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Purpose: The patients with neurological disorders often report a different quality of life (QoL), which is in part ex-
plained by clinical–pathological or psychosocial variables. This study evaluated spirituality in patients with
chronic brain pathologies, aiming to clarify its specificity and position to a multidimensional model of QoL.
Methods:A hundred and ninety-nine adult patientswith epilepsy (E) (n= 88),mild cognitive impairment (MCI)
(n = 32), ischemic vascular disorders (n = 29), tumors (n = 28), or multiple sclerosis (MS) (n = 22), and
66 healthy subjects were assessed using theWorld Health Organization Quality of Life (WHOQoL) 100, Spiritual,
Religious and Personal Beliefs (SRPB), Beck Depression Inventory (BDI), and State–Trait Anxiety Inventory (STAI)
for the QoL, spirituality, depression, and anxiety. The Multiple Ability Self-Report Questionnaire (MASQ) and
neuropsychological tests evaluated the cognitive functions.
Results: Factor analysis of the SRPB, STAI, and BDI scores yielded four factors: Personal Meaning, Inner Freedom,
Awe and Openness, and Mood. Quality of life and spirituality were very similar between the patient groups. In
comparison with the controls, all of the patients showed worse QoL, spirituality, mood, and lexical-memory
abilities, and the patients with MCI and brain vascular disorders (BVD) also revealed worse cognitive impair-
ments. Trait anxiety, self-rated health, age, and the SRPB Inner independence and Hope and optimism facets pre-
dicted thepatients'WHOQoL100 total score; the spiritual, affective, and socioeconomic variables predictedmany
QoL domains, but diagnosis only affected the Physical domain. Anxiety, self-rated health, Hope and optimism,
and Personal beliefs predicted the controls' WHOQoL 100 total score.
Conclusions: Spirituality, as marked by the meaning of self, inner independence, and transcendence, is distinct
from mood. It cooperates, together with the affective states, to determine the QoL of the patients with chronic
brain pathologies whereas diagnosis has a limited impact. These findings support a multidimensional cross-
disease model for the QoL in neurological disorders.

© 2019 Elsevier Inc. All rights reserved.
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1. Introduction

The conception of the quality of life (QoL) has been refined during
the last decades, evolving from a performance-related construct [1] to-
wards a multidimensional, subjective, and dynamic model including
mood, social relations and environment [2–10]. This is in line with a
definition of health that involves completeness (nothing is missing
from the person), proper function (all is working efficiently), and well-
being, not only freedom from diseases [11]. According to the biomedical
model, the QoL encompasses disease-related dimensions [5,6,10]. For
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a person-oriented model, the QoL relies on individual features such
as personality, strategies of coping, self-efficacy, self-esteem, locus of
control, and affective states [2,12–14]. Calman [2] considered the QoL
as “the correspondence between hopes, expectations, ideals, and actual
experiences” while others considered the “sense of well-being derived
from a person's current experience of life as a whole” or “human values,
the ability to manage own life, and the satisfaction of own necessities”
[3,4]. Many studies of disease-related QoL in neurological patients fo-
cused on the effects of drugs, surgery, or symptomatology, but a scrutiny
of recent literature only reveals few multidimensional approaches to
the QoL [15–19]. Moreover, the clinical–pathological and psychosocial
variables incompletely explain the variability of the QoL in medical con-
ditions [20–22], suggesting a causative role for unexplored factors.

Spirituality has been defined as the complex of unique qualities
of a person, giving direction to the existence and meaning to
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human experiences [23], the potentiality of the self [24], the dimen-
sions of life which precedes and gives cohesiveness to all of the
others [25], the connection with other people [26], the transcen-
dence or ability to surpass contingent aspects of life and health
[27], and the thing which gives meaning, motivation, energy, and di-
rection to a person's behavior [28]. The World Health Organization
[29] indicated that spirituality includes transcendence, connected-
ness, purpose, and values (e.g., faith, forgiveness, gratitude, sense
of belonging, love) that may be shared by people with different eth-
nic, cultural, and religious background. Spiritual well-being was re-
ferred to as “a high level of faith, hope, and commitment in relation
to a well-defined worldview or belief system that provides a sense
of meaning and purpose to existence in general and that offers an
ethical path to personal fulfillment which includes connectedness
with self, others, and a higher power or larger reality” [30]. Spiritual-
ity is free and unorganized and encompasses cross-cultural human
aspects whereas religiosity expresses the degree of participation
to beliefs and practices of an organized religion in a sociocultural
context [27].

In people with cancer [31,32], Human Immunodeficiency Virus
(HIV) diseases [32], heart diseases [33], limb amputation, or spinal
cord injuries [34], spiritual involvement significantly improved the
QoL. In rehabilitation settings, it also significantly predicted the
QoL [35]. Positive spiritual experiences may enhance the inner re-
sources of patients with tumor [28], pulmonary [9], psychiatric
[36], or cardiac diseases [37], but, in other cases, they gave no bene-
fits for health [38], mental well-being [37], or symptom control [39].

In patients with chronic brain pathologies, spirituality has re-
ceived inconsistent attention. Previous studies of epilepsy
(E) reported on the use of spiritual healing for treating seizures
[40], the connection between seizures and mystical states [41–46],
hyperreligiosity and mystic attraction in interictal states [44],
interictal religious experiences [47,48], and the personality of pa-
tients with temporal lobe epilepsy (TLE) characterized by religios-
ity, philosophical interests, and sense of personal destiny [49–52].
On the contrary, few investigations assessed the relation of spiritu-
ality to the QoL [53–55]. Spirituality was also assessed in patients
with dementia as a life-limiting condition candidate to palliative
care [56], while, in patients with vascular dementia, it was consid-
ered a positive lifestyle component favoring clinical improvement
[57]. In patients with mild cognitive impairment (MCI), spirituality
was rarely evaluated [58]. In patients with multiple sclerosis (MS),
spirituality was evaluated in the context of chronic medical condi-
tions [20], but it was rarely assessed for the QoL [59]. As for brain
tumors (BTs), some studies included spirituality in the overall QoL
[6,8] while others approached single inner facets [60]. A study com-
paring different neurological disorders revealed a significant influ-
ence of spirituality on the QoL, suggesting that these aspects may
be independent of diagnosis [22].

In brief, many patients with chronic brain pathologies experience
physical, cognitive, and emotional disabilities and face a chronic condi-
tion with uncertain prognosis, which in part explain the variability of
their QoL. This study evaluated spirituality in patients with chronic
brain pathologies, aiming to further clarify its features and effects on
the QoL. Given that the impact of a chronic condition may surpass
the effects of specific diagnosis, we focused on the type and duration
of disease in patients with different pathologies (E, MS, BT, MCI, ische-
mic vasculopathy). As some variables, not necessarily related to the
disease, such as age, schooling, number of family members, and in-
come, may cooperate to determine the QoL, we compared the patients
with healthy subjects, therefore using generic QoL measurements.
Specific objectives of this study were the following: a) to clarify the
main components of spirituality and their distinction from affectivity,
b) to compare spirituality between patients with brain damage and
healthy subjects, and c) to determine the impact of spirituality on
their QoL.
2. Methods

2.1. Participants

Consenting patients with E, MCI, brain vascular disorders (BVD), BT,
or MS, a chronic course, and disease duration longer than a year were
evaluated from January 2008 to April 2011. Healthy subjects recruited
from among the hospital staff, and visitors were controls.

2.2. Inventories

The World Health Organization Quality of Life (WHOQoL) 100 and
WHO Spiritual, Religious and Personal Beliefs (SRPB) [9] inventories
were used to assess QoL and spirituality, respectively, because they
are not disease-specific, have adequate psychometric properties, and
were validated in different sociocultural contexts [9]. The SRPB compre-
hends 15 facets that include different numbers of questions; each
answer is rated on a 5-point Likert scale where 1 indicates low, negative
perceptions and 5 indicates high, positive perceptions. Fifteen facet
scores are calculated as the mean of the item scores within each facet
(Table 2). TheWHOQoL 100 scale [9] consists of 25 facets each including
four items. The facets are grouped into seven domains that contain
different facets: Overall QoL (a facet), Physical (pain and discomfort,
energy and fatigue, sleep and rest), Psychological (positive feelings,
thinking, learning, memory and concentration, self-esteem, bodily
image and appearance, negative feelings), Level of independence
(and mobility, activities of daily living, dependence on medication or
treatments, work capacity), Social relationships (personal relationships,
social support, sexual activity), Environment (physical safety and secu-
rity, home environment, financial resources, health and social care —
accessibility and quality, opportunities for acquiring new information
and skills, participation in and opportunities for recreation/leisure activi-
ties, physical environment — pollution/noise/traffic/climate, transport),
and Influence of beliefs on life (one facet). The individual items are
rated on a 5-point Likert scale where 1 indicates low, negative percep-
tions and 5 indicates high, positive perceptions. The following scores
were computed: 1) the total WHOQoL 100 score: sum of all item scores
and 2) the domain scores: the mean of the facet scores (i.e., the mean
of item scores within the facet) within the domain multiplied by four
(range: 4–20), except for the Overall QoL and Influence of beliefs on life.

The Beck Depression Inventory (BDI) [61] provides a total score
(0–36) proportional to the level of depression. The State–Trait Anxiety
Inventory (STAI) 1 and 2 [62] gives two scores (20–80) that are pro-
portional to the level of actual or habitual anxiety. The Multiple Ability
Self-Report Questionnaire (MASQ) [63,64] assesses the subjective per-
ception of cognitive failures; 38 questions investigate language, visuospa-
tial functions, verbal and visual memory, and attention/concentration;
one to five points are attributed to each answer depending on the fre-
quency of the difficulties (almost always, often, sometimes, very seldom,
almost never), with a total score that is proportional to the severity of the
difficulties (38–190).

2.3. Neuropsychological tests

Standardized testswere used to assess selective attention, visuomotor
coordination, set shifting, abstract reasoning, verbal initiative and flu-
ency on phonemic or semantic cues, visual perception, constructive
praxis, and verbal and visuospatial immediate and long-term memory.
Higher test scores indicate better performances except for the Trail
making test that requires to count the number of seconds needed to
complete a trail [53,64].

2.4. Statistical analysis

Factor analysis examined the distribution of the SRPB, BDI, and STAI
scores. Each score was attributed to a factor if the eigenvalue was N1,
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and the factor loading was N0.4. Another factor analysis assessed
the neuropsychological test scores. Multivariate analysis of variance
(MANOVA) and tests of between-subjects effects compared the
WHOQoL 100 total score anddomain scores of the patients and controls.
Given a possible impact of demographic aspects on vulnerability, we ex-
tended data analysis including age, years of schooling, number of family
members, and income level as the covariates. According to Bonferroni
correction for eight variables, significance was set as p b 0.006. Separate
MANOVA compared the SRPB factors and facets (p ;≤ 0.05 and ;≤0.003,
for three and 15 comparisons, respectively), and BDI and STAI scores.
Separate one-way analysis of variance (ANOVA) assessed the MASQ
and neuropsychological test scores (p ;≤ 0.05) and demographic and
clinical features. Hierarchical regression analysis examined the predic-
tors of theWHOQoL 100 scores; serial blocks included the demographic
(age, gender, years of schooling, marital status, number of family mem-
bers, work, financial level), clinical (diagnosis, disease duration), affec-
tive (anxiety, depression, perceived cognitive functions, and self-rated
health expressed by a WHOQoL 100-item not included in the QoL
scores), neuropsychological, religion-related (religiosity, the belonging
to a religious community, creed, and personal beliefs expressed by
SRPB items), and spiritual variables. We extended data analysis in
order to explore if brain damage (as expressed by type of disease,
disease duration, and cognitive impairment) may affect spirituality.

3. Results

3.1. Participants

Table 1 summarizes the participants' features. Two hundred and
thirty-seven patients were invited to participate to the study, and 199
patients with E (n = 88), MCI (n = 32), BVD (n = 29), BT (n = 28),
or MS (n = 22) and disease duration ranging from one to 25 years
were evaluated. Thirty-eight patients (four with E, 10 with MCI, 10
with BVD, eight with BT, and six with MS) declined to participate
Table 1
Sociodemographic, clinical, and religious aspects.

All patients (n = 199) Epilepsy (n = 88) MCI (n

F/M 107/92 57/31 17/15
Age 47.92 ± 17.00 37.92 ± 13.49 67.28 ±
Schooling 11.95 ± 3.81 12.59 ± 3.38 10.94 ±

Marital status
Single 66 39 4
Married 111 38 25
Cohabitant 6 3 0
Separated 7 4 0
Divorced 4 1 1
Widower 5 3 2

Work
Payed worker 98 52 6
House worker 15 10 2
Retired 48 8 23
Student 18 8 0
Unemployed 9 4 0
Searching the first work 6 5 0
Other 5 1 1

Income
Low 38 19 6
Middle 104 47 15
High 57 22 11
Number of family members 2.78 ± 0.98 2.85 ± 1.07 2.22 ±
Religiosity 2.79 ± 0.99 2.91 ± 1.04 2.69 ±
Religious community 2.36 ± 1.11 2.34 ± 1.08 2.34 ±
Creed 3.02 ± 1.06 3.16 ± 1.08 2.97 ±
Personal beliefs 3.24 ± 1.02 3.21 ± 0.95 3.22 ±
Self-rated health 2.98 ± 0.79 2.98 ± 0.66 3.19 ±
Disease duration 6.94 ± 4.74 8.42 ± 4.46 5.13 ±

MCI, mild cognitive impairment. BVD, brain vascular disorders. BT, brain tumor. MS, multiple s
because of clinical worsening, problems with transportation, or lack
of interest in the topic. The patients with E were affected by TLE
(n= 48), or frontal lobe epilepsy (FLE) (n= 18), or idiopathic general-
ized tonic–clonic epilepsy (IGE) (n = 22); 14 patients with TLE,
fivewith FLE, andfivewith IGE had drug-resistant seizures. The patients
with MCI were affected by memory impairments associated with other
cognitive disturbances in 15 cases. The patients with BVD showed
multiple ischemic lesions in the white matter, different cognitive
impairments, and mild motor-sensorial defects, reporting a minor
stroke in 13 cases. The patients with BT were affected by anaplastic as-
trocytoma (n= 19) and oligodendroglioma. Multiple sclerosis was pri-
marily progressive with partial gait and balance impairment in all of the
cases. The patients with BT and MS had very mild cognitive distur-
bances. Twenty-eight patients required inconstant help to fill in the
questionnaire, which was given by a neurologist or neuropsychologist.
The patient groups had different disease duration [F(4,194) = 7.36,
p b 0.001] owing to longer duration in the patients with E and MS
in comparison with the patients with MCI, BVD, and BT. The patients
with E and MS were younger, and the patients with MCI and BVD
were older than 66 healthy controls; the patients with E and the pa-
tients with MS were also younger than the patients with MCI, BVD,
and BT [F(5,259) = 31.72, p b 0.001]. The patients with BVD had re-
ceived fewer years of schooling than the controls [F(5,259) = 3.14,
p = 0.009]. Self-rated health (as expressed by a WHOQoL 100-item:
very bad, bad, middle, good, or very good) was worse in all patients in
comparison with the controls and in the patients with BVD compared
with the patientswithMCI and BT [F(5,259)=17.73, p b 0.001]. The pa-
tients with MCI had fewer family members than controls and other pa-
tients [F(5,259) = 3.30, p = 0.007]. Paid workers and retired workers
were more numerous than housewives, unemployed, and students
in all of the groups (chi2=99.05, p b 0.001). High incomewasmore fre-
quent in the controls while middle income was prevalent within the
patients (WHOQoL 100-item: low, low/middle, middle, or high income;
chi2=33.42, p=0.004). The patient and control groupswere similar in
= 32) BVD (n = 29) BT (n = 28) MS (n = 22) Controls (n = 66)

12/17 15/13 6/16 38/28
7.77 60.72 ± 11.97 47.11 ± 15.95 39.00 ± 9.29 49 ± 15.06
4.10 10.31 ± 3.81 12.32 ± 4.33 12.59 ± 3.71 12.95 ± 3.62

6 8 9 8
20 18 10 52
1 1 1 2
1 1 1 1
1 0 1 2
0 0 0 1

8 15 14 42
2 0 1 6
11 7 2 12
5 5 0 4
2 0 3 1
0 0 1 0
1 1 1 1

4 4 5 2
14 16 12 24
11 8 5 40

0.91 2.69 ± 1.04 3.00 ± 0.98 3.14 ± 0.89 2.95 ± 0.93
0.96 2.69 ± 1.07 2.93 ± 0.77 2.73 ± 1.12 3.05 ± 0.99
1.03 2.21 ± 1.17 2.39 ± 1.03 2.50 ± 1.30 2.83 ± 1.09
1.03 2.90 ± 1.14 2.96 ± 0.88 3.09 ± 1.15 3.53 ± 0.91
1.07 3.14 ± 1.12 3.46 ± 0.96 3.18 ± 1.00 3.62 ± 0.79
0.73 2.55 ± 0.82 3.32 ± 0.77 2.86 ± 0.99 3.82 ± 0.55
3.07 5.45 ± 4.64 4.57 ± 3.93 8.68 ± 6.24 –

clerosis.



Table 3
Factor analysