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ARTICLE INFO ABSTRACT
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Objective: To describe illness cognitions among patients with amyotrophic lateral sclerosis (ALS), to study cross-
sectional associations between illness cognitions and health-related quality of life (HRQoL) and to study the
predictive value of illness cognitions measured shortly after the diagnosis for HRQoL at follow-up.

Methods: Prospective longitudinal design. We administered Self-report questionnaires at study onset (n = 72)
and follow-up (n = 48). Median follow-up period was 10.0 months. At baseline median ALS Functional Rating
Scale-Revised was 43, median time since onset of symptoms was 13.6 months, 79% of patients presented with
spinal onset. Illness cognitions Helplessness, Acceptance and Disease Benefits were measured with the Illness
Cognitions Questionnaire (ICQ) and HRQoL with the ALS Assessment Questionnaire (ALSAQ-40). Correlational
and regression analyses were used.

Results: Patients experienced more Helplessness at follow-up. We found no significant changes in Acceptance or
Disease Benefits at follow-up. In cross-sectional analyses, Helplessness was independently related to worse
HRQoL at baseline (3 = 0.44; p = .001) and Acceptance and Disease Benefits were independently related to
worse HRQoL at follow-up (3 = —0.17, p = .045) and (B = —0.186, p = .03 respectively). Longitudinal
analyses showed that, adjusted for disease severity at baseline, Helplessness at baseline was a predictor of worse
HRQoL at follow-up (f = 0.43; p = .006). None of the illness cognitions were a significant predictor of HRQoL
with adjustment for baseline HRQoL.

Conclusion: Helplessness was independently associated with HRQoL in the cross-sectional and longitudinal
analyses. These results can help us identify patients shortly after diagnosis who might benefit from psychological
interventions.

1. Introduction

Amyotrophic Lateral Sclerosis (ALS) is a fatal progressive neurode-
generative disorder. Despite extensive research, there is currently no
curative treatment available. Daily care focuses on symptom manage-
ment and preserving Health-Related Quality of Life (HRQoL) [1]. There
is an increasing awareness that psychological and behavioral determi-
nants are associated with HRQoL among patients with ALS [1,2].

The concept of illness cognitions and related concepts such as ap-
praisals, illness beliefs, or illness perceptions refer to the way people

think about and perceive their disease [3-5]. The importance of this is
increasingly being recognised across a broad range of conditions, in-
cluding stroke [6], cancer [7-10], Huntington [11], Parkinson's disease
[12], multiple sclerosis [13], spinal cord injury [14] and muscle disease
[15]. One previous study on illness cognitions among ALS patients
described two clusters of ALS patients according to their illness re-
presentations: adaptors and non-adaptors [16]. The two groups were
characterized by different forms of thinking about and perceiving their
disease, with impact on their level of health-related quality of life.
Additionally, research among other diagnostic groups has suggested

* Corresponding author at: Department of Rehabilitation, Physiotherapy and Sports, University Medical Center Utrecht, P.O. Box 85500, 3508GA Utrecht, the

Netherlands.

E-mail address: E.T.Kruitwagen@umcutrecht.nl (E.T.h. Kruitwagen-van Reenen).

https://doi.org/10.1016/j.jpsychores.2020.109974

Received 16 October 2019; Received in revised form 17 February 2020; Accepted 19 February 2020
0022-3999/ © 2020 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/BY/4.0/).


http://www.sciencedirect.com/science/journal/00223999
https://www.elsevier.com/locate/jpsychores
https://doi.org/10.1016/j.jpsychores.2020.109974
https://doi.org/10.1016/j.jpsychores.2020.109974
mailto:E.T.Kruitwagen@umcutrecht.nl
https://doi.org/10.1016/j.jpsychores.2020.109974
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jpsychores.2020.109974&domain=pdf

E.T.h. Kruitwagen-van Reenen, et al.

that different illness beliefs may be prominent at different disease
stages [17]. However, no longitudinal studies among ALS patients have
been performed on this subject, and, therefore, we do not have insight
in how illness cognitions relate to QoL among patients with ALS during
the progression of their disease. For daily practice, having insight in
patients at risk of developing a lower QoL shortly after diagnosis, could
be helpful in delivering personalized care.

