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Abstract

Introduction: More insight is needed into participation in daily activities and autonomy among patients with amyotrophic
lateral sclerosis (ALS). Aims of this study were (1) to describe the course of participation restrictions and autonomy in
participation during the first 10 months after diagnosis; (2) to study the influence of the rate of ALS progression on the
course of participation. Methods: Secondary analysis of data from the longitudinal multicenter FACTS-2-ALS study.
Self-report questionnaires were administered at inclusion (T0; n=71), at 4 months (T1), 7 months (T2), 10 months
(T3) after inclusion. Median duration of follow-up was 10.0 months. Participation restrictions were assessed using the
sum of the Mobility Range and Social Behavior subscales of the Sickness Impact profile-68 (SIPSOC). Autonomy in
participation was assessed using the Impact on Participation and Autonomy (IPA) Questionnaire. Fast disease progres-
sion was defined as an increase of 1.1 points per month or more on the ALS Functional Rating Scale. Results: Patients
reported participation restrictions in all subscales while having mild physical limitations. There was a decrease of partici-
pation over time (restrictions and autonomy). This decrease was greatest in patients with fast disease progression.
Disease progression negatively influenced movement-related participation more than social interaction domains. Rate of
disease progression was more strongly related to SIPSOC scores compared to IPA scores. Discussion: Preserving partici-
pation may be an important determinant of quality of care for patients with ALS. Rate of progression of the disease
should be taken into account as it was found to be significantly associated with the level of participation.

Keywords: Amyotrophic lateral sclerosis, motor neuron disease, social participation, autonomy, progression

Introduction Disability, and Participation (ICF) (2), participa-

. . . tion is defined as involvement in a life situation
Amyotrophic lateral sclerosis (ALS) is a fatal, pro-

gressive, neurodegenerative disorder. Despite
extensive research, no curative treatment is cur-
rently available. Daily care focuses on symptom
management and preserving participation and
health-related quality of life (HRQOL) (1). In the

International  Classification of Functioning,

and covers an individual's experience in life activ-
ities and social roles, for example, work, leisure
activities, and involvement in the community. It is
a broad concept that can be evaluated from differ-
ent perspectives, such as experienced restrictions
in daily and social activities, or in terms of (loss
of) experienced autonomy and control (3,4).
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The variety and severity of impairments and
disabilities that accompany ALS in relation to
HRQOL have been described extensively (5-7).
There has, however, been less focus on preserving
participation among ALS patients or on how
multidisciplinary care might help optimize their
participation during disease progression. Previous
studies revealed that ALS patients experienced a
withdrawal from many social activities during all
disease stages and that physical decline, psycho-
logical factors, and communication disorders were
associated with participation restrictions in ALS
(8,9). Previous studies also demonstrated that
restrictions in participation are associated with
decreased HRQOL among patients with progres-
sive neurological diseases, including ALS (10-12).
However, no longitudinal data about the impact of
ALS on participation are available.

It is, therefore, important to know more about
the course of participation restrictions, the way
autonomy in participation is upheld in relation to
disease progression, and whether participation
restrictions increase in parallel with physical
decline, or follow a different pattern. This know-
ledge may help optimize supportive care for
patients with ALS. The aims of this study were (1)
to determine the course of participation restrictions
and autonomy in participation in the first 10
months after diagnosis of ALS and (2) to investi-
gate the influence of the rate of ALS progression
on the course of participation.

Materials and methods
Patients

This study concerns a secondary analysis of data
from the longitudinal multicenter FACTS-2-ALS
study (13). Recruitment took place between 2009
and 2015. Patients could be included for two
interventions, cognitive behavioral therapy (CBT)
and aerobic exercise therapy (AET), or usual care
(control group). As neither intervention proved
effective, we studied these patients as one group
(5, 14). Inclusion criteria were: aged between 18
and 80 years; diagnosis of probable or definite
ALS; life-expectancy of more than 1 year (estimate
based on the clinical view of the rehabilitation
physician), predicted forced vital capacity (FVC)
of at least 80%; at least one month post-diagnosis;
and able to walk and cycle. Exclusion criteria
were: cognitive impairment (whether or not related
to ALS, sufficiently serious to prevent the study
from being completed) and psychiatric disorder,
both assessed using the Cumulative Illness Rating
Scale (CIRS) (15). Eligibility criteria were con-
firmed by the rehabilitation physician. All partici-
pants who filled in questionnaires at TO (N=71)
were included in the analyses.

