.0+56 11.6+£102 193+94 203+117
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FIGURE 1 | Evolution of EMO along the three evaluations for the total sample.

Table 3 | Mean scores and SD of EMO items at the three evaluations.

EMO items*

First evaluation Second evaluation Third evaluation

1. | have felt lonely

2. | have felt bored

3. | have felt embarrassed in social situations

4. | have felt hopelessness about the future

5. | have worried about being a burden to other people

6. | have wondered why | keep going

7. | have felt angry because of the disease

8. | have felt depressed

9. | have worried about how the disease will affect me in the future
10. | have felt as if | have no freedom

0.98+ 1.3 116+ 15 110£15
1.30+£1.3 1.64+15 1.67+£14
1.07+£13 1.10£14 1.156+13
221+£12 233+£14 221£15
245+12 253+12 2.60+14
1.30+£14 1.49+15 1.56 £ 15
2.00+£14 222+14 2.06£15
1.94+£12 1.91+£13 202+£14
277+1.0 2.66+1.3 273+14
224+14 2.64+15 298+13

*Items are scored as: Never= 0, Rarely= 1, Some times= 2, Frequently= 3, Always=4.

Bold indicates higher values that are most significant.
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we carried out a dispersion diagram and calculated its linear
regression. We used the EMO score as dependent variable and the
sum of the scores of the physical areas (MOB, ADL, EAT, COM) as
independent variables. The null hypothesis establishes that there
is no relationship whatsoever between the two variables. To cal-
culate the linear regression with 5% error and 95% confidence
interval, we obtained y = 8.298 + 0.191x with a correlation coeffi-
cient R=0.51 and a determination coefficient of R?> =0.25. This
indicates that only 25% of the variations that occur in the emo-
tional state are explained by the changes in the physical state. The
same analysis at the last evaluation produced the linear regres-
sion equation y =7.80 + 0.16x, with a correlation coefficient of
R=0.42 and a determination coefficient of R? = 16. This shows
an even smaller relationship between emotional and physical func-
tions: only 16% of the variations that occur in the emotional
state at the third evaluation, when patients experience more severe
disabilities, are explained by the variations in the physical state
(Figure 2).

PHYSICAL DISABILITIES WITH HIGHEST EMOTIONAL IMPACT

At the first evaluation there were significant correlations between
EMO and COM, MOB and EAT (p < 0.01; bilateral, Pearson’s cor-
relation) in that order, and less significantly with ADL (p < 0.05;
Table 4). At the second assessment there were significant correla-
tions with all four physical areas (p < 0.01), the highest seen with
COM, then with ADL (Table 5). At the third evaluation, the high-
est correlation continued being with COM (p < 0.01), and less so
with MOB and EAT (p < 0.05; Table 6).

FEELINGS WITH HIGHEST EMOTIONAL IMPACT

Since physical dysfunctions were only partially responsible for the
emotional impact, with an impact ranging from 25% at first eval-
uation to 16% at last evaluation, as shown in section 2, we assessed
correlations between the different emotional states in EMO and
the total EMO. To assess which emotions are elicited by the differ-
ent physical disabilities, we calculated correlations between each

40,00=

30,00=

20,00

10,00=

Total Enotional Function
&

0,00

T T T T
25,00 50,00 75,00 100,00

Total Physical Function

FIGURE 2 | Dispersion graph for emotional functioning and total
combined physical functions at the third evaluation.

EMO item and MOB, ADL, EAT, and COM (Tables 7-9). At
the first evaluation all EMO items correlated highly with total
EMO (p < 0.01 bilateral). The highest were items 8 on depression
(Pearson r=0.81), 7 on anger (r=0.75), and 6 on keep going
(r=0.74). Item 8 on depression correlated highly (p < 0.01) with
disabilities in MOB (r =0.27) and COM (r =2.5), and less so
(p <0.05) with ADL and EAT. All of them significantly less than
with EMO (r =0.81). Item 7 on anger correlated highly with MOB,
COM, and ADL (p < 0.01) and less so with EAT (p < 0.05). Item 6
on keep going correlated highly with EAT, COM, and MOB. In all
cases, the correlations were at much lower levels than with EMO
(Table 7).

At the second assessment all EMO items kept a high cor-
relation (p <0.01) with total EMO. The feelings with highest
correlations were items 4 on hopelessness (r = 0.85), 8 on depres-
sion (r =0.84), and 10 on lack of freedom (r =0.78). Item 4 on
hopelessness and 8 on depression correlated highly with COM
(r=0.32) and less so with the other physical areas. Item 10 on
lack of freedom correlated highly with COM, MOB, and ADL,
and less so with EAT. All EMO items correlated highly with COM,
except items 5 on being a burden and 9 on worries about future
(Table 8).

At the third evaluation every EMO item maintained its high cor-
relation with total EMO. The feelings with the highest correlations
were items 4 on hopelessness (r =0.91), 6 on keep going (r = 0.84),
2 on feeling bored (r = 0.83), and 8 on depression (r = 0.80). Item

Table 4 | Correlations between areas at the first evaluation.

ADL EAT [e0]\V} EMO
MOB 0.400** 0.001 —0.046 0.360**
ADL 1 0.095 0.017 0.242*
EAT 1 0.856** 0.307**
COM 1 0.398**
*p < 0.05 bilateral; **p < 0.01 bilateral.
Table 5 | Correlation between areas at the second evaluation.

ADL EAT CcCOoM EMO
MOB 0.552** 0.022 0.165 0.331**
ADL 0.203 0.317** 0.346**
EAT 1 0.854** 0.342**
COM 1 0.444**
*p < 0.05 bilateral;, **p < 0.01 bilateral.
Table 6 | Correlation between areas at the third evaluation.

ADL EAT coM EMO
MOB 0.556** 0.278* 0.300* 0.330*
ADL 1 0.220 0.301* 0.267
EAT 1 0.845%* 0.301*
COM 1 0.355**

*p < 0.05 bilateral;, **p < 0.01 bilateral.
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Table 7 | Correlations between EMO items and other areas at the first evaluation.

EMO Items MOB ADL EAT COoM EMO

1. | have felt lonely 0.148 0.112 0.386** 0.399** 0.673**
2. | have felt bored 0.217* 0.183 0.249** 0.332** 0.625**
3. | have felt embarrassed in social situations 0.052 —0.01 0.433** 0.507** 0.540%**
4. | have felt hopelessness about the future 0.294** 0.144 —0.049 0.017 0.670**
5. | have worried about being a burden to other people 0.265** 0.241* 0.087 0.133 0.702%**
6. | have wondered why | keep going 0.274** 0.163 0.306** 0.290** 0.740**
7. | have felt angry because of the disease 0.297** 0.272** 0.227* 0.293** 0.751**
8. | have felt depressed 0.274%* 0.214* 0.200* 0.254** 0.812**
9. | have worried about how the disease will affect me in the future 0.198* 0.154 0.054 0.154 0.712**
10. | have felt as if | have no freedom 0.4471** 0.197* 0.168 0.309%** 0.688**
*p < 0.05 bilateral; **p < 0.01 bilateral.

Bold indicates higher values that are most significant.

Table 8 | Correlations between EMO items and other areas at the second evaluation.

EMO Items MOB ADL EAT coM EMO

1. | have felt lonely 0.081 0.106 0.416** 0.462** 0.620**
2. | have felt bored 0.253* 0.406** 0.351** 0.408** 0.757**
3. | have felt embarrassed in social situations 0.170 0.125 0.337** 0.371%** 0.561**
4. | have felt hopelessness about the future 0.271* 0.260* 0.241% 0.324** 0.847**
5. | have worried about being a burden to other people 0.216 0.289* 0.085 0.123 0.704**
6. | have wondered why | keep going 0.290* 0.252* 0.235* 0.295** 0.766**
7.1 have felt angry because of the disease 0.290* 0.295** 0.223 0.334** 0.769**
8. | have felt depressed 0.254* 0.252* 0.181 0.326** 0.844**
9. | have worried about how the disease will affect me in the future 0.088 0.066 0.18 0.162 0.658**
10. | have felt as if | have no freedom 0.477** 0.450** 0.256* 0.380** 0.783**
**p < 0.01 bilateral;, *p < 0.05 bilateral.

Bold indicates higher values that are most significant.

Table 9 | Correlations between EM items and other areas at the third evaluation.