The aims of our study are (1) to describe positive and negative ill-
ness cognitions in ALS patients using a validated questionnaire, (2) to
study cross-sectional associations between illness cognitions and
HRQoL, and (3) to study the longitudinal associations between illness
cognitions measured shortly after the diagnosis of ALS with HRQoL at
follow-up. Knowledge about illness cognitions and HRQoL could help
us identify patients who may benefit from interventions.

2. Patients and methods
2.1. Patients

This study used data collected in a multicentre trial (FACTS-2-ALS).
The methods have been published elsewhere [18]. Recruitment took
place between 2009 and 2015. The Medical Ethics Committees from all
participating centres approved the study protocol and informed consent
was obtained from all patients.

Inclusion criteria were: age between 18 and 80 years; life-ex-
pectancy of more than 1 year; predicted forced vital capacity of at least
80%; diagnosed with probable or definite ALS [19], at least one month
post-diagnosis and able to walk and cycle. Data for the current study
were collected at inclusion (T0) and follow-up (after 10 months; T1).
Relevant exclusion criteria were: cognitive impairment (whether or not
related to ALS, preventing the intervention from being completed) and
psychiatric disorder, both assessed using the Cumulative Illness Rating
Scale [20]. Patients could be included for 2 interventions or Usual Care
(control group).

The two interventions comprised of cognitive behavioral therapy
(CBT) or aerobic exercise therapy (AET). For CBT, an additional in-
clusion criterium comprised of a Hospital Anxiety and Depression score
(HADS) [21] above 8 points. Patients in the control group were not
made aware of the possibility of the AET or CBT intervention to avoid a
bias relating to negative feelings concerning not participating in the
treatment arm.

2.2. Measurements

Demographic variables (age, gender), time since onset of first
symptoms and site of first symptoms were collected at inclusion. All
measurements at follow up were collected in the same way as the first
time at TO. Disease severity was assessed using the revised ALS
Functional Rating Scale-Revised (ALSFRS-R) [22]. The ALSFRS-R, a
valid, reliable and sensitive instrument includes 12 items structured on
a 5-point scale (0 = unable, 4 = normal). The items assess limb, bulbar
and respiratory function.

Forced Vital capacity (FVC) as a determinant of lung-capacity was
measured with a spirometer (MicroRPM; PT Medical, Leek, The
Netherlands) and the score was expressed as a percentage of the pre-
dicted score based on the patient's gender, weight, race and height. In
case of insufficient lip closure a face mask was used. Each participant
made 2 attempts and the maximum score was recorded.

Illness cognitions were measured using the Illness Cognitions
Questionnaire (ICQ) [3,23]. This questionnaire consists of 18 items
(three 6-item scales), with a 4-point response scale ranging from ‘not at
all’ to ‘completely’. The three subscales reflect different illness cogni-
tions: Helplessness as a way of emphasizing the aversive meaning of the
disease, Acceptance as a way to diminish the aversive meaning and
Disease Benefits as a way of attributing positive meaning to a disease.
Scale scores are calculated by summing up the item scores and range
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from O to 24. Higher scores indicate greater presence of the illness
cognition in question. The three-factor structure [23] and the clinical
usefulness have been studied and supported by various groups [13,14].
In sum, the ICQ showed a strong internal consistency, reliability, and
good predictive and construct validity. Intercorrelations between the
scales were moderate, which revealed their content validity.