Methods

Data for the current study were collected at inclu-
sion (T0), and 4 months (T1), 7 months (T2),
and 10 months (T3) thereafter. The initial assess-
ment took place within approximately two weeks
of enrollment and included self-administered ques-
tionnaires to be completed at home. Within the
same week, FVC was measured by trained
research assistants. The same procedure was fol-
lowed at T1, T2, and T3. The Medical Ethics
Committees from all participating centers
approved the study protocol and informed consent
was obtained from all patients.

Instruments

Experienced  participation  restrictions  were
assessed using the 68-item Sickness Impact profile
(SIP68) (16). The questionnaire comprises Ssix
subscales, two of which measure participation
restrictions: Mobility Range (10 questions; range
of actions to which a person has (limited) capabil-
ities given his or her health status, such as shop-
ping, house-cleaning, and taking care of personal
business affairs) and Social Behavior (12 items;
possible consequences of a health disorder in a
person's functioning in relation to other people
involving sexual activity, visiting friends, and activ-
ities in groups of people). We used the sum of
these two subscales, the SIPSOC, to measure par-
ticipation restrictions (17). The SIPSOC asks
patients to confirm or deny 22 statements about
possible restrictions in participation. A higher score
indicates more participation restrictions. The
SIPSOC has been proven to be valid and reliable
in individuals with disabilities and SCI (18,19).

The Impact on Participation and Autonomy
(IPA) Questionnaire assesses autonomy in partici-
pation (20). This measure consists of 32 items in
six subscales: Autonomy Indoors (seven items,
mobility indoors, and self-care), Family Role
(seven items, responsibilities, and performing tasks
at home), Autonomy Outdoors (five items, visiting
friends/neighbors, engaging in social activities out-
doors), Social Life (seven items, personal inter-
action with loved ones and friends), and Work/
Education (six items). All items are graded on a
five-point rating scale with discrete responses,
ranging from 0 (very good) to 4 (very poor). For
each domain, the participation score is calculated
by summing the item scores. Higher scores denote
more limitations in participation and autonomy.
The wvalidity, consistency and reliability of the
instrument are good. This has been tested in
patients with a wide range of conditions, in par-
ticular, neuromuscular disease, spinal cord injuries,
traumatic head injuries, multiple sclerosis, stroke,
and rheumatoid arthritis (21-23).
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Demographic variables (age, gender), time
since symptom onset and site of onset were col-
lected at inclusion. Disease severity was assessed
using the revised ALS Functional Rating Scale-
Revised (ALSFRS-R) (24). The ALSFRS-R is a
valid, reliable and sensitive instrument for assess-
ing physical functioning. It consists of 12 items to
evaluate bulbar function, gross and fine motor
function and respiratory function; each item is
scored on a scale of 0—4. Higher scores indicate
better physical functioning.

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 predicted
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 two
attempts and the highest score was recorded.

Analyses

Descriptive statistics were used to describe charac-
teristics of the study population. Rate of disease
progression per month was calculated as the differ-
ence between two ALSFRS-R scores at TO and a
second measurement (the last available measure-
ment in time) divided by the time between these
measurements in months. The median of the dif-
ference score was calculated and used as cutoff to
define two subgroups: “slow” progression and
“fast” progression. Mann—Whitney tests were per-
formed at TO to describe differences in participant
characteristics between these two subgroups.

To provide greater insight into changes in par-
ticipation, scores were calculated for individual
items, subscales of the SIPSOC and the subscales
of the IPA. To analyze the course of participation
between TO and T3, random coefficient analysis
(multi-level analysis) was applied. With this tech-
nique, all available data could be used. SIPSOC
scores, SIPSOC Social Behavior and Mobility, and
all IPA subscales were separately used as the

Table 1. Patient characteristics.

dependent variable, resulting in eight different
models. First, unconditional means models were
fitted with a random intercept to account for
nested data within individuals (due to the repeated
measures). Next, the models were expanded by
adding a random intercept to account for nested
data within the intervention conditions (CBT,
AET, or usual care). Likelihood ratio tests were
used to assess model fit. For all SIPSOC and IPA
subscales, adding a random intercept for interven-
tion condition did not result in a significantly bet-
ter model. Therefore, in all cases, we used the
models with only a random intercept to account
for repeated measures within individuals.