EMO Items MOB ADL EAT CcOoM EM

1. I have felt lonely 0.254 0.01 0.149 0.145 0.682**
2. | have felt bored 0.319* 0.163 0.364** 0.298* 0.826**
3. | have felt embarrassed in social situations 0.164 0.174 0.255 0.317* 0.634**
4. | have felt hopelessness about the future 0.238 0.220 0.076 0.152 0.913**
5. | have worried about being a burden to other people 0.234 0.286* 0.138 0.219 0.698**
6. | have wondered why | keep going 0.193 0.166 0.143 0.209 0.836**
7. | have felt angry because of the disease 0.233 0.181 0.245 0.152 0.777**
8. | have felt depressed 0.370** 0.313* 0.339* 0.494** 0.801**
9. | have worried about how the disease will affect me in the future 0.121 0.186 0.205 0.299* 0.762**
10. | have felt as if | have no freedom 0.425%** 0.377%* 0.433** 0.488** 0.764**
**p < 0.01 bilateral; *p < 0.05 bilateral.

Bold indicates higher values that are most significant.

4 on hopelessness and item 6 on keep going did not correlate DISCUSSION

with any of the physical disabilities. Item 2 on boredom corre-
lated highly with EAT and less so with MOB and COM. Item 8 on
depression correlated highly with COM and MOB and less so with
ADL. Item 10 on lack of freedom was highly correlated (p < 0.01)
with the five areas (Table 9).

This study shows that as the physical deterioration of the patients
with ALS increased, the self perception of the emotional distress
remained more or less stable, and this happened in both spinal
and bulbar onset patients, who have different timings of their
physical disabilities. Emotional distress was felt, on average, as
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intermediate between none or worst. At the first evaluation the
most frequent worries, felt more than sometimes but less than
frequently, were those about the future, of losing autonomy, of
being a burden, and then of despair. Less frequently felt, just some-
times, were depression and anger, which were more frequently felt
nearer the time of diagnosis. This pattern continued at the sec-
ond evaluation, with a slight increase in loss of freedom and with
depression felt slightly less than sometimes. At the last evaluation,
between 18 and 24 months after diagnosis, the pattern continues
but lack of autonomy is the prevalent feeling followed by fear of
the future and of being a burden, these three feelings got closer
to being felt frequently. Depression remained stable, just being felt
sometimes.

This pattern suggests that, for Spanish patients attending an
ALS unit, the most frequent distressful thoughts are those related
to fear of the future and of loss of autonomy with concerns for
loved ones. Feelings of hopelessness, of depression and anger were
felt less often. This might be explained by the attendance of a
specialized clinic whose professionals try to fight those negative
feelings with constant information on research, clinical trials, and
psychological surveillance. Other explanations could be linked to
the patients” shared cultural and social background.

All four physical disabilities correlate with EMO, but it is the
COM disability that has the most emotional impact as soon as it
appears. This implies that dedicated care of this disability is impor-
tant since it is a cause of significant distress. On the whole, physical
disabilities accounted for only 25-16% of the emotional distress,
and less so as the disease advances. Other varied psychosocial fac-
tors may contribute to modify the EMO (Pagnini, 2012). However,
each negative feeling tested correlated highly with the global emo-
tional dysfunction. It seems plausible that any psychosocial factor,
such as advanced health care, strong familial, and social support,
spirituality, or an optimistic personality, could influence the EMO
of the patient by changing their patterns of feelings or emotions.
Negative thoughts, not the physical disabilities per se, may account
for an important part of the emotional distress felt by patients.
We have known for a long time that emotional distress does not
depend on the physical damage that one experiences but on the
way that the mind processes the experience (adapted from Epicu-
rus, 300 B.C.: “To humans, the things do not affect us by themselves,
but by the way we interpret them”).

All 10 feelings or emotional states tested correlate strongly with
the global EMO, but each one has a different weight as representa-
tive of the patient’s EMO at different times. Less than 1 year after
diagnosis depression is the feeling with most emotional impact,
followed by anger, although on average they were felt only “some
times.” Both are highly related to the dysfunctions in COM and
MOB. Once most disabilities are present, 18 months after diagno-
sis, feelings of hopelessness reach the same power as depression,
with the COM disabilities contributing most to these feelings. Two
years after diagnosis, most feelings have increased their impact, but
those of hopelessness and of stopping fighting are the most rep-
resentative. Worries about the future and of lack of freedom are
perceived often but produce a lesser impact. Interestingly, except
for lack of freedom, none of the emotional states are related to the
severity of the physical dysfunctions at this stage of the disease. In

this way, they are negative states of mind, not directly related to
the physical disabilities, and so, subject to be treated by dedicated
psychotherapy.

Many studies have tried to determine what is called the QoL
of patients with ALS, and many scales have been created that try
to measure it. QoL may be a confusing concept in this dread-
ful disease, which makes it more difficult to “measure.” The
methodological limitations inherent to this measurement con-
tribute to a wide range of reported results, and statements on
QoL must be considered dependent of the scale used. An excel-
lent review has recently been published (Pagnini, 2012). QoL
has been reported to be negatively correlated to suffering, a
sense of burden, and hopelessness, and positively correlated to
social support (Epton et al., 2009). Its relation with physical
functioning was unclear to some (Ganzini et al., 1999) and it
was more related to psychosocial rather than physical aspects
of life, particularly in those patients with physical disabilities
(Clarke et al., 2001). QoL, as assessed by the patient, has not
been correlated to physical function or strength, but to psycho-
logical and existential factors, as well as to spiritual factors and
support systems (Simmons et al., 2000, 2006). Hopelessness in
ALS has been correlated with suffering and negatively with QoL
(Ganzini et al., 1999). Hope did not correlate with physical and
respiratory functions (Fanos et al., 2008). The real prevalence of
depressive and anxious symptom in ALS is unclear (Norris et al.,
2010; Taylor et al., 2010) although some studies found depres-
sive symptoms common, and severe in 11-15% of the patients
(McLeod and Clarck, 2007). Swallowing and breathing difficulties
have been related to depressive symptoms, however the sever-
ity of the disease as such or its duration were not (Hillemaker
et al., 2004). Most of these studies are in accordance with our
findings.

An evaluation of 28 studies concluded that clinically signif-
icant depression is neither as prevalent nor as severe as might
be expected and that patients are more likely to present with
hopelessness and end-of-life concerns than clinically significant
depression (Averill et al., 2007), this is consistent with our find-
ings. Thirty ALS patients showed good psychosocial adjustment
and subjective QoL, mild depressive symptoms, and no clinically
relevant depression (Lulé et al., 2012). Another study rated QoL
on average as satisfactory and found a moderate positive relation
to physical impairment and a weak negative relation to time since
diagnosis (Kubler et al., 2005). Despite marked deterioration in
the patients’ health, there was no change in mental well-being and
QoL. Psychological well-being appeared more important in main-
taining QoL than physical factors (O’Doherty et al., 2010). Few
changes were observed in the QoL of 35 patients over time (Ols-
son et al., 2010). The general QoL changed little overtime in 60
patients (Robbins et al., 2001). Individual QoL remained stable in
42 patients and was not dependant on physical function but on
family, friends/social life, health, and profession (Neudert et al.,
2004). There was substantial steadiness of QoL in 31 patients over
9 months (Gauthier et al., 2007). No relationship between EMO
and muscle strength or functional ability was found in 30 patients
(Palmieri et al., 2010). Most of these studies are in accordance with
our findings.
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What emerges from our study and others is that for ALS
patients, as a group, physical dysfunction per se is not the main con-
tributor to emotional suffering. Emotional suffering seems more
related to negative feelings linked to the new physical condition.
However, emotional dysfunction, and depression at its paradigm,
do not seem to be exaggerated in spite of severe physical dys-
function and remain somehow stable along most of the disease.
Terminal phases need additional studies. Since we do not agree
with the idea of ALS affecting only nice and suffering-resilient peo-
ple, we understand that ALS patients as a group behave as any other
human group who try to cope with misfortune the best they can. As
in any human disaster the emotional health of each ALS patient is
not completely dependent on his/her physical strength but on the
strength of the coping mechanisms that he/she may build to deal
with the situation These mechanisms may be individual, familial,
social, or spiritual, health care provided or other. It is difficult and

risky to extrapolate results obtained from groups to individual
patients since the individual variables that influence the specific
QoL of each person are so varied. To facilitate the work of the
therapists, our study tries to understand the contribution of spe-
cific negative feelings and worries, and their subsequent emotional
states, to the emotional suffering of the patients throughout their
disease, and which specific physical disabilities are most related to
them. Specific psychotherapeutic interventions should be imple-
mented to help the patient to overcome them. Development of
adequate protocols is needed (Pagnini et al., 2012).
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Objective: The aim of this longitudinal study was to identify predictors of instantaneous
well-being in patients with amyotrophic lateral sclerosis (ALS). Based on flow theory
well-being was expected to be highest when perceived demands and perceived control
were in balance, and that thinking about the past would be a risk factor for rumination
which would in turn reduce well-being.