HRQoL was assessed using the Dutch version of the ALS Assessment
Questionnaire (ALSAQ-40) [24]. The ALSAQ-40 is a disease-specific
questionnaire with 40 questions, each with a 5-point response scale.
Domains are mobility, independence in mobility and self-care, eating
and drinking, communication, emotional functioning. The total score
has a range from 0 to 100, with higher scores indicating poorer health
status. Validity and reliability of the ALSAQ-40 are reported to be good
[24,25].

2.3. Statistical analyses

Descriptive statistics were used to describe characteristics of the
study population, ICQ and ALSAQ-40 scores at baseline and at follow-
up. At follow-up, it was assessed whether there were differences in the
baseline scores of those who continued to participate and those who
dropped out. Wilcoxon Signed Rank tests were performed to examine
changes in ALSFRS-R, FVC, ALSAQ-40 and ICQ scores between onset
and follow-up. Effect sizes were calculated using the formular = Z/VN.
Spearman's rank correlation coefficients were computed to assess cross-
sectional associations between potential determinants and ALSAQ-40
scores at TO and at T1. To study the possible correlation between the
illness cognition domains and the rate of disease progression evaluated
by the difference between ALSFRS-R score at baseline and at follow-up
(A ALSFRS-R). This allowed us to understand how the level of disease
progression may influence the illness cognitions in ALS patients. Using
Cohen's rule of thumb, a correlation of 0.10 was considered ‘weak’, of
0.30 ‘moderate’ and of 0.50 ‘strong’ [26,27]. Hierarchical linear re-
gression was used to study the associations between illness cognitions
and ALSAQ-40 scores, controlling for disease severity or HRQoL. Be-
cause of the restricted sample size, only determinants that showed a p-
value < .05 in the correlation analysis (ALSFRS-R and FVC), were en-
tered into the regression models. Variables were entered in the fol-
lowing order: step 1: Illness cognitions; step 2: disease severity vari-
ables, and demographics; Step 3: To study the impact of participating in
AET or CBT, two dummy variables reflecting participating in either AET
or CBT were added to the regression analysis.

Hierarchical linear regression analyses were performed to study the
predictive value of illness cognitions at baseline, corrected for CBT or
AET intervention, on HRQoL at follow-up, while controlling first for
disease severity at baseline and second for HRQoL at baseline.

Residual analyses were performed and multi-collinearity was tested
to search for violations of the assumptions underlying multiple re-
gression. For all questionnaires, up to 25% of missing values were
permitted. These were replaced by the mean of the missing values of the
same scale.

SPSS version 24 for Windows was used for all statistical analyses.

2.4. Results

A total of 72 patients were included in the FACTS-ALS trial and 48
patients completed all questionnaires at both baseline and follow-up.
Median follow up period was 10.0 months, mean follow up period was
10.1 months (SD 0.57, range 9-12 months). Of these 48 patients, 6 were
allocated to the CBT intervention, 16 to the AET intervention (11 of
whom completed the module) and 26 to the usual care group. The most
frequent reason for dropping out of the trial was death or because they
experienced participation as too burdensome. Table 1 presents patient
characteristics and scores on the primary outcome measures. No sig-
nificant differences (p < .05) at base line were found between patients
who participated at follow-up and those who dropped out of the study.
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Table 1
Patients' characteristics at baseline (T0) and follow up (T1).
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TO all patients (n = 72) TO patients who completed T1 Tl (n = 48) Difference at TO between participants and
(n = 48) dropouts at T1,p
Age in years mean (SD) 59.9 (10.6) 60.3 (9.4) 60.5 (9.4) 0.91
Sex, male n (%) 50 (69.4) 31 (64.6) 31 (64.6) 0.21
Time since onset in months Mdn, (IQR) 12.0 (8-21) 13.6 (9-23) 24.0 (20—-32) 0.38
Time since diagnosis in months Mdn 3.3(2-5) 3.3 (2-5) 13.0 (12-15) 0.20
(IQR)

Spinal onset n (%) 53 (73.6) 38 (79.2) 38 (79.2) 0.13
ALSFRS-R Mdn, (IQR) 43.0 (40-45) 43.0 (40-46) 34 (26-39) 0.11