Subsequently, time was entered into the models
as a set of three dummy variables with TO as refer-
ence. Finally, the dichotomous disease progression
variable was added to the model to study the effect
of disease progression and the interaction effect
between disease progression rate and participation
time. In case the effect was significant, Cohen’s
effect size was calculated, to determine the impact
of progression and (d=difference between scores at
T3/SD of baseline score). Using Cohen’s rule of
thumb, an effect size of 0.12 was considered
“small”, of 0.30 “medium”, and of 0.50 “large”
(25). SPSS version 25 for Windows was used for
all statistical analyses (SPSS Inc., Chicago, IL).

Results

Seventy-one patients were included. Of these 71
patients, 10 patients were allocated to CBT, 26
patients were allocated to AET, and 35 patients
were allocated to the control group. Seven patients
died during the course of the study and 14
dropped out because they experienced the study as
too burdensome (total 21 patients). Of these 21
patients, we included data of 13 patients, of which
there were data of at least two measurements
in time.

Patient characteristics are displayed in Table 1.
Progression of disease was calculated for 63

TO, slow TO, fast Difference
TO (n=171) n=730 n=33 Slow vs. fast; p

Age in years, mean (SD) 60.1 (10.5) 60.6 (11.7) 58.8 (8.8) 0.21
Sex, male, n (%) 49 (69) 19 (63) 26 (79%) 0.18
Time since onset in months, mean (SD) 17.2 (12.8) 22.0 (15.7) 13.1 (7.1) 0.01%*
Spinal onset, # (%) 52 (73) 25 (83) 21 (64) 0.08
ALSFRS-R at inclusion, mean (SD) 42.1 (3.7) 41.7 (4.4) 43.0 (2.9) 0.34

Severe (<27) (%) 1 (1.4%) 1(3.3) 0

Moderate (28-37) (%) 6 (8.5%) 4 (13.3) 0

Mild (>38) 64 (90) 25 (83) 33 (100)
FVC% mean (SD) 91.3 (16.9) 96.9 (11.1) 88.2 (18.4) 0.08

ALSFRS-R: revised ALS Functional Rating Scale; TO slow: subgroup with slow progression, <1.1 point on ALSFRS-R/month; T0
fast: subgroup with fast progression >1.1 points on ALSFRS-R/month; slow vs. fast, p: significance of difference between groups

(slow vs. fast progression at inclusion) by Mann—Whitney’s test.
*Significant (p < 0.05).
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Table 2. SIPSOC and IPA scores over time.

TO T1 T2 T3
SIPSOC items, mean (SD) n="71 n=063 n=55 n=53
SIPSOC 5.2 (4.2) 8.0 (5.3) 8.4 (5.1) 10.0 (5.4)
SIPSOC Social Behavior 3.8 (2.7) 5.2 (3.2) 5.1 (3.1) 5.9 (3.2)
SIPSOC Mobility Range 1.4 (2.3) 2.9 (2.8) 3.3 (2.8) 4.1 (2.9)
TO T1 T2 T3
IPA, mean (SD) n="71 n=63 n=54 n=52
Autonomy Indoors 0.7 (0.7) 1.0 (0.8) 1.1 (0.7) 1.3 (0.9)
Family Role 1.5 (0.9) 1.6 (0.9) 1.8 (1.0) 1.8 (1.0)
Autonomy Outdoors 1.2 (0.9) 1.4 (0.9) 1.4 (0.8) 1.6 (0.9)
Social Life Relationships 0.8 (0.7) 0.9 (0.6) 1.0 (0.6) 1.0 (0.6)
Work Education 2.0 (0.9) 2.3 (1.1) 2.0 (1.0) 2.2 (0.9)
n=31 n=34 n=19 n=23

Higher score means more restrictions (SIPSOC) and less autonomy (IPA) in participation.

patients who filled in questionnaires, at least at TO
and T1. The median progression rate was 1.1
points per month. We defined slow progression as
<1.1 points per month and fast progression as
>1.1 points per month. Time since onset of ALS
was the only variable showing a significant differ-
ence between the patients with slow progression
versus those with fast progression.