Methods: Using the experience sampling method, data on current activities, associated
aspects of perceived demands, control, and well-being were collected from 10 patients
with ALS three times a day for two weeks.

Results: Results show that perceived control was uniformly and positively associated with
well-being, but that demands were only positively associated with well-being when they
were perceived as controllable. Mediation analysis confirmed thinking about the past, but
not thinking about the future, to be a risk factor for rumination and reduced well-being.

Discussion: Findings extend our knowledge of factors contributing to well-being in ALS
as not only perceived control but also perceived demands can contribute to well-being.
They further show that a focus on present experiences might contribute to increased
well-being.

Keywords: amyotrophic lateral sclerosis, ALS, coping, well-being, experience sampling, ESM, reminiscence,

rumination

1. INTRODUCTION

Amyotrophic Lateral Sclerosis (ALS) is a rare neurodegenerative
disease characterized by progressive paralysis (Logroscino et al.,
2008). In the absence of a cure (Logroscino et al., 2008, 2010)
the treatment of ALS focuses on the alleviation of symptoms
and the maintenance of the best possible degree of functioning
(Clarke et al., 2001). A rich literature exists on factors influ-
encing quality of life and coping with the disease (c.f. Pagnini,
2013). For example, different styles of coping (Matuz et al., 2010;
Montel et al., 2012a), spirituality (McLeod and Clarke, 2007), or
care-giver relations (Chio et al., 2004) have all been related to
psychosocial well-being in patients with ALS. In line with psy-
chological theories on subjective quality of life (e.g., Rapkin and
Schwartz, 2004) the great physical burden of ALS shows no sim-
ple relationship to well-being, with many studies showing small
and insignificant correlations (Robbins et al., 2001; Pagnini, 2013)
or even positive associations (Lulé et al., 2009). However, many
of the questionnaires used in research on well-being and qual-
ity of life in patients with ALS require participants to generate
aggregate statements about their experiences, e.g., by asking them
how they felt (on average) during the past days (Cohen et al,
1995; Robbins et al., 2001) or even weeks (Hammer et al., 2008).
Thus, little is known about the factors which are associated with

instantaneous well-being, i.e., well-being as it fluctuates from
moment to moment throughout the day.

In this study, therefore, the experience sampling method
(ESM) was used (Larson and Csikszentmihalyi, 1983; Stone et al.,
2003) to analyze possible predictors of well-being. Experience
sampling, originally developed because of concerns of how accu-
rate people are in “reconstructing their experience[s] after the
fact” (Larson and Csikszentmihalyi, 1983, p. 42), asks participants
to record their experiences directly at the moment of sampling.
By randomizing sampling times throughout the study period,
it is possible to collect representative data on the participants’
experiences, such as well-being, and possible influencing factors
(Shiffman et al., 2008; Scollon et al., 2009).

At its most basic level, flow theory assumes that the physical
and mental activities people engage in, influence their well-being.
More specifically, it predicts that well-being is highest if per-
ceived control and perceived demands match in a given situation
(Csikszentmihalyi, 1990). Any imbalance between demands and
abilities results in reduced well-being, e.g., feelings of frustration,
when demands exceed abilities, or of boredom, when abilities
exceed situational demands (Csikszentmihalyi, 1990). Given that
the progressive loss of motor functions requires constant adap-
tation and change (King et al., 2009), we hypothesized that
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finding this balance would be of crucial importance in patients
with ALS. A second prediction of flow theory is that well-being
depends on the extent to which thoughts are focused on present
experiences (Schmidt et al., 2007). However, the little data avail-
able from patients with ALS is heterogeneous. Support comes
from a study by Plahuta et al. (2002), which found that hope-
lessness, a future oriented direction of thought, is related to
increased suffering and higher intentions of suicide in patients
with ALS. However, the use of the coping strategy “planning”
(Carver, 1997), an arguably more direct and less negatively
valenced indicator of “thoughts directed toward the future” does
not seem to be strongly related to well-being (Montel et al.,
2012b). Qualitative findings from interviews with patients are
also mixed (Fanos et al., 2008). On the one hand, several sub-
jects indicated the use of “living in the moment” as a successful
coping strategy while others sought consolation in remembering
positive past experiences. The constant adaptation and change
required for coping with ALS (King et al., 2009), necessitates
disengaging from goals no longer attainable, or anticipating
disengagement from goals which may become unattainable in
the future. Generally, confrontation with unattainable goals—
even more so when the factors which make a goal unattainable
are essentially uncontrollable as is the case in ALS (Nolen-
Hoeksema et al., 2008)—has been shown to be a risk factor for
rumination, and, thus, decreased well-being (Nolen-Hoeksema,
1991; Martin and Tesser, 1996). Therefore, we hypothesized that
thinking about the past and future would be associated with
reduced well-being, and that rumination would mediate this
effect.

2. METHODS

2.1. PATIENTS

A convenience sample of ten patients (seven male; see Table 1)
fulfilling the revised El Escorial criteria for clinically definite ALS
(Brooks et al., 2000) was recruited via the Institute for Medical
Psychology and Behavioral Neurobiology of the University of
Ttbingen and the Department of Neurology of the University of
Ulm. All participants contacted for inclusion agreed to partici-
pate in this study. Mean time since diagnosis was 38.10 months
(SD = 35.96, range = 12-129). One patient had a percutaneous
endoscopic gastrostomy (PEG), and three were non-invasively
ventilated. The study was approved by the Ethical Review Board
of the Medical Faculty, University of Tilbingen. Written informed
consent was obtained from all participants.

Table 1 | Patients’ Characteristics.

ALSFRS-R ADI-12 well-being M SD  Range
Age (years) 0.52 0.32 —0.09 5230 11.56  35-71
ALSFRS-R 059  —0.75"  19.20 10.57 1-35
ADI-12 -0.63* 2070 7.41 12-34
well-being 479 069 3.93-5.86

Intercorrelations, means, and standard correlations.
Note: N=10.%*p < 0.10, *p < 0.05.

2.2. PROCEDURE

We collected data on well-being, perceived demands, perceived
control, temporal direction of thoughts and rumination over the
course of two weeks at three randomly chosen times per day
using the ESM. Patients were provided with a pager that beeped
when they should record their experiences using a standardized
questionnaire. To avoid interference with morning and evening
caring routines, sampling was restricted to between 10 a.m. and 6
p.m. Patients were instructed to answer the ESM-questionnaires
immediately after the beep and while answering the questions to
refer only to the situation in which the beep occurred. At the
beginning of the two weeks study period, patients were visited
at their homes and the procedure was explained in full detail and
questions concerning the study protocol were answered.

2.3. MEASURES

Functional status was assessed with the revised ALS Functional
Rating Scale (ALSFRS-R) (Cedarbaum et al., 1999), and the
extent of depressive symptoms with the ALS specific ALS
Depression Inventory (ADI-12) (Hammer et al., 2008). These
standardized measures were collected once at the beginning of the
two week study period.

The ESM-questionnaire used in this study was previously used
by Csikszentmihalyi and Larson (1987) and assessed the extent
of perceived demands and control with two items, “How chal-
lenging was your activity?” and “Was the situation under your
control?” To minimize participants’ burden in terms of time and
effort, rumination was measured with the single item “Did your
thoughts turn round in circles?” (Jong-Meyer et al., 2009) and
temporal direction of thoughts with two face-valid items (“Did
you look ahead/to the past?”). Each item was scored on a 10-
point Likert-type scale ranging from 0 (low) to 9 (high). Patients’
well-being was measured with 13 well-being-related items devel-
oped by Larson and Csikszentmihalyi (1983). Each item was
scored on a 7-point Likert-type scale, and a composite score
reflecting well-being was derived by averaging ESM-items of the
well-being category. To determine the reliability of this scale
while taking the inter-correlation of repeated measurements into
account Cronbach’s o was calculated across subjects for every
time point during the 2-week study period, yielding 42 coeffi-
cients. Reliability of the well-being scale was satisfactory (median
a = 0.86).

Patients completed an average of 33.30 assessments (range
13—43). Fifty percent of all questionnaires were answered within
10 min and 75% within 45 min after the beep. Further analy-
sis revealed that without the most disabled participant (one male
who used a personal computer to answer the questionnaires) 75%
of all questionnaires were answered within 30 min after the beep.
One patient was excluded from the following analyses because of
excessive numbers of missing items, leading to a final sample size
of N=09.