Severe (<27) 1 (1.4%) 1 (2.1%) 13 (27.1%)

Moderate (28-37) 6 (8.3%) 3 (6.3%) 21 (43.8%)

Mild (=38) 65 (90.3%) 44 (91.7%) 14 (29.2%)
FVC% Mdn (IQR) 94.0 (82.2-104) 97 (85-104) 74 (66.3-82.8) 0.19

ALSAQ" Mdn (IQR) 26.9 (17.2-35.6)
Nr of patients in AET intervention 6
Nr of patients in CBT intervention 16

23.1 (15.6-35.6)

40.9 (26.4-53.8) 0.09

ALSFRS-R, revised ALS Functional Rating Scale; FVC, Forced vital capacity; ALSAQ, ALS Assessment Questionnaire.

2 Higher ALSAQ scores indicate lower health related quality of life.

Table 2

Illness cognition scores at baseline and follow-up and change in Illness cognition scores between baseline and follow-up.

ICQ TO (n = 71) TO (n = 48) T1 (n = 48) Effect size, r
Median (IQR) Mean (SD) Median (IQR) Mean (SD) Median (IQR) Mean (SD)
Helplessness 12.0 (10-16) 13.2 (4.4 12.0 (10-16) 12.8 (4.5) 15.0 (13-19) 15.7 (4.1) 0.54
Acceptance 15.0 (12-17) 15.9 (3.8) 15.0 (13-18) 15.3 (3.8) 16.0 (13—-20) 16.3 (4.4) 0.23
Disease benefits 13.0 (10-15) 13.0 (3.7) 13.0 (10-15) 12.9 (3.7) 13.0 (10-16) 13.4 (3.9) 0.09
ICQ, Illness cognition questionnaire; TO start trial, T1 10.6 months later.
IQR, interquartile range; Wilcoxon signed Rank effect size, r = Z/VN.
* p < 0.05
Table 2, distributions of the ICQ scores. Helplessness scores in- domain.

creased significantly between baseline and follow-up, but no significant
changes in Acceptance or Perceived Benefit scores were seen.

Table 3 presents the item scores of the ICQ over time. All item scores
of the Helplessness domain increased over time. Overall Acceptance
scores appeared to be high compared to scores of the Helplessness

Table 3
ICQ item scores of Helplessness, Acceptance and Disease Benefits. % of parti-
cipants scoring Yes on this items.

N = 48 TO (%) T1 (%)

Helplessness

1. Because of my illness, I miss the things I like to do most 41.7 65.9

2. My illness controls my life 50.0 59.6

3. My illness makes me feel useless at times 10.5 27.7

4. My illness prevents me from doing what I would really like 41.7 70.2
to do

5. My illness limits me in everything that is important to me 29.2 46.8

6. My illness frequently makes me feel helpless 16.6 36.2

Acceptance

7.1 can handle the problems related to my illness 75.0 76.6

8. I have learned to live with my illness 47.9 66.0

9. I have learned to accept the limitations imposed by my 37.5 55.3
illness

10. I can accept my illness well 50.0 59.5

11. I think I can handle the problems related to my illness, 39.6 54.3
even if the illness gets worse

12. I can cope effectively with my illness 62.5 61.7

Perceived benefits

13. Dealing with my illness has made me a stronger person 20.8 34.0

14. I have learned a great deal from my illness 18.8 38.3

15. My illness has made life more precious to me 50.1 34.0

16. Looking back, I can see that my illness has also brought 14.6 26.0
about some positive changes in my life

17. My illness has helped me realize what's important in life 50.0 45.7

18. My illness has taught me to enjoy the moment more 60.5 68.1

Table 4 displays the Spearman Correlations between Illness cogni-
tions questionnaire (ICQ) with demographic and disease characteristics
and quality of life (ALSAQ), at TO and T1.

At follow-up, more Helplessness was strongly related to less
Acceptance and moderately related to less Disease Benefits and more
Acceptance was moderately related to Disease Benefits. More
Helplessness was strongly related to higher ALSAQ-40 scores, both at
baseline and follow-up. The relationship between functioning and
HRQoL scores was stronger at follow-up compared to baseline. There is
a significant correlation between A ALSFRS-R and outcome measure
ALSAQ and ICQ-Helplessness.

Table 5 summarizes the results of the cross-sectional regression
analyses at baseline and follow-up. At baseline, Helplessness was the
only ICQ-subscale independently associated with HRQoL, explaining
38% of the ALSAQ-40 score. After adding the other variables, Help-
lessness was still independently associated with HRQoL (total explained
variance 53%). At follow-up, Helplessness was the only ICQ subscale
independently associated with HRQoL, explaining 40% of the variance.
After adding disease severity and controlling for AET or CBT, Accep-
tance and Disease Benefit and disease severity (ALSFRS-R) were sig-
nificantly associated with HRQoL (R? = 0.41), explaining 81% of the
variance in HRQoL at follow up.

Table 6 summarizes results of the longitudinal analyses. A total of
48% of the variance in HRQoL at follow-up was explained by HRQoL at
baseline. Illness cognitions at baseline were not significantly associated
with HRQoL at follow-up, when adjusted for baseline HRQoL. When
entering ALSFRS-R (baseline) and ICQ scales (baseline) together in the
model, 27% of the variance in HRQoL at follow-up was explained by
Helplessness scores at baseline.

This model did not change after controlling for CBT or AET.
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Table 4
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Spearman correlations between Illness cognitions questionnaire (ICQ) with demographic and disease characteristics and quality of life (ALSAQ), at TO and T1.

Cross-sectional TO (n = 72)

Cross-sectional T1 (n = 48)

ALSAQ TO Helplessness Acceptance Disease benefits ALSAQ T1 Helplessness Acceptance Disease Benefits
Gender, (m)” 0.09 -0.22 —0.34" -0.11 0.11 0.16 -0.25 -0.14
Age 0.05 0.10 —-0.25 -0.09 —-0.16 0.18 —-0.14 0.06
ALSFRS-R -0.63 —0.48 —-0.02 0.09 —-0.86 —0.43 0.12 0.15
A ALSFRS-R 0.81 0.46 -0.17 -0.11
FVC -0.27 —0.08 0.07 —0.10 -0.52 -0.31 0.18 0.16
ICQ-H 0.64 1.00 -0.10 -0.13 0.51 1.00 —0.47 —-0.37
ICQ-A —-0.08 —0.10 1.00 0.18 -0.34 —0.47 1.00 0.35
1CQ-DB 0.07 -0.13 0.18 1.00 -0.32 -0.37 0.35 1.00

TO start trial, T1 10 months. ALSFRS-R, revised ALS Functional Rating Scale; A ALSFRS-R, difference T1-T0 in ALSFRS-R score; FVC, Forced vital capacity. ICQ, Illness
cognitions questionnaire; ICQ-H, Illness cognitions questionnaire Helplessness; ICQ-A, Illness cognitions questionnaire-Acceptance; ICQ-DB, Illness cognitions

questionnaire-Disease Benefits; A ALSFRS-R, difference T1- TO ALSFRS-R scores.

*p < .05.
= p < .01.
2 Point-biserial correlation.

Table 5
Linear regression analysis of the effects of illness cognitions on health related
QoL (ALSAQ Sum score) at TO and T1.

