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Abstract

Purpose Amyotrophic lateral sclerosis (ALS) is a progressive motor impairment leading to early death. Religiousness is one
of the factors potentially alleviating the psychological burden of patients. However, its role might vary according to cultural
context. Our study aimed to analyze religiosity, and its clinical, psychological and socio-demographic correlates in ALS
patients and controls, comparing two European countries with different cultural backgrounds.

Methods 268 Polish and German ALS patients, including 18 with locked-in syndrome (LIS) and 198 healthy controls
(HC) were interviewed about religiousness, quality of life (Qol), depression, functional status and pain. A follow-up was
conducted on 71 patients.

Results Polish subjects had a significantly higher level of public, private and general religiosity than the German sample.
Importantly, we found no difference in total and public religiousness between ALS patients and HC within either population.
Only the private religiousness was significantly higher in German patients compared to controls. In the same sample, private
religiousness correlated with functional impairment due to disease progression. In ALS groups and LIS patients, religious-
ness did not correlate with any disease-associated factors: disease duration, pain, Qol or depression. Follow-up comparisons
in the ALS group revealed worsening functional status, increased depression and no significant change in religiosity.
Conclusions Religiosity was linked to the cultural background rather than ALS. Generally, it did not correlate with clinical,
psychological and socio-demographic parameters and was stable throughout disease progression. The only exception was
the relationship between the functional decline and private religiosity among German patients.

Keywords Amyotrophic lateral sclerosis - Religiosity - Depression - Quality of life - Pain - Culture

Introduction

Amyotrophic lateral sclerosis is a fatal, neurodegenerative
disease of both upper and lower motor neuron. Starting with
(4 Magdalena Kuzma-Kozakiewicz a variable degree of weakness and wasting of the limb, facial

mkuzma@wum.edu.pl or respiratory muscles, the disease inevitably leads to quad-
riplegia, anarthria, aphagia and respiratory failure. Although
a number of factors predict survival, the disease prognosis
remains poor in an individual patient [1]. Accordingly, about
half of the patients die within 30 months from the first symp-
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efficient causative treatment for ALS. Two registered drugs,
riluzole and edaravone, are only able to slightly prolong sur-
vival or reduce disease progression [5].

Considering the complexity of the physical problems,
patients are in need of medical, physical, psychological and
spiritual aid. Religion is perceived as an important source of
psychological support [6]. It is associated with several aspects
of mental and/or physical health, providing coping strategies,
influencing well-being, depression, anxiety and health behav-
iors [7]. Religion was previously found to determine well-
being in patients with ALS (PALS) [8—10], but the external
and internal factors able to facilitate psychosocial adaptation,
may vary between countries [11]. Given the fatal nature of
ALS, we hypothesized that religiosity was a universal source
of consolation and/or support in the affected individuals.
Therefore, we were interested to see (1) if PALS were more
religious than healthy individuals (HCs), (2) if living in dif-
ferent countries with their cultural and religious backgrounds
could affect the overall religiosity of PALS, (3) whether par-
ticular socio-demographic factors, as well as clinical stage
correlated with religiosity in PALS, (4) if religiosity changed
along the disease progression, (5) whether individual’s religi-
osity was linked to depression and quality of life (QoL). To
conduct the study, we chose Germany and Poland, two neigh-
boring European countries with different socio-, demographic
and religious backgrounds. While Germany after World War
II was a part of Western Europe with increasing economic
status, gradual laicization, liberalization and loosening family
ties, in Poland under the communist regime similar processes
were much slower. Additionally, a vast majority of the Pol-
ish population perceived family as a synonym for support and
safety, while religion—a long-lasting source of strength in
regaining individual and societal freedom. Also, Germany was
originally protestant or catholic, while Poland after the World
War II was much less diverse and Catholicism was a clearly
dominant religion. These differences are still apparent today
when Christians constitute approximately 50% of the German
and 93% of the Polish society with 36% atheists in Germany
and 5% in Poland [12]. In view of the above, it was important
to analyze the patients’ religiousness on the background of
healthy individuals from the same society. Hence, the overall
aim of the study was to analyze religiosity and its links with
sociodemographic, clinical and psychological factors in PALS
and HC from the neighboring European countries with con-
trasting cultural backgrounds and patterns of religiosity.