SIPSOC item scores over time from the com-
plete case analysis are presented in Table 2 and in
the Supplement. The proportion of patients who
experience participation restrictions over time
(affirmative answer to the questions) increases for
almost all items. Over time, most patients
(40-72%) reported restrictions in daily work and
chores around the house, in participating in social
activities, and from onset about 40% of the
patients reported restrictions in sexual activity and
community activities. Four groups of SIPSOC
items can be distinguished: (1) “Minor
restrictions” is a category with items to which
hardly any patients report restrictions throughout
the study (indoor mobility, taking care of personal
business). (2) “Restrictions from the start of the
study” is a category of items with a substantial
amount of patients reporting restrictions from
onset and which increases over time (sexual activ-
ity, community activities, regular daily work
around the house, doing heavy work around the
house). (3) Items showing a strong increase of
patients reporting restrictions during the study
(activities around the house, household activities,
going out at night, visiting friends). (4) Items that
were difficult to categorize. Table 2 also shows
mean IPA scores over time from the complete case
analyses. Autonomy Indoors scores increase most
over time, followed by Autonomy Outdoors. Social
life and relationships scores are lowest from onset
and throughout the course of the study.

(a) SIPSOC over time

12,00
10,00

8,00

w— S IPSOC Total S |PSOC-SocialBehaviour SIPSOC-Mobility

(b) [PA
2,5
I ——
2 —_— }
1 /
—_—
05
0
70 T1 T2 T3

e Autonomy indoors === Family Role

Autonomy outdoors Social life/ Relationship

Work/ Education

Figure 1. (a) Estimated SIPSOC scores, based on estimates of
fixed effect over time. Higher score means more restrictions in
participation. (b) Estimated IPA scores, based on estimates of
fixed effect over time. Higher score implies less autonomy.

Rate of change in participation over time
(longitudinal models)

Figure 1(a,b) shows the estimated SIPSOC (par-
ticipation restrictions) and IPA (autonomy in
activities) scores, based on estimates of fixed
effects. Overall, the SIPSOC and the IPA scores
increased significantly over time (Tables 3 and 4).
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Table 3. Rate of change in participation (measured by SIPSOC scores, Social Behavior and Mobility) over 10 months after diagnosis
of ALS (N="71) and associations with disease progression (n=63).

SIPSOC SIPSOC Social Behavior SIPSOC Mobility Range
Time Time and Time Time and Time Time and
only ALS progression only ALS progression only ALS progression
Intercept 5.21% 4.92% 3.81% 3.38% 1.41% 1.52%
Time factors
TO0-T1 2.88* 1.59* 1.40%* 0.82 1.47% 0.86*
TO-T2 3.65% 1.98* 1.53% 1.03* 2.13% 1.06*
TO0-T3 5.54* 3.57* 2.57* 1.65%* 2.94%* 1.99*
Progression 0.01 0.56 -0.43
TO0-T1 x progression 2.62%* 1.25% 1.28%
TO0-T2 x progression 3.53% 1.03 2.36%
TO-T3 x progression 4.08%* 1.97* 2.19%
Total: total population.
All four models had random intercepts. All figures are regression coefficients from random coefficient analyses.
*5 < 0.05.
Associations with disease progression movement indoors/outdoors more than those

Disease progression and time by progression inter-
action effects were calculated in a subgroup of 63
patients. Significant time by progression inter-
action effects were observed with regard to the
total SIPSOC and the subscales Mobility Range
and Social Behavior (the latter only between
T0-T1, T0-T3), showing that the number of par-
ticipation restrictions increased more in patients
with faster progression of disease (Table 3). We
additionally calculated the effect size, regarding the
impact of progression. Cohen’s effect size was
respectively 0.97 for the SIPSOC scale (large
effect), 0.93 for subscale Mobility Range (large
effect), and 0.77 subscale Social Behavior
(medium effect).

Regarding the IPA, significant time by progres-
sion interaction effects were observed for
Autonomy Indoors and Autonomy Outdoors (both
between TO0-T2, T0-T3) (Table 4). Cohen’s
effect size was large, respectively 0.89 and 1.0. No
interaction effect of progression of disease was
observed for Family Role and Social Life (IPA),
meaning that in our population, patients with fast
progressive disease do not experience less auton-
omy in participation with regard to Family Role or
Social Life compared to patients with slow pro-
gression. We cannot draw conclusions about Work
and Education, because of the large number of
missing values for this subdomain of the IPA.