Cross-sectional TO (n = 72)  Cross-sectional T1 (n = 48)

Step 1, B Step 2, Step 1, B Step 2, B
ICQ-Helplessness 0.62 0.44 0.56 0.13
ICQ-Acceptance NA NA —0.08 0.17
ICQ-Disease Benefits NA NA —0.04 0.19
ALSFRS-R NA —0.40 NA —0.66
FVC NA —-0.20 NA —0.16
Dummy CBT —0.04 —0.08
Dummy AET 0.07 0.09
AR? 0.38 0.15 0.40 0.41
Explained variance 53% 81%

TO start trial, T1 10 months. B, standardized coefficient. NA, not added. ALSAQ,
ALS Assessment Questionnaire; ICQ, Illness cognitions questionnaire; ALSFRS-
R, revised ALS Functional Rating Scale; FVC, Forced vital capacity; Yes/no CBT,
participation CBT intervention yes/no; Yes/no AET, participation AET inter-
vention yes/no.

*p < .05.

Table 6
Predictive linear regression analysis with ICQ subscales and ALSFRS-R or
ALSAQ at TO as possible correlates of ALSAQ at T1.

TO Step1  Step 2 with ALSAQ Step 2 with ALSFRS-R
TO TO
B B B
ICQ-Helplessness 0.44 0.07 0.43
ICQ-Acceptance 0.03 0.02 0.02
1CQ-Disease Benefits —0.16 —-0.20 -0.17
ALSAQ-TO NA 0.59 NA
ALSFRS-R TO NA NA —0.03
AR-square 0.27 0.22 0.01
Total R-square 0.27 0.48 0.27

Dependent variable: ALSAQ-T1. 3, standardized coefficient. NA, not added in
analysis. TO start trial, T1 10 month; NA, not added in the analysis.
*p < .05.

3. Discussion

There is an increasing awareness that psychological factors are as-
sociated with HRQoL among patients with ALS. The results of this study
showed a significant increase of Helplessness, but no significant
changes in Acceptance or Disease Benefits between baseline and follow-
up. Despite this, at follow up Acceptance and Disease Benefits measured

at follow up were independently related to HRQoL. Helplessness was
further independently related to HRQoL at baseline and Helplessness
measured at baseline was an independent predictor of HRQoL at follow-
up.

The Helplessness score at baseline was equal to scores among pa-
tients with Rheumatoid arthritis (RA) and lower compared to scores
among breast cancer patients and patients with Multiple Sclerosis (MS),
in a latter phase of their disease. [3,10,13]. Baseline Acceptance and
Disease benefits scores were lower (= worse) compared to scores
among patients with RA, MS and after stroke [3,6,13]. At follow-up
Helplessness score were higher (=worse) than the scores found among
stroke patients and patients with spinal cord injury [6,14]. Our patients
experienced physical deterioration, which is usually not the case among
stroke patients and patients with spinal cord injury which can explain
the higher scores. Acceptance and Disease Benefits scores at follow-up
were lower (=worse) than those found among spinal cord injury pa-
tients and stroke patients in a longitudinal study. Again, this could be
associated with the physical deterioration our patients experienced.
Compared to these patients, ALS patients reported more change in ill-
ness cognitions.

The association between the ICQ-helplessness scores and ALSAQ-40
changed over time. Corrected for disease severity, higher Helplessness
scores at baseline were associated with lower HRQoL at follow-up. This
result implies that we may have found a way to select a subgroup of
patients shortly after diagnosis who might need extra attention in daily
care. This group might benefit from a psychological intervention, such
as described in studies among patients with muscle disorders (including
ALS patients) [28-33]. To target helplessness specifically as an un-
favourable cognition individual, daily care should focus on 1: physical
aspects of helplessness due to physical limitations and ongoing dete-
rioration by providing personalized care, just in time (assistive devices
just in time, adequate symptom management and shared decision
making during multidisciplinary care). 2: on the feelings of helplessness
due to loss of control.

Despite the fact that Acceptance and Disease benefit scores did not
increase significantly, these scores were associated with HRQoL at
follow up. At that moment patients have had more experience with the
impact of the disease. As stated by Evers, Acceptance can be regarded a
way to diminish the aversive meaning of disease and Disease Benefits as
a way of attributing positive meaning to a disease. This explains the
association with HRQoL and gives ground for psychological interven-
tions based on ACT.