Patients and methods
Patients

Two hundred and sixty-eight PALS were consecutively
recruited at a single reference Polish (n =133) and German
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(n=135) university in-/outpatients clinics between 2014
and 2018. They constituted approximately 80% of all
patients consulted at both centers fulfilling the inclu-
sion criteria. The most frequent reasons for not partici-
pating were physical/mental fatigue, early state pre- or
post-PEG insertion or qualification for NIV/IV (for hos-
pitalized patients) or unwillingness to participate. The
inclusion criteria were: age > 18 years, clinically definite,
probable or probable laboratory-supported ALS accord-
ing to the El Escorial revised criteria [13], time since
diagnosis > 3 months, Polish/German mother tongue. The
exclusion criteria were: dementia and other neurological/
general conditions that could physically/psychologically
influence the study outcome (e.g., stroke or bipolar disor-
der). The general group (GG) consisted of 115 Polish and
135 German patients; 38 Polish and 33 German patients
were also available for a follow-up interview (15.53 +4.43
and 14.23 +5.52 months, respectively). There was an addi-
tional subgroup of Polish PALS with locked-in syndrome
(LIS, n=18), whose recruitment process was previously
presented [14].

The healthy control group (HC) consisted of 198 age-,
gender-, and education-matched individuals from the
respective countries (n =98. Poland and n =100, Ger-
many) without neurodegenerative and psychiatric diseases.
Subjects were invited to the study via personal communi-
cation (ie. colleagues or hospital staff not involved in the
study, accompanying persons of patients consulted with
benign/transient conditions ie. headache, discopathy etc.)
or social networks (facebook, What’s app).

All subjects signed informed consent prior to inclusion
in the study. Patients in LIS provided informed consent
using an eye-tracking system in the presence of a rater
and another witness not related to the study. All interviews
were conducted in patients’ native languages. The study
was approved by the local Ethical Committees (Poland
KB/138/2013; Germany 19/12) in accordance with the
ethical standards of the 1964 Declaration of Helsinki and
its amendments.

See Tables 1, 2 and 3 for demographic and clinical char-
acteristics of ALS patients and controls.

The study was performed by neurologists specialized in
neuromuscular diseases and clinical psychologists. Inter-
views were performed during in-patient or following out-
patient visits. LIS patients were interviewed at home; they
provided answers to interview questions using conven-
tional eye-tracker systems or BCI systems as previously
reported [14]. Patients’ data were anonymised according to
the EU General Data Protection Regulation [15]; anonymi-
sation lists were kept password-protected. The database
used for further analysis did not contain sensitive data
enabling subject identification.
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Table 2 Comparison of continuous clinical characteristics across ALS groups

ALS Germany ALS Poland Germany vs LIS ALS PL
Poland* vs LISt
N M SD N SD p N M SD p
Disease duration (months) 135 23.21 11.39 115 26.32 13.92 0.057 18 144.39 218.62 <0.001
Time since diagnosis (months) 133 11.06 7.11 115 11.12 8.52 0.958 18 73.50 43.69 <0.001
ALSFRS-R 134 3436 8.07 110  34.79 6.50  0.642 18 2.44 3.35 <0.001

ns not significant, ALS amyotrophic lateral sclerosis, LIS polish ALS patients with locked-in syndrome, ALSFRS-R ALS Functional Rating Scale

revised form
*+Significance of bootstrap independent sample z-test

*+*Significance of Mann—-Whitney test results

Table 3 Polish and German

. . . ALS Germany
patients with amyotrophic

ALS Poland

ALS PL
vs LISt

Germany vs LIS
Poland™*

lateral sclerosis—comparisons

of dichotomous clinical N (total) N %

N(ota) N % P

N(tota) N % P

characteristics

PEG 135 16 119
NIV 135 49 363
v 135 0 O

111 6 54 0.115 18 18 100 <0.001
111 6 54 <0.001 18 2 11.1  0.309
111 0 0 - 18 16 889 <0.001