2.4. STATISTICAL ANALYSES

Random intercept multiple regression analysis was used to test the
hypothesis that well-being depended on the balance of demands
and control (Edwards and Cooper, 1990; Edwards, 1994, also see
Supplementary Material). The analysis was also performed with
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functional status included as a covariate, which indicated that
the results we report here were independent of functional status.
Mediation analysis (MacKinnon et al., 2002; Kenny et al., 2003)
was used to test the hypothesis that thinking about the past would
have a negative effect on well-being and that this effect would be
mediated by rumination. We report 95% confidence intervals for
the mediated effect (Tofighi and MacKinnon, 2011). The same
analysis was repeated for thinking about the future. Analyses were
performed in R (R Development Core Team, 2011). Cohen’s f2
was calculated as a measure of the effect size (Selya et al., 2012).

3. RESULTS

Average well-being (see Table 1) was marginally negatively asso-
ciated with symptoms of depression, but significantly posi-
tively associated with functional status. Functional status was
marginally positively associated with symptoms of depression.
Patient’s age was not associated with functional status, symptoms
of depression, or well-being.

Our first hypothesis suggested that well-being would depend
on the balance of perceived control and demands. However,
no support was found for this prediction (see Supplementary
Material). Instead, results indicated that perceived control was
associated with increased well-being (b = 0.18, SE = 0.03, p <
0.001, f> = 0.22), regardless of the level of perceived demands.
In contrast, the effect of perceived demands depended on
whether these demands were perceived as controllable: Only,
if demands were perceived as controllable, they were associated
with increased well-being (b = 0.09, SE = 0.02, p < 0.001,f% =
0.17). If demands were perceived as uncontrollable, the posi-
tive effect of demands was significantly reduced (b = —0.14,
SE = 0.05, p < 0.01, f> = 0.03), rendering the effect of demands
on well-being non-significant (b = 0.02, SE = 0.05, p > 0.70,
f*=0.01).

Our second hypothesis proposed that thinking about the past
would lead to increased rumination which in turn would reduce
well-being. Table 2 shows that thinking about the past (Row 1),
thinking about the future (Row 2), and rumination (Row 3) were
associated with lower well-being, and that thinking about the past
(Row 4) was significantly and thinking about the future (Row
5) was marginally associated with higher rumination. Mediation

analysis confirmed a negative effect of thinking about the past on
well-being via rumination (b = —0.03, 95% CI [—0.05 —0.02]).
No evidence was found that the negative effect of thinking about
the future on well-being was mediated via increased rumination
(b = —0.01, 95% CI [—0.02 0.001]).

4. DISCUSSION

Little is known about how patients with ALS cope with their dis-
ease from moment to moment in daily life. Thus, in this study
the ESM was used to record patients’ experiences throughout the
day. Despite their severe physical disability, patients were able
to complete the ESM-questionnaires within a short time after
the scheduled signal. These results provide evidence that even
a potentially demanding procedure such as the ESM may be a
valuable tool in assessing patients’ thoughts, well-being and cog-
nitive state. The relationships between functional status, presence
of depressive symptoms and well-being indicated that depressive
symptoms were more present and well-being was lower in early
stages of the disease. This result mirrors findings of better qual-
ity of life in patients who are longer affected by the disease (Lulé
et al., 2008, 2009).

Flow theory predicts that well-being depends on finding
the optimal balance between perceived demands and control
(Csikszentmihalyi, 1990), and we hypothesized that finding this
balance would be of crucial importance in patients with ALS.
However, our data did not support this hypothesis. Instead, but
in line with previous findings (Plahuta et al., 2002), perceived
control was associated with increased well-being, regardless of
the level of perceived demands. However, our results extend this
idea, by showing that increased demands can also contribute to
increased well-being, as long as they are perceived as controllable.
While flow theory is primarily concerned with experiences related
to activities in the present, experiences may also differ in their
temporal orientation. We hypothesized that if attention is not
focused on the here and now, but directed toward the past or the
future, this would increase the risk for rumination, which in turn
would reduce well-being. Our results indicate that thinking about
the past was indeed associated with decreased well-being and that
this effect was mediated by rumination. While some patients may
find solace in remembering the good times they have had (Fanos

Table 2 | Results of mediation analysis.

Predicted Predictor b SE DF t p 2
PREDICTORS OF WELL-BEING
1 Well-being Thinking about the past —0.03 0.01 250.83 —-2.73 0.01 0.02
2 Well-being Thinking about the future —0.03 0.01 250.97 —2.08 0.04 0.01
3 Well-being Rumination —0.08 0.01 255.84 —5.60 <0.001 0.10
PREDICTORS OF RUMINATION
4 Rumination Thinking about the past 0.41 0.04 252.89 10.34 <0.001 0.40
5 Rumination Thinking about the future 0.09 0.05 252.50 1.70 0.09 0.01
MEDIATION MODELS
6 Well-being Thinking about the past 0.00 0.01 24777 0.17 0.87
7 Rumination —0.08 0.02 254.12 —4.79 <0.001
8 Well-being Thinking about the future -0.02 0.01 250.30 —1.66 0.10
9 Rumination —0.08 0.01 254.83 -5.43 <0.001
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et al., 2008), reminiscing may also introduce the risk of being
reminded of unattainable goals, thus, in turn, increasing the risk
of reduced well-being. Likewise, thinking about the future was
negatively associated with well-being; however, it was only loosely
related to rumination, and no support was found for rumination
mediating a negative effect of thinking about the future on well-
being. We may thus speculate that thoughts about the future are
not necessarily ruminative, possibly only in patients experiencing
hopelessness (Plahuta et al., 2002).

4.1. LIMITATIONS AND CONSIDERATIONS FOR FUTURE STUDIES

4.1.1. Sampling

Several limiting factors of the current study deserve attention.
To minimize interruption of daily routine, time slots in which
patients had pre-set appointments (e.g., occupational therapy)
were excluded from the experience sampling and sampling was
restricted to the time between 10 a.m. and 6 p.m. This restriction
may have prevented us from sampling several activities of daily
living, e.g., personal hygiene, which may be very demanding and
frustrating for severely ill patients (Foley et al., 2014).

4.1.2. Economic considerations

From a research perspective it is often desirable to use longer
rather than shorter instruments, if only to increase reliability
(Spearman, 1910). However, in a repeated measures context, this
desire needs to be balanced with economic considerations, espe-
cially in a sample in which motor difficulties, e.g., when holding
a pen, are common. Thus, to avoid spurious results, e.g., low
well-being due to the frustrating experience of having to repeat-
edly answer a long questionnaire, and to reduce the risk of high
levels of non-reponse (Iglesias and Torgerson, 2000) the ques-
tionnaires we used were kept as short as possible. Yet it is clear,
that assessing rumination with only one item is a simplification
of a complex construct. However, both empirical (Jong-Meyer
etal., 2009) as well as theoretical accounts (Carver, 1996) suggest,
that the item we used possesses high face validity for assessing
rumination.

4.1.3. Sample size and generalizability

Finally, although not uncommon in ESM studies (e.g.,
Teuchmann et al., 1999), the small sample size limits gener-
alization of results, until future studies can replicate our findings.
Further, our analyses focused on within-subject variables, but
between-subject factors and their interactions could also play
an important role. For example, care-givers tend to underes-
timate the patient’s quality of life (Trail et al., 2003), and it
might be interesting to know, whether this is accompanied by
a tendency to shield the patient from demanding activities,
which according to our findings, might actually improve the
patient’s well-being. To the best of our knowledge, our study
is the first to employ the ESM in patients with ALS. Thus,
little information on appropriate sample sizes was available
beforehand, demonstrating the pilot character of this study.
Judging from the obtained effect sizes, mainly small to medium
according to Cohen (1992), we suggest increasing sample sizes
in future studies. Results from simulation studies (Snijders
and Bosker, 1993) suggest, that an increase in the number of

participants might be of greater interest than increasing the
number of observations per participant. Further, if a research
question focused primarily on between-subject factors (see
above) a larger sample size would also be recommended.
Thus, it should be kept in mind, that the optimal balance
between number of participants and the number of observa-
tions per participant is dependent on the particular research
question.

The ESM methodology has been applied in a variety of chronic
diseases, e.g., in patients with cancer, chronic pain, cardiovascu-
lar diseases, or patients requiring hemodialysis (c.f. Smyth and
Stone, 2003), testifying to the wide applicability of the method
(c.f. Christensen et al., 2003). However, depending on the research
questions, sophisticated data analysis methods, and technical
equipment, e.g., electronic paging and recording devices with a
user-friendly and unobstrusive interface, may be needed. Given
the large challenge of living with ever progressing motor impair-
ments, we suggest that future studies may take full advantage
of the widespread availability of smartphones which lend them-
selves to ESM-studies (e.g., Runyan et al., 2013). Using such a
system it might even become possible to densely track the evolu-
tion of coping with ALS over prolonged periods of time. However,
apart from generating valuable data for research purposes, such a
procedure might also affect patients’ well-being, e.g., by making
relations between certain situations and well-being transparent to
the patient.

4.2. SUMMARY

Our results suggest that the ESM may be a valuable tool to
elucidate components of coping and well-being in daily life in
patients with ALS. Perceived control over challenging situations
seems to be of major importance for maintaining high well-
being. We further show that well-being may not only depend
on perceived control, but that it also depends on the level of
perceived demands. Encouraging patients to pursue, within lim-
its, potentially demanding activities might help to improve their
well-being.

Both thoughts directed toward the past and the future may
negatively affect well-being, whereas rumination mediates this
effect when thoughts are directed toward the past. We spec-
ulate that patients who experience poor well-being and may
even be depressed might benefit from interventions which not
only strengthen an internal locus of control (Nonnenmacher
et al., 2013; Foley et al., 2014) but also encourage living in the
present.

On a more global perspective the flow-theoretical approach
and our results correspond well with recent work aiming at eval-
uating mindfulness-based (Kocovski et al., 2009) interventions in
patients with ALS (Pagnini et al., 2014a,b). These interventions
aim to help focusing on the experiences in the here and now,
and thus to reduce the risk of reactive, e.g., ruminative, thoughts,
which may otherwise reduce well-being or even lead to depres-
sion (Bishop et al., 2004). Our results provide further evidence
for this promising approach, by highlighting the importance of
the temporal direction of thoughts and the importance of per-
ceived demands and control for the experience of well-being in
patients with ALS.
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Background: Numerous studies have explored how patients and their caregivers cope
with amyotrophic lateral sclerosis (ALS), but the literature completely lacks research on
the psychological impact of the disease on patients’ children. The aim of our study was
to investigate the emotional and psychological impact of a parent with ALS on school-
age children and adolescents in terms of problem behavior, adjustment, and personality
characteristics.

Methods: The study involved 23 children (mean age = 10.62 years, six females)
with a parent suffering from ALS, and both their parents. Children were matched for
age, gender, and birth-order with a control group of children with healthy parents.
They were administered the Youth Self Report (YSR) questionnaire and the Rorschach
Comprehensive System, and their healthy parent completed the Child Behavior
Checklist (CBCL).

Results: Findings clearly showed that, compared with controls, children with a parent
who had ALS had several clinically significant adverse emotional and behavioral
consequences, with emotional and behavioral problems, internalizing problems,
anxiety and depressive symptoms. Children of a parent with ALS scored higher
than controls for the Total Problems, Internalizing Problems, Anxious/Depressed and
Withdrawn/Depressed scales in the YSR. A relevant percentage of children fell within
the clinical range (42.9%) and borderline range (28.6%) for Internalizing Problems.
The Rorschach CS confirmed the substantial impact of ALS in a parent on their
offspring in terms of internalizing behavior and depression, with adjustment difficulties,
psychological pain, and thought problems.

Conclusion: Our findings indicate that school-aged children and adolescents with a
parent who has ALS are vulnerable and carry a substantially higher risk of internalizing
behavior, depressive symptoms, and reactive problems than children with healthy
parents. Families affected may need support to cope with such an overwhelming
disease.

Keywords: ALS, chronic medical condition (CMC), parents-children, problem behavior, Rorschach
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Introduction

Amyotrophic lateral sclerosis (ALS) is a degenerative disease
involving both upper and lower motor neurons, and lead-
ing relentlessly to progressive muscle atrophy and weakness,
dysphagia and dysarthria. In most cases, patients die within
3-5 years of the disease’s onset, usually due to respiratory failure
(Rowland and Shneider, 2001). Secondary symptoms that often
affect patients and, indirectly, their caregivers in everyday life
are pain (Pagnini et al., 2011), emotional lability (Palmieri et al.,
2009), and sleep disturbance (Blackhall, 2012).

There is no effective cure for ALS, so medical treatment is
focused on physical symptom management (Aoun et al., 2012).
The impact of the disease on patients can be huge, particularly on
the early stage after diagnosis, often causing anxiety, depression,
anguish, and suicidal ideation (Palmieri et al., 2010; Pagnini et al.,
2012).

Amyotrophic lateral sclerosis is overwhelming and
challenging for caregivers and families as well. When
Cipolletta and Amicucci  (2014) interviewed members of
the families of ALS patients who had died, they found that the
disease was perceived as a death sentence for the patient on
the one hand, and as a family illness on the other. The authors
concluded that ALS produces both centrifugal and centripetal
adjustment processes (i.e., creating a greater distance between
some family members, but bringing others closer together) and
has several profound consequences on everyday family life.

Patients with ALS have to cope with serious restrictions and
changes in their daily life. They need assistance with eating and
dressing, nursing care, and mobility, that is often provided by a
family member, and the patient’s partner in nearly 80% of cases
(Miller et al., 2000). The progressive nature of the disease gradu-
ally increases the patient’s dependence on the primary caregiver,
who may sometimes spend more than 11 h a day with the patient
(Krivickas et al., 1997). Family caregivers of ALS patients are
deeply affected by the illness and often experience burden due to
physical strain, emotional tension, personal and social limitations
(Rabkin et al., 2000), anxiety and depression (Chio et al., 2005;
Pagnini et al., 2012). Significantly, such symptomatic expressions
in caregivers are reportedly connected with the patients’ grad-
ual loss of physical function (Gauthier et al., 2007; Pagnini et al.,
2010).

Although many studies have explored how patients and their
caregivers cope with ALS, the literature completely lacks any
research on the specific psychological impact of such a devastat-
ing disease on the patients’ children. It is important to investigate
this issue in the case of ALS because the consequences of a par-
ent’s severe illness on their offspring can sometimes be dramatic,
as already reported for a variety of diseases. In particular, the
impact on children of a parent suffering from a chronic medi-
cal condition (CMC), i.e., a disease lasting at least 3 months and
involving one or more apparata (Brown, 2006), such as cancer,
HIV/AIDS, multiple sclerosis (MS), rheumatoid arthritis, brain
damage, as well as others, has been well investigated.

According to the extant literature, a CMC in a parent involves
the whole family and has a great impact on the parents chil-
dren (Visser-Meily et al., 2005). Long-term behavioral problems

have been described in such children (van de Port et al., 2007),
and their consequences have been seen to continue for sev-
eral years after the parent’s death (Wong et al., 2009). To give
an example, Wong et al. (2009) examined the long-term impact
of the childhood experience of a parent suffering from cancer
and found that 44% of the individuals involved reported post-
traumatic growth experiences in adulthood, while 59% reported
experiencing adverse consequences, such as feelings of loss and
void, concern for own health, negative changes in outlook on life,
and negative impact on personal relationships.

More in general, children of an ill parent were reported
to experience high levels of stress and to be at higher risk
of health-related and social-emotional problems, such as
somatic complaints, social isolation, excessive concern about
becoming ill themselves, anxiety, depressive affects, and
low self-esteem (Compasetal,, 1994; Earley and Cushway,
2002;  Faulkner and Davey, 2002; Ivarssonetal, 2002;
Pedersen and Revenson, 2005; Flahault and Sultan, 2010;
Sieh et al., 2010). A meta-analysis conducted by Sieh et al. (2010)
showed that children growing up with a chronically ill parent
were significantly more likely to have problem behavior than
children of healthy parents. They were particularly at risk of
internalizing behavior (anxiety, depression and withdrawal,
and somatic complaints), but there was also evidence of more
externalizing problems (aggressive and rule-breaking behavior)
in the children with a chronically ill parent.

Among the studies on children with parents suffering
from neurological CMCs, the case of MS has been the
most thoroughly investigated (Arnaud, 1959; Blackford, 1992;
Cross and Rintell, 1999; Steck et al., 2005; Diareme et al., 2006;
Pakenham and Bursnall, 2006; Coles et al., 2007; Kalb, 2007;
Steck etal., 2007; Yahavetal., 2007; Ehrensperger etal., 2008;
Pakenham and Cox, 2008; Bogosian etal., 2010; Morley et al,,
2011; Razazetal, 2014). These studies have highlighted the
strong impact of a parent with neurological disease on a child’s
psychological adaptation. Some recurrent developmental out-
comes were identified, such as high levels of depression, anxiety,
and low self-esteem, with changing roles, a heightened sense of
responsibility and internalizing disorders.

Given these premises, the present study had three main objec-
tives. First, we aimed to verify whether school-age children and
adolescents who have a parent with ALS are more at risk of
problem behavior, as measured by self-report questionnaires,
than children of healthy parents. Consistently with the extant
literature on CMCs in parents, we expected children with a
parent who had ALS to display more internalizing and/or exter-
nalizing problems than controls. Second, we aimed to explore
the psychological adjustment of children with a parent suffer-
ing from ALS by administering a performance-based task, the
Rorschach test, scored using the Comprehensive System (CS;
Exner, 2003; Exner and Edberg, 2005). Like Flahault and Sultan
(2010), who used the Rorschach CS to examine how children
adapted to having a parent with cancer as opposed to other
illnesses, we aimed to integrate the information deriving from
self-report questionnaires with a performance-based task. The
Rorschach CS is a validated and reliable performance-based task
that generates information of which the subject being tested
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may be unaware (Flahault and Sultan, 2010). The third aim of
the study was to explore how parents perceived their children’s
behavior and competences. In particular, we wanted to test the
consistency and agreement between the parents’ and their chil-
dren’s reported internalizing and externalizing problem behav-
ior. The purpose to investigate the agreement among parents
and children originates from the fact that previous research
has shown that parents may underreport the problems of their
children (Sourander et al., 1999). The demands and difficulties
of the disease may make it arduous for a parent to recog-
nize the needs of the children and to provide reliable infor-
mation about their psychological functioning. The presence of
discrepancies between parent and children reports may have
some important implications for clinical practice. If children
report more problems than parents do, it is likely that some
of them do not receive appropriate psychological help because
their difficulties remain unnoticed by adults (Sourander et al.,
1999).

Materials and Methods

Participants

The study group consisted of 23 children with a parent suffer-
ing from ALS. The mean age of the children was 10.62 years
(SD = 3.98 years, range: 5-17 years), six were females (26.1%), 17
were male (73.9%). The children belonged to 12 families in which
one parent had ALS and the healthy spouse was the patient’s main
caregiver. The ill parent was the mother in five families, the father
in seven.

Twenty-three children matched with the study group for age,
gender, and birth-order formed a control group. They were
recruited from the general population of children attending pri-
mary or secondary schools in the same area as the study group.

All participants were Caucasian and none of their parents
were single. The participants’ demographic details are shown in
Table 1.

Instruments and Measures

Children’s Emotional/Behavioral Problems and
Competences

Children aged 11 years and over (n = 28) were administered the
Youth Self Report (YSR; Achenbach and Rescorla, 2001) and, for
all the children the healthy parent completed the Child Behavior
Checklist (CBCL; Achenbach and Rescorla, 2001).

The YSR is a self-administered questionnaire, part of
the Achenbach System of Empirically Based Assessments
(ASEBAs; Achenbach and Rescorla, 2001), developed to assess
emotional and behavioral problems in children and ado-
lescents between the ages of 11 and 18 years. The YSR
includes 118 items rated on a 3-point scale ranging from 0
(not true) to 2 (very true). The instrument provides mea-
sures for Internalizing, Externalizing, and Total Problems,
and eight syndrome scales, designated as Anxious/Depressed,
Withdrawn/Depressed, Somatic Complaints, Social Problems,
Thought Problems, Attention Problems, Rule-Breaking Behavior,
and Aggressive Behavior, with higher scores indicating more

TABLE 1 | Demographic characteristics of the study sample and control
group.

Parents’ characteristics

Il parent (n = 12) Spouse (n = 12)

Mothers (n, %) 5 (41.7%) 7 (58.3%)

Fathers (n, %) 7 (58.3%) 5 (41.7%)

Age (mean, SD) 4512 (6.5) 42.75 (3.2)
Age range (years) 31.5-52.5 38.0-47.7
Duration of illness, 6.93 (4.2)

years (mean, SD)

ALSFRS (mean, SD) 26 (8.4)

Limb onset (n, %) 11 (91.7%)

Bulbar onset (n, %) 1(8.3%)

Children’s characteristics

Study group (n = 23) Control group (n = 23)

Gender (n, %)

Female 6 (26.1%) 6 (26.1%)
Male 17 (73.9%) 17 (73.9%)
Age (mean, SD) 10.62 (4.0) 10.74 (3.9)
Age range (years) 5.0-17.6 5.0-17.5
Number of children
participating in the
study per family (n,
percent)
1 5 (41.7%) 18 (90%)
2 3 (25%) 1(6%)
3 4 (33.3%) 1(6%)

ALSFRS, Amyotrophic lateral sclerosis functional rating scale.

severe symptoms. The YSR also yields a measure of social
competences, the Total Competence scale (comprising the
Activities, Social, and School subscales), that assesses the
amount and quality of the youth’s involvement in sports, orga-
nizations, jobs and chores, social relationships, and school
performance.

The CBCL is a rating scale, also part of the ASEBA, and it
is the parallel form of the YSR for parents. It provides parent-
reported information on a broad range of emotional and behav-
ioral difficulties in a child during the previous 6 months. Like the
YSR, the CBCL includes 118 items for measuring the eight syn-
drome scales and the three general dimensions of Internalizing,
Externalizing, and Total Problems, plus 20 competence items
(referring to the child’s participation in hobbies, games, sports,
jobs, chores, friendship, and activities).

As recommended by Achenbach and Rescorla (2001), we used
raw scores for all comparisons involving the YSR and CBCL
scores to take the full range of variation in these scales into
account. The scores for Internalizing, Externalizing, and Total
Problems were also converted into T scores to ascertain clini-
cal, borderline, and normal ranges: T score below 60 = normal;
between 60 and 63 = borderline; and 64 or above = clinical
(Achenbach and Rescorla, 2001).

The CBCL and the Teacher’s Report Form in the ASEBA have
shown good validity and reliability characteristics in the Italian
population (Frigerio et al., 2004).
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Personality Characteristics

The children’s personality characteristics were assessed using the
Rorschach test, a performance-based task consisting of 10 official
inkblots (five made with black ink on a white background, two
with black and red ink on a white background, and three with
multicolored ink on a white background). Forty-five Rorschach
protocols were collected because one child in the study group
refused to complete the Rorschach task. Exner’s CS was used to
administer and interpret the Rorschach protocols (Exner, 2003;
Exner and Edberg, 2005), and the ‘Structural Summary’ of the
scores was produced using the ROR-SCAN software (Caracena,
2002). The Rorschach CS protocols were scored by two expe-
rienced clinical psychologists because it has been demonstrated
that training and experience with administering and scoring this
type of task can have a major effect on CS scores (Lisetal,
2007). The Rorschach CS has standardized procedures, a high
inter-scorer reliability, adequate test-retest reliability and valid-
ity, and reference norms based on large samples of normative
or pathological respondents (Weiner and Exner, 1991; Weiner,
2000).

To obtain inter-scorer reliability, 10 protocols set were selected
at random and scored independently by the two judges. Inter-
scorer reliability was calculated by percentage of agreement and
iota for 10 response segments. Iota is chance-corrected reliability
coefficient that is equivalent to Cohen’s kappa for a multivari-
able test scored by two or more raters (Janson, 2003, 2004). The
percentages of agreement and iota values for response segments
indicated satisfactory inter-scorer reliability (Table 2).

To prevent chance findings arising from multiple compar-
isons, we restricted the Rorschach variables analyzed in this study
(Weiner, 1995), as in the method used by Flahault and Sultan
(2010). Among the clusters belonging to the Structural
Summary (Control and Management of Stress, Affects, Self-
Perception, Interpersonal Relationships, Processing, Mediation,
Ideation, and Psychopathological Constellations), we selected
the Rorschach variables that had proved to be reliable mark-
ers of self-perception, affect modulation, individual adjustment,
cognitive style, interpersonal functioning, emotional distress,
anxiety, and depression (Weiner, 1998; Exner, 2003). As in
Flahault and Sultan (2010), self-esteem was operationalized using
the EGO index (reflection and pair responses); desirable self-
image or pleasure in interaction with others using the GHR

TABLE 2 | Rorschach inter-scorer agreement on coding segments.

Variable % Agreement lota (Kappa)
Whole responses 0.975 0.793
Location and space (two variables) 0.954 0.895
DQ (+, o, V/+, V) 0.894 0.732
Determinants (11 variables) 0.978 0.835
FQ (None, +, o, u, —) 0.673 0.512
Pairs 0.954 0.895
Contents (27 variables) 0.987 0.830
P 0.954 0.795
Z score 0.899 0.825
CS special scores (14 variables) 0.989 0.587

responses (Good Human Responses); physical preoccupations
using the An + Xy contents (anatomy and radiography); emo-
tional distress with the D score (tolerance of stress, control); anx-
iety and affects due to stress with the SumY (shading-diffusion)
and m (object movement); and negative thoughts about the self
and the world with the Vista (shading-vista), MOR (morbid con-
tent), SumC’ (achromatic color), and DEPI (depression index)
variables.

Several indexes were used to assess respondents’ ideational
processes and cognitive resources, namely variables regarding
reality testing (X—%, distorted form; X+%, conventional form;
XA%, very good form quality percent; Xu%, usual form), and
variables regarding thought problems (i.e., Sum6, Number of
Special Score; WSumé6, Weighted Sum of Special Score; Level 2,
Raw Number of Lv2 Special Score). We also used the intellectual-
izing index (2AB + [Art 4+ Ay]) to examine variables that might
reflect defensive mechanisms, such as the tendency to take refuge
in fantasy (Ma/Mp), or to minimize emotional experiences. All
these variables were analyzed as frequencies (considering the
number of responses), and/or as categories when the frequency
exceeded a cutoff validated in the CS.

Finally, we analyzed the Psychopathological Constellation
indexes. When positive, these indexes point to the presence of
depressive symptoms (DEPI), the risk of suicidal behavior (S-
CON, Suicide Constellation), inadequate coping abilities (CDI,
Coping Deficit Index), obsessive cognitive processing (OBS,
Obsessive Style Index), paranoid thoughts (HVI, Hypervigilance
Index), and thought disturbance (PTI, Perceptual Thinking
Index).

Procedure

Patients with possible, probable, or definite ALS - according
to the El Escorial criteria for its clinical diagnosis (Ross et al.,
1998; Brooks et al.,, 2000) — and their families were recruited
through the Neurosciences Department of the University of
Padova and the Department of Medical, Surgical, Neurological,
Metabolic and Aging Sciences of the Second University of
Naples (SUN). All ALS patients recruited in our study were
living at home with their families. A psychotherapist, experi-
enced with ALS, informed both patients and their caregivers
about the purposes of the study by telephone. Patients who
agreed to participate were included in an experimental proto-
col that involved a home visit, during which a clinical psy-
chologist trained in the use of the Rorschach CS administered
the various tools to the patient’s children and healthy spouse.
Each home visit took ~90 min. The study was approved by
the Ethics Committee of Padova University. Written informed
consent was obtained from all parents participating in the
study.

Data Analysis

We compared the study and control groups for the measures
derived from the YSR, CBCL, and Rorschach CS, using the
non-parametric statistic of the Mann-Whitney U test for con-
tinuous variables and Pearson’s chi square for categorical vari-
ables. The Mann-Whitney U test was preferred to other para-
metric statistics because non-parametric tests require few if
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any assumptions about the shapes of the underlying popula-
tion distributions and are more robust with small sample size
(Siegel and Castellan, 1988). The criterion adopted for statistical
significance was o = 0.05 (two-tailed exact significance) and the
effect sizes of differences were calculated as Cohen’s (1988) d and
classified, according to Cohen’s guidelines, as small (d = 0.20),
medium (d = 0.50), or large (d = 0.80). Cohen’s d values of
1.30 and above were classed as very large (Sullivan and Feinn,
2012).

To check the consistency between the YSR completed by
the children in the study group and the CBCL completed
by their parents, we used Pearson’s product-moment corre-
lations to assess relative agreement (T-scores), and intraclass
correlation coefficients (ICCs) to assess pairwise agreement
between informants (absolute agreement). Pearson’s correla-
tion coeflicient indicates a poor agreement when lower than
0.30, a moderate agreement between 0.30 and 0.50, and a
good agreement when higher than 0.50 (Cohen, 1988). An
ICC suggests poor agreement below 0.40, moderate to good
agreement between 0.40 and 0.75, and excellent agreement
above 0.75 (Novella et al., 2001). Wilcoxon Signed Ranks Tests
were conducted to assess differences in the mean T scores
obtained by the children in the study group and their healthy
parents.

Results

Children’s Emotional/Behavioral Problems

and Competences

First we examined whether the children with a parent who
had ALS differed from the controls in terms of emotional and
behavioral problems and competences, as measured by the YSR
(n = 28). The study group scored significantly higher than the

control group for: Anxious/Depressed (U = 35.0, z = —2.92,
p = 0.003), Withdrawn/Depressed (U = 41.0, z = —2.65,
p = 0.007), Internalizing (U = 31.0, z = —3.08, p = 0.001),
and Total Problems (U = 41.0, z = —2.62, p = 0.008). The
differences for Aggressive Behavior (U = 58.5, z = —1.84,
p = 0.066) neared statistical significance, while no differences
emerged for Externalizing Problems or any of the other syndrome
and social competence scales (Table 3). The effect sizes relating
to the scales with significant differences were large (d > 0.8),
and for Internalizing Problems Cohen’s d was very large (>1.30;
Sullivan and Feinn, 2012).

Analyzing the scores for Internalizing, Externalizing, and
Total Problems in terms of their clinical relevance, we found 6
(42.9%) of 14 children with a parent who had ALS were in the
clinical range on the Internalizing scale, 4 (28.6%) were border-
line, and only 4 (28.6%) were in the normal range. Conversely,
none of the 14 children in the control group was in the clinical
range, 2 were borderline, and 12 were in the normal range. The
difference between the two groups was statistically significant (x>
[2, N =28] =10.67, p = 0.004).

No such differences emerged between the groups in terms of
their distribution in the Externalizing (%2 [2, N = 28] = 3.04, ns),
and Total problem (x% [2, N = 28] = 4.17, ns) scales.

Children’s Personality Characteristics
The personality characteristics (derived from the Rorschach CS)
of the children in the two groups were compared using the
Mann-Whitney U test and chi-square statistics: the statistically
significant results are presented in Tables 4 and 5, respectively.
The children with a parent suffering from ALS had several
variables that, interpreted in accordance with the CS, were indica-
tive of a less adequate psychological functioning than the children
in the control group. They showed signs of more self-disgust,
shame, emotional distress, and guilt (SumV, SumV > 0), more

TABLE 3 | Comparison of emotional and behavioral problems and competences (YSR) between children with and without a parent suffering from ALS.

Study group (N = 14) Control group (N = 14) Cohen’sd

Scale M SD M SD u z P

Anxious/Depressed 8.86 3.30 5.00 2.88 35.0 —2.92 0.003** 1.25
Withdrawn/Depressed 4.43 2.34 214 1.70 41.0 —2.65 0.007** 1.12
Somatic Complaints 4.50 4.16 2.79 1.67 81.0 -0.79 0.442 0.54
Social Problems 4.50 2.95 2.86 2.14 64.0 —1.68 0.119 0.64
Thought Problems 3.57 3.32 1.86 1.41 67.5 —1.43 0.158 0.67
Attention Problems 6.36 3.52 4.64 1.98 78.0 —0.93 0.364 0.60
Rule-Breaking Behavior 2.00 0.88 2.36 2.90 80.5 —0.822 0.423 -0.17
Aggressive Behavior 8.07 3.73 5.64 3.10 58.5 —1.84 0.066 0.70
Internalizing 17.79 7.03 9.93 4.71 31.0 —3.08 0.001** 1.31
Externalizing 10.07 3.91 8.00 5.55 61.5 —1.68 0.095 0.43
Total problems 47.93 17.94 30.57 13.25 41.0 —2.62 0.008** 1.10
Activities 6.74 2.98 8.03 2.50 77.0 —-0.97 0.345 —0.47
Social 6.86 1.57 7.56 1.92 725 -1.18 0.248 —-0.40
School 2.94 2.36 2.32 0.45 94.0 -0.19 0.863 0.36
Total Competence 15.93 3.37 17.91 3.94 71.0 —1.24 0.227 —0.54

*p < 0.01.
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TABLE 4 | Mann-Whitney U test comparing continuous variables in the Rorschach Comprehensive System (CS) between children with and without a
parent suffering from ALS.

Study group (N = 22)

Control group (N = 23)

CS indexes Interpretation (after Exner, M SD M SD U z P Cohen’s d
2003)

SumV Self-disgust, shame, emotional 0.73 0.70 0.04 0.21 113.0 —-3.92 <0.001*** 1.34
distress, guilt

FC Controlled emotional experiences 0.64 0.85 1.96 1.67 126.0 —-3.01 0.002** —0.99

An Preoccupations concerning body, 1.16 0.25 0.66 0.14 1835 —1.79 0.078 2.47
health or illness

MOR Negative or blemished features 1.73 1.39 0.65 1.56 1045 —3.57 <0.001*** 0.73
about the self and the world

GHR Positive self-image 1.64 1.62 3.04 1.99 146.5 —-2.45 0.013* -0.77

XA% 64.23 16.52 91.39 9.01 25.0 —5.19 <0.001*** —2.04

X—% Distorted perceptions 34.00 156.34 7.52 7.43 18.0 —5.35 <0.001*** 2.20

Xu% 36.41 14.11 59.00 12.32 57.5 —4.44  <0.001***  —1.71

Sum6 4.64 5.20 1.00 1.31 103.0 —-38.49 <0.001*** —-0.48

Level 2 0.82 1.30 0.04 0.21 15685 —2.96 0.003** 0.84

Alog Thought disturbance 1.32 215 0.17 0.65 127.0 —-8.42 <0.001*** 0.72

CT™M 0.86 1.21 0.00 0.00 138.0 —8.59 <0.001*** 1.01

WSum6 19.95 23.88 2.74 4.47 88.0 —3.82  <0.001*** 1.00

M- 1.27 1.72 0.26 0.45 157.0 -2.48 0.013* 0.80

2AB + (Art + Ay) Minimizing emotional experiences 1.59 1.47 0.83 1.07 169.5 —1.99 0.049* 1.39
by intellectualizing

PTI Perceptual-thinking index 1.95 1.50 0.09 0.29 57.0 —4.92  <0.001*** 1.72

DEPI Depression index 4.23 1.19 3.57 0.95 169.0 —-1.97 0.050 0.61

*p < 0.05, *p < 0.01, **p < 0.007.

TABLE 5 | Chi-square comparison of categorical variables in the Rorschach Comprehensive System (CS) between children with and without a parent

suffering from ALS.

Study group (N =22)  Control group (N = 23)
CS indexes Interpretation (according to Exner, 2003) Freq. % Freq. % Chi-square p
SumV > 0 Self-disgust, shame, emotional distress, and guilt 13 59.1 1 4.3 15.72 <0.001***
GHR < PHR Healthy and adaptive understanding of others 17 77.3 8 34.8 8.22 0.004**
MOR > 1 Negative or blemished features about the self and the world 10 45.5 4 17.4 4.13 0.042*
XA% > 0.90 0 100 16 69.5 23.75 <0.001***
X=% > 0.14 Distorted perceptions 21 95.5 5 21.7 25.05 <0.001***
X—% > 0.25 16 72.7 2 8.7 19.21 <0.001***
M >0 12 54.5 6 26.1 3.79 0.0561
Level 2 > 0 Thought disturbance 9 40.9 1 4.3 8.70 0.003**
Ma < Mp 0 0 4 17.4 4.20 0.040*
PTI > 2 Index of disturbed thinking and distorted perceptions 9 40.9 0 0 11.76 0.001**
DEPI > 4 Higher probability of subclinical or clinical depression 10 45.5 4 17.4 4.13 0.042*
CDI > 3, DEPI > 4  Tendency toward affective problems 3 13.6 0 0 3.76 0.053

*p < 0.05, *p < 0.01, **p < 0.007.

negative or blemished features about the self and the world
(MOR, MOR > 1), more preoccupation with the body, health or
illness (An nearing statistical significance, p = 0.078), less well
controlled or modulated emotional experiences (FC), undesir-
able self-image (a lower GHR than controls), and less healthy

and adaptive understanding of others (GHR < PHR). They
had less adequate reality testing results (XA%, XA% > 0.90),
more distorted perceptions (X—%) and signs of serious medi-
ational impairments (X—% > 0.14, X—% > 0.25). These chil-
dren with a parent suffering from ALS also showed more signs
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of thought disturbance (Sumé6, Level 2, Level 2 > 0, Alog,
CTM, WSumé6, M—).

The children in the study group revealed other differ-
ences vis-a-vis the control children too. They had less uncon-
ventional, uncommon, or creative views (Xu%), they more
frequently exhibited human movements indicative of gen-
eral mental abilities, including planning, imagination, and
empathy (M > 0). They also tended to minimize emo-
tional experiences by intellectualizing [2AB + (Art + Ay)].
None of the children with a parent suffering from ALS
used fantasies as an integral part of their defense system
(Ma < Mp).

Among the pathological constellations of the Rorschach CS,
the DEPI (i.e., the intensity of depressive affects) was signifi-
cantly higher in the study group, and significantly more children
in the study group (10 of 22, 45.5%) than in the control group
(4 of 23, 17.4%) came above the clinical threshold (DEPI > 4)
indicating a higher probability of subclinical or clinical depres-
sion. Three children in the study group, but none in the control
group, had a DEPI > 4 associated with a CDI > 4 (i.e., a posi-
tive CDI): this association — which neared statistical significance
(p = 0.053) - is interpreted as a tendency toward affective prob-
lems. Similarly, the index of disturbed thinking and distorted
perceptions, Perceptual-Thinking Index (PTI), was significantly
higher in the study group than in the control group, and 9 of
the 22 children in the study group who completed the Rorschach
Test (40.9%) had a PTI > 3, a categorical cutoff that has been
found correlated with high thought disorder scores in other tests
(Hilsenroth et al., 2007).

The children in the study group did not differ significantly
from the controls in the other psychopathological constellations,
i.e., the S-CON, the HVI, and the OBS.

Children’s Emotional/Behavioral Problems

and Competences as Perceived by their

Parents

We compared the two groups of children in terms of their emo-
tional and behavioral problems and competences as reported
by their healthy parents using the CBCL (n = 46 for global
scores [Internalizing, Externalizing, and Total Problems]; n = 40
for the subscales). The statistical comparisons yielded no sig-
nificant differences between the two groups for the syn-
drome and general scales of the CBCL: Anxious/Depressed
(U = 185.0, z = —0.41, ns), Withdrawn/Depressed (U = 155.0,
z = —1.24, ns), Somatic Complaints (U = 141.0, z = —1.67,
ns), Social Problems (U = 181.5, z = —0.51, ns), Thought
Problems (U = 197.5, z = —0.07, ns), Attention Problems
(U =199.5, z = —0.01, ns), Rule-Breaking Behavior (U = 138.0,
z = —1.75, ns), Aggressive Behavior (U = 144.0, z = —1.54,
ns), Internalizing (U = 196.0, z = —1.51, ns), Externalizing
(U = 189.5, z = —1.66, ns), and Total Problems (U = 211.0,
z = —1.18, ns).

On the other hand, parents of the children in the study group
returned significantly lower scores than parents of children in
the control group for all competence scales of the CBCL except
School (U = 190.5, z = —0.26, ns). More in detail, children with

an ALS parent were described as being significantly less com-
petent in: activities (U = 81.0, z = —3.22, p = 0.001), Social
(U = 1095, z = —2.45, p = 0.013), and Total Competence
(U =88.5,z=—3.02, p = 0.002).

Then we applied Pearson’s correlation and ICCs to exam-
ine the agreement between the scores obtained by the chil-
dren in the study group and their healthy parents. Moderate
to high Pearson’s correlations were found for Internalizing,
Externalizing, and Total Problems (r = 0.358, r = 0.491,
r = 0.597, respectively). The ICCs generated similar results
(p = 0.345, p = 0.462, p = 0.595, respectively). Wilcoxon Signed
Ranks Tests identified no significant differences between the
healthy parents’ and their children’s assessments of the latter’s
Internalizing (z = —0.72, ns), Externalizing (z = —1.19, ns), and
Total problem T scores (z = —1.64, ns).

Discussion

Our study investigated the emotional and psychological impact
of having a parent with ALS on school-age children and adoles-
cents, in terms of adjustment, problem behavior, and personality
characteristics, because many studies have explored how patients
and caregivers cope with ALS, but none have investigated the
psychological impact of the disease on patients’ children.

Our findings clearly showed that, compared with a con-
trol group of offspring of healthy parents, children who have
a parent with ALS experience several emotional and behavioral
adverse consequences in terms of global emotional and behav-
ioral problems, internalizing problems, anxiety, and depression,
and clinically significant indexes relating to their personality
characteristics.

The first aim of our study was to see whether children of a
parent with ALS are more at risk of problem behavior than a con-
trol group of children with healthy parents. Specifically, children
of a parent with ALS reported more emotional and behavioral
problems in the YSR, as measured by the Total Problems scale,
and more Internalizing problems than the control group. They
also had significantly higher scores on two syndrome scales in
the internalizing domain of the YSR (Anxious/Depressed and
Withdrawn/Depressed), and scores that neared a statistically sig-
nificant difference on the Aggressive behavior scale of the YSR.
Notably, all the corresponding effect sizes were either large (for
Anxious/Depressed, Withdrawn/Depressed, and Total Problems)
or very large (for Internalizing Problems), indicating that the dif-
ferences between the scores obtained by the two groups were
very clear. A substantial percentage of children with an ALS par-
ent fell within the clinical (42.9%) and borderline (28.6%) ranges
for Internalizing problems according to the YSR cutoffs; the
difference vis-a-vis the control group was statistically significant.

On the whole, our results are in line with the extant litera-
ture suggesting that children can be strongly affected by having
a chronically ill parent, especially in terms of internalizing prob-
lems (Visser et al., 2005; Sieh et al., 2010) and related symptoms,
such as depression, anxiety, and withdrawal (Sieh et al., 2010).
ALS in a parent appears to have the same effects on children as
any other chronic and/or terminal disease, but the large effect
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