Helplessness at T1 was significantly correlated with disease severity
(ALSFRS-R) and change in disease severity (AALSFRS-R scores). This
association between higher Helplessness scores and disease progression
was also found in patients with multiple sclerosis [13]. There is a wide
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variety in disease progression and survival among patients with ALS
[34]. Future studies including larger samples could compare the course
of illness cognitions between subgroups with different survival prog-
nosis. In our population the correlation between Helplessness and dis-
ease severity increased over time, which may be explained by greater
physical deterioration at follow-up. However, the questions in the
Helplessness scale are not all oriented at physical functioning. Patients
apparently experience an overall feeling of Helplessness due to dete-
rioration. As the variety in Helplessness is strongly correlated to
HRQoL, it is important to monitor patients frequently. In our study, 22
patients participated in an intervention of the FACTS-2-ALS trial (CBT
or AET). We evaluated the impact of these patients who participated in
an intervention, on our results. This has not lead to different conclu-
sions, and therefore we included the data of these patients in our cal-
culations.

Based on theories about post-traumatic growth and response shift
and results from other studies [2,8,35,36] we expected, but did not find
an increase of Acceptance and Disease Benefits scores between baseline
and follow-up. Posttraumatic growth is defined as a collection of po-
sitive changes following a traumatic event which stimulates the in-
dividual to re-evaluate his/her worldview. Posttraumatic growth has
interfaces with another phenomenon called ‘response shift’. The re-
sponse shift theoretical model [36] posits that a health state change
(catalyst) causes an individual to utilize cognitive, behavioral, and
emotion-focused coping strategies (mechanisms). Baring these phe-
nomenon in mind, we expected more acceptance and disease benefits in
time. Qualitative research has suggested that different illness beliefs
may be prominent at different disease stages [16]. Regarding the ICQ
item scores, from onset, 50% of the patients score on the acceptance
items. Over time, a higher percentage of patients score helplessness,
simultaneously. One could conclude that these patients have a realistic
insight in the consequences of their disease. Additionally, in accordance
with the Theory of Waldron about psychological adaptation to terminal
illness, there might be a shift in focus of determinants of QoL, physical
functioning to psychological and spiritual domains [37].

This is the first study with a longitudinal focus on illness cognitions
in relation to quality of life among ALS patients. Following patients
over time has given us more insight into the development of cognitions
like Helplessness, Acceptance and Disease Benefits and their associa-
tions with change in HRQoL over time.

However, interpretation of our results must take account of the
following limitations.

First, patients included in the FACTS-2-ALS trial needed to be able
to participate in physical exercise, and therefore the less impaired pa-
tients were selected. At diagnosis, there are patients who have already
severe physical limitations. Patients with a very progressive disease
course are probably not included in this study. However, we do not
have insight in the amount of people who were not eligible to partici-
pate. Second, the impact of cognitive and/or behavioral changes in the
frontotemporal spectrum for example the phenomenon of anosognosia,
due to ALS, were not studied, but we would expect a negative asso-
ciation of frontotemporal behavioral changes with adaptative psycho-
logical processes. Third, we did not include psychological factors such
as resilience or coping in our study; these are factors described among
e.g. cancer patients as influencing the adaptation process [38]. Fourth,
because of the limited sample size, we were able to add only a limited
amount of variables in the regression analysis.

In conclusion, Helplessness was independently associated with
HRQoL in the cross-sectional and longitudinal analyses. In daily care,
we strive to provide personalized care with the aim to optimize QoL
despite physical limitations.The results of this study can help us identify
patients with ALS who might benefit from possible psychological in-
terventions e.g. acceptance and commitment therapy (ACT) or mind-
fulness [32,33,39]. As several authors are indicating that psychological
interventions are promising, we should be studying their efficacy.
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