ALS amyotrophic lateral sclerosis, LIS Polish ALS patients with locked-in syndrome, PEG percutaneous
endoscopic gastrostomy, /V invasive ventilation, NIV non-invasive ventilation

*Significance of Fisher’s exact test

Clinical data

Functional/clinical status was assessed with the ALS
Functional Rating Scale-revised (ALSFRS-R), ranging
from O (locked-in state) to 48 (no functional impairment)
[16]. The percentage of patients who were supported by
percutaneous endoscopic gastrostomy (PEG), invasive
(IV) and non-invasive ventilation (NIV) is presented in
Table 3.

Religiousness

Religiousness was quantitatively assessed with the Idler’s
religiosity scale (IIR), a four-item instrument which
measures public, private and general religious involve-
ment. The public part concerns attendance at religious
services and the number of community members known
to the respondent. The private part represents a subjective
religious experience. The score of public (2-10) and pri-
vate religiousness (2—7), add up to the total score between
4 (the least religious) and 17 (the most religious) [17].
Cronbach alpha values for German and Polish samples
were: 0.82 and 0.81 for total, 0.67 and 0.57 for public and
0.88 and 0.85 for private religiousness.

@ Springer

Quality of life and depression measures

Global QoL was measured by the anamnestic comparative
self-assessment (ACSA), which allows to estimate overall
well-being using a -5 to 5 scale with the extreme scores
labeled as the worst (—5) and best (5) experience in the
subject’s life. [18, 19]. Depression was measured with the
ALS-Depression-Inventory 12 Items (ADI-12; numeric
scores between 12 and 48) where higher results indicated
lower mood [20]. The reliability of ADI-12 was satisfactory
in both groups (Cronbach alpha=0.77 and 0.89 in Polish
and German participants, respectively).

Due to lack of validated translations, for the purpose of
the study ACSA and ADI-12 were adapted from original
English versions. Translation accuracy and content valid-
ity were ensured by carrying out a procedure consisting of
translation, independent back-translation, and final verifica-
tion performed by experienced clinical psychologists flu-
ent in English and the target language (See Supplementary
Materials Part A).

As a single-item measure, ACSA does not allow for the
assessment of internal consistency. It is, however commonly
used in severely ill subjects and shows satisfactory psycho-
metric properties (see: [18] for detailed analysis). Both
translated tools were previously used by our group [11].
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The same ACSA adaptation was used in the phase 3-clini-
cal study ORARIALS-01/02 in PALS and caregivers [21].

Pain

Pain level was expressed on a quantitative scale (fre-
quency: How often do you feel pain? 1 =never to 6 =every
day; intensity: How severe is this pain? 1=1ack of pain to
6 =unbearable pain).

Statistical analysis

To estimate the effects of Country (Poland vs Germany) and
Diagnosis (PALS vs healthy controls) on continuous out-
comes 2-way ANOVA was used. Logistic regression in the
same design tested hypotheses concerning the distributions
of gender across groups. In two-group or two-measurement
comparisons, 7-tests were performed with the exception of
analyses involving the LIS group which, due to the limited
sample size, were based on the Mann—Whitney test. The
independence of nominal variables was tested using Fisher
exact test. All correlations were computed using Spearman’s
rho coefficient. Due to the non-normality of many of the out-
come measures and the presence of outliers, the significance
of all parametric tests was based on bootstrap p-values (2000
samples). For statistical inference, p-values < 0.05 were con-
sidered significant.

This study constitutes a part of a scientific project ,,Needs
in ALS” which focuses on the end-of-life dilemmas of
PALS. Hence, initial power calculations were related to the
primary goals of the project and were described in other
publications [11].

Results
Group characteristics
Patients from the general group (GG, n=115 Polish and

n=135 German patients) shared a comparable age, gender,
education and functional status. Among LIS patients, there

(A) Total religiosity

12 7
1
10 1 o
5
8 . L T
4
6 3
4 2
Germany Poland Germany

ALS = Control

(B) Public religiosity

ALS ® Control

was a higher proportion of males, a significantly longer dis-
ease duration and a lower functional state as compared to
the GG. There was also a higher frequency of NIV among
German patients.

Religiosity

The main effect of Illness on religiosity (ALS versus con-
trols) was observed for private but not for public religiosity,
with higher scores in PALS compared to controls. The dif-
ference was however modified by an interaction effect with
the Country, namely the level of private religiousness did
not significantly differ between patients and controls in the
Polish sample, whereas it was significantly higher in Ger-
man PALS compared to the German HC. No other main or
interaction effects involving Diagnosis were present.

There was a significant effect of the Country (Poland
versus Germany) with higher scores of public, private, and
general religiosity in Polish compared to German patients
(Table 1, Fig. 1).

Socio-demographic correlates of religiosity
across groups (Table 4)

ALS patients (GG)

There was a positive correlation between age and private
or total religiosity among Polish but not German PALS. A
negative correlation between religiosity and years of educa-
tion for public, private and overall religiosity was found in
the Polish but not in the German population.

Healthy controls (HC)

There was a positive correlation between age and public
religiosity in German HC and between age and public, pri-
vate and overall religiosity in the Polish HC. There was no
correlation between years of education and religiosity in
either Polish or German healthy subjects.

(C) Private religiosity

I 5 . :

4
’ .
2

Germany

Poland Poland

ALS m Control

Fig.1 Comparison of mean religiousness in Polish and German patients with amyotrophic lateral sclerosis and healthy controls. Error bars

depict 95% bootstrap confidence intervals
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Locked in syndrome group (LIS)

There was a positive correlation between private and total
religiosity and age but not with years of education.

Clinical correlates of religiosity across groups
(Table 4)

ALS patients (GG)

In neither Polish nor German PALS was there a correlation
between religiousness (public/private/overall) and disease
duration, global QoL (ACSA), depression (ADI-12) or pain.
Functional state (ALSFRS-R) negatively correlated with pri-
vate religiousness in the German patients.

Healthy controls (HC)

There was no correlation between religiousness (public/
private/overall), global QoL, depression and pain in either
Polish or German HC (except for a weak positive correla-
tion between total religiousness and frequency of pain in
the German HC).

Locked in syndrome (LIS)

There was a positive correlation between public and pri-
vate religiosity and depression. There was no correlation
between religiousness, disease duration, ALSFRS-R, global
QoL, pain and education.

Follow-up data

At the follow-up visit, PALS presented with a functional
decline (difference of means: — 12 among the Polish and — 9
in the German patients) and increased depression (difference
of mean: 3.6 and 2.6, respectively) as compared to the initial
data. There was no significant difference between religiosity,
global QoL and pain with disease duration. The results did
not differ between Polish and German patients (Table 5).

Discussion

ALS is a strongly handicapping disease that leads to a loss
of physical autonomy in a relatively short time. The patients
are confronted with a progressive functional decline with
full awareness, as cognitive impairment is rare. Physical dis-
ability has been shown to prevent active participation in reli-
gious gatherings [22]. We therefore focused on both private
and public religiousness based on patients’ self-assessment
of the depth of their religiousness, strength and comfort
obtained from religion, as well as attendance at religious
services and acquaintance with other congregation members.

As a coping resource, religiousness has been shown to
correlate with life satisfaction in health and disease across
the globe [23, 24]. Since it constitutes an important element
of the cultural background of a society [25], the impact of
religiousness on several aspects of life may also significantly
vary between countries [26].