Discussion

ALS patients reported participation restrictions in
all subscales shortly after diagnosis, while experi-
encing relatively mild physical limitations.
Participation decreased over time (restrictions and
autonomy), to the greatest extent in patients with
a more rapidly progressive disease course. Over
time, rate of disease progression negatively influ-
enced the participation domains related to

related to social interaction domains. Rate of dis-
ease progression also negatively influenced experi-
enced restrictions in activities (SIPSOC scores)
more than the sense of autonomy (IPA).

As stated before, after onset 34% of the
patients were already experiencing restrictions in
sexual activity, 36% in community activities, and
72% in heavy work around the house. These per-
centages did not change significantly over time,
which could suggest that physical decline is not
associated with these factors. On the other hand, it
could also suggest that ALS care in The
Netherlands is very effective in arranging adequate
auxiliary tools during those 10 months. Our results
on sexuality are consistent with previous studies,
showing that sexuality plays a crucial role in per-
sonal well-being (26). These results imply that
dealing with restrictions in sexuality, experienced
by ALS patients and their partners, may be an
important early topic for multidisciplinary care.

A substantial number of the patients experience
restrictions in community activities (church, volun-
tary work, clubs), indicating that this is an import-
ant group to identify to prevent social
isolation (27,28).

In over two-thirds of patients, restrictions in
being able to do regular and/or heavy housework
were reported, meaning that support from care-
givers, family, and/or neighbors was needed. This
is also reflected in the IPA subscale “Family
Role”. Throughout the study, participants reported
the least autonomy in these activities. Compared
to patients with spinal cord injury, mean SIPSOC
scores showed that patients with ALS reported
fewer participation restrictions shortly after the
diagnosis of ALS, but considerably more restric-
tions 4 and 10 months later (29). At onset,
patients in our study were able to walk and exer-
cise on a home-trainer, but experienced physical
decline due to progression of the disease. In
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of progression from 1 month after diagnosis.
Having insight in rate of progression can help
determine which patients are more “at risk” of
restrictions in participation at the beginning of this
palliative care process. This would improve the
personalized care we aim to give our patients.

As patients included in the FACTS-2-ALS trial
needed to be able to participate in physical exer-
cise, less impaired patients were selected at base-
line. One could argue, therefore, that participation
restrictions were possibly underestimated at base-
line. However, slope of disease progression in our
patients is comparable to that of patients in other
studies (40). Hence, we do not believe that
patients with a fast progressive disease course are
under-represented in this study. This is a second-
ary analysis of data of the FACTS-2-ALS study.
Follow-up of this study is 10 months which is rele-
vant but relatively short. Future studies should
have a follow up throughout the disease course
giving us important knowledge adjuvant to natural
course studies on physical complaints.

We used multilevel analysis to deal with the
dropouts. All 13 patients who dropped out during
the study, but who were included in analysis, were
in the fast progression group. Had we not used
multilevel analysis, then data of these patients would
not have been included and our results would have
been set to high and we would have underestimated
the levels of participation restrictions.

We did not focus on possible other determinants
of participation, such as communicational problems.
This should be the focus of future studies (41).

We made the assumption of a linear course of
disease progression measured by the ALS-FRSR.
However, the rate of progression of ALS, based on
change in ALSFRS-R, is not necessarily linear.
Yet, the rate of progression calculated for our
patients is not always calculated over the same
interval of time. We choose to follow standard
practice for clinical trials where both trial design
and the analysis virtually always assume a linear
trend in ALSFRS-R rate of decline. Additionally,
we conducted a multilevel analysis with progres-
sion as the outcome and time as predictor to inves-
tigate the course of progression. The results
supported our choice to assume a linear trend.

In conclusion, ALS patients in the first 10
months after diagnosis experienced an increase of
participation restrictions and loss of autonomy
over time, which was highest in patients with rap-
idly progressive disease. Over time, rate of progres-
sion of the disease negatively influenced the
participation domains related to movement
indoors/outdoors, more than those related to social
interaction domains, and negatively influenced
experienced restrictions in activities (SIPSOC
scores) more than the sense of autonomy (IPA).

Our results indicate that, from day one, focus
on participation is an important determinant for
optimal multidisciplinary care of ALS patients and
their caregivers. Professionals must be aware that
even patients with relatively mild physical limita-
tions experience restrictions (in sexuality, commu-
nity activities) and loss of autonomy in important
activities. Prioritizing a patient’s participation in
social and meaningful activities is one of the char-
acteristics of person-centered care (42) and
improves quality of life.
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