Table 5 Descriptive statistics

> S Poland Germany

and comparisons of religiosity,

functional state, pain and N Istmeasure- 2nd meas- pr N 1stmeasure- 2nd meas- p*

depression scores in the ment urement ment urement

follow-up analysis of Polish and

German ALS patients M Sb M SD M S M SD
ALSFRS-R 35 37.66 6.12 2577 996 <0.001 33 37.18 531 28.18 8.42 0.001
Pain (frequency) 29 3.1 229 324 239 0.717 32 341 211 4.00 2.03 0.193
Pain (intensity) 29 224 148 214 138 0.725 32 216 132 250 130 0.227
QoL (ACSA) 38 —-039 235 —-1.05 248 0.309 33 —0.03 2.65 —-0.45 248 0.278
Depression (ADI) 28 24.57 4.69 28.14 4.08 <0.001 33 2324 590 2585 7.58 0.012
Public religiosity 37  5.14 1.69 524 1.92 0.661 33 494 127 488 149 0.779
Private religiosity 38 474 145 4.61 1.79 051533 473 057 458 0.56 0.197
Total religiosity 38 995 292 9.71 3.65 0.602 33  9.67 131 945 1.66 0.446

ALS amyotrophic lateral sclerosis; The functional status measure: ALS Functional Rating Scale revised
form (ALSFRS-R). Global QoL measured using the anamnestic comparative self-assessment (ACSA).
Depression measure: ALS-Depression-Inventory 12 Items (ADI-12). Total, public and private religiosity
measured Idler’s religiosity scale (IIR)

*Significance of bootstrap dependent sample #-test

@ Springer
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Are patients with ALS more religious than healthy
individuals?

Generally, we did not find PALS to be more religious than
HC. The effects of ALS diagnosis were apparent only in the
German population, where the sick individuals reported a
significantly higher private religiousness (which correlated
with functional impairment) compared to HC. In Polish
patients, an analogous difference between the sick and the
healthy was not significant. For the remaining indices, no
such relationship was found.

The specific effect concerning private religiosity of the
German PALS could reflect genuine changes to the spir-
itual life of affected patients [26, 27]. It might be the case
that similar effects in Poland are more difficult to observe,
masked by the overall—much higher—societal levels of reli-
giousness. Indeed, approximately 60% of Polish adults report
attending religious services > lamonth, 25% pray daily and
approximately 40% find themselves “highly religious” as
compared to 24%, 9% and 12% in Germany, respectively
[28]. At the same time, that above reported effect in Ger-
man PALS remains isolated, as no other results in our study
support deepening of religiousness as a correlate of ALS
diagnosis and progression.

May living in different countries (with their diverse
cultural and religious backgrounds) influence
the overall religiosity of ALS patients?

We found significantly higher indices of public, private,
and general religiosity in the Polish compared to the Ger-
man group. The results of PALS closely mimic the patterns
observed in the general population, which is also coherent
with previous findings on the public religiosity in a smaller
group of Polish and German PALS (n =83 in each group)
[11].

Do socio-demographic and clinical factors correlate
with religiosity in patients with ALS?

Among Polish, but not German PALS, religiousness was
significantly linked to age and education. It also significantly
correlated with age in both control groups suggesting the
influence of socio-cultural factors and/or cohort effects. The
association between religion and age has previously been
shown in American (n=122) and British (n=173) reports,
which additionally revealed that private religious activity
was associated with age in elderly patients with chronic dis-
eases [29, 30].

As for the level of education, similarly to our results, a
large American study (n=2537) showed a negative corre-
lation between private religiosity and education, but only a
marginal positive association with public religiosity [31]. In

@ Springer

a meta-analysis of 83 publications, Zuckerman et al. found a
negative correlation between religiosity and intelligence, not
directly modified by the level of education, but dependent on
arational and analytical cognitive style [32].

Interestingly, in the present study we observed no rela-
tionship between public religiousness and functional impair-
ment in either Polish or German PALS. The findings dif-
fer from earlier results obtained in the elderly, where the
attendance in religious gatherings (public religiousness) was
associated with a lower level of functional disability [17, 22,
33]. There was an important impact of physical disability on
declining attendance in religious practices (disability as a
negative short-term factor on attendance) [22]. Our results
can be explained by a younger age of the interviewed indi-
viduals (mean 59.6 in the Polish and 62.6 in German PALS)
not defined as an elderly population and easier access to
online/remote ways of worship as compared to studies from
the twentieth century. The above social changes could not
however explain the fact that in our general patients’ popu-
lation, we found no association between private religious-
ness and functional impairment either. A negative corre-
lation between private religiousness and ALSFRS-R was
only observed in the German subgroup. Again, it can either
be explained by an increased disease-related spirituality in
patients from more secular populations [26] or a higher,
culture-based importance of physical health among the Ger-
mans [34] as compared to the Poles [35]. A study compris-
ing individuals from several countries, or analyzing German
attitudes towards functional impairment in cases of other
diseases would be needed to confirm the above hypotheses.

In summary, the correlations between demographic char-
acteristics and religiousness, do not suggest any ALS-related
specificity, as they are quite similar in comparison with HC.
The differences between Germany and Poland in the role
of age might probably be explained by the cohort effects
(which, in a cross-sectional study are confounded) and dif-
ferences in the trajectories of liberalization and moderniza-
tion of both societies [36].

Does religiosity change along the disease
progression?

We found no correlation between religiousness and disease
duration in either Polish or German PALS. Importantly,
there was also no increase in religiosity in the follow-up
analysis, suggesting that religiousness and patterns of reli-
gious practices might be fairly stable throughout the dis-
ease course. While one can argue that the disease duration
among the interviewed PALS (mean 26 months in Poland
and 23 months in Germany) might be too short to assess the
effects of the adaptation process, the results from the follow-
up data (interview after a mean of 15.5 months in Poland and
14 months in Germany) and a small group of Polish patients
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with LIS (mean disease duration 73.5 months) support the
conclusion about lack of shifts in religiousness over time.
Our results go in line with previous analyses by Walsh et al.
and Bremer et al., who showed no significant change in reli-
giousness among PALS over time/disease progression [9,
37]. Robbins et al. found only a subtle change in religiosity
and QoL despite a significant decline in physical function
among PALS [38]. Similar results were found in Parkin-
son’s disease, where the disease progression did not lead to
changes in religiosity [39].

Although frequently neglected, pain occurs in a consider-
ably high number of PALS at every disease stage [40]. In the
current study, we found no correlation between religiousness
and pain incidence or intensity among PALS and controls
from both countries (except for a weak positive correlation
between total religiousness and frequency of pain in the Ger-
man HCs). Similar results were obtained in North American
and Brazilian patients with musculoskeletal [29] or pelvic
pain, respectively [41].

Is religiosity linked to depression and the quality
of life?

Several studies discussed the buffering effects of religious-
ness on depression [42, 43]. We didn’t show correlations
between religiousness (public/private/overall) and depres-
sion in PALS and HC either in Poland or Germany. Accord-
ing to the systematic review on depression and religiosity/
spirituality covering 444 studies performed within nearly
50 years, there was an inverse association between depres-
sion and religiousness, namely the less depressive individu-
als were more religious [44]. Koenig et al. showed that reli-
gious involvement was linked to reduced time to remission
in the depressed individuals with heart failure and/or chronic
pulmonary disease [45]. In PALS with LIS, contrary to the
above-cited studies, we even found a positive correlation
between religiousness and depression. Beside the obvious
uncertainty of the estimations based on a small sample, sev-
eral mechanisms might be responsible for this phenomenon.
The more religious individuals with ALS could be more
vulnerable to depression, as religion might increase guilt by
focusing on sin [7]. Conversely, depressed individuals with
LIS/ALS may develop greater spiritual needs and/or search
for consolation in religion. Simmons et al. emphasized the
role of psychological and existential factors in patient’s QoL:
they found a positive correlation between religiosity and
QoL [46] in a group of Pensilvanian PALS (n =96, mean
age of 57.8 years) with a slightly longer disease duration
(31.8 months as compared to 26 and 23 months in the cur-
rent study in Poland and Germany, respectively).

Also contrary to the above-mentioned and other stud-
ies in the elderly [47], we found no correlations between
global QoL and religiousness either in the GG of Polish and

German patients, or in patients with LIS. There was also no
such correlation in the HCs from either country. The patients
in our study did not show any changes in QoL along the
disease progression, consistently with other studies showing
that QoL was maintained despite a deterioration of physical
function [4, 37, 38].

Even though religiousness does not seem directly related
to QoL indices in PALS and controls from Poland and Ger-
many, a number of studies emphasize the importance of
religious needs for many PALS [10], as well as a support-
ive role of faith-based intervention in individuals for whom
religiosity constitutes a significant part of life [37]. Still, it
should be emphasized that the complex interplay of cohort
effects and socio-cultural factors influencing the patterns of
religious practices makes it challenging to generalize results
across countries.

Limitations

Most important limitations of our study stem from the
declarative nature of the psychological measures, as well
as problems inherent to cross-sectional studies comparing
populations of different countries. Certainly, our analysis
could benefit from including a broader range of variables
capturing the socioeconomic background, objectively avail-
able and perceived social and practical support in dealing
with the illness etc. Regrettably, such data was not gathered
within this project. The study would also profit from a higher
number of patients who completed the follow-up question-
naire and a longer observation time. However, that possibil-
ity is significantly limited due to the relentless disease pro-
gression and its fatal outcome. This last remark directs our
attention toward more general methodological challenges,
the most central being the problem of measurement invari-
ance and psychometric properties of questionnaires. While
the reliability and convergence validity of the tools could be
assessed as satisfactory in our study, we had no chance to
establish their invariance (both, with respect to the ALS vs
HCs comparisons, as—even more so—between the language
versions). That problem, to a large extent, determined the
choice of the statistical methods, which focused on com-
parisons and correlations, without the use of more complex
models allowing for better control of confounding, but rest-
ing on the assumptions that we considered untenable.

It is also worth noting that—given a low number of studies
on religiosity in ALS—the empirical context used in the inter-
pretations of the obtained results may not be fully adequate.
Especially that the observations reported for other diseases or
disabilities might not be exactly comparable to the devastating
nature of ALS. In addition, in rapidly changing circumstances
(geopolitical processes, COVID pandemic), it is particularly
difficult to postulate the stability of psychological mechanisms
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strongly embedded in the complexity of social and cultural
processes.

Conclusions

Despite a severely handicapping and fatal character of ALS,
our results—obtained in a large sample, using varied measures
of religiosity and a broad range of its potential correlates—sug-
gest no overall correlations between the clinical and psycho-
logical characteristics of ALS and religiosity. We also found
hardly any systematic differences between the ALS and HCs
when taking into account the subjects’ country of provenance.
At the same time, religiousness was significantly linked to the
country of origin, age and levels of education, which should be
seriously taken into consideration in any comparative studies
in PALS from varied cultural and social backgrounds. The
only country-specific effect was the observation that private
religiosity was higher in German PALS as compared to HCs,
and that it correlated with functional impairment. That points
out a potential role of religion in the process of coping with the
disease in certain subgroups of patients (i.e. in more secular
countries). That relationship certainly requires further vali-
dation concerning the broad range of limitations mentioned
above. It is also important to note that our analysis treated
patient groups as homogenous, so we cannot exclude that the
spiritual support might be highly beneficial for at least some of
them. Hence, to address the variety of individual needs when
confronting a progressive life-shortening disease, the thorough
care of PALS should address their religious needs respecting
the cultural contexts [2, 11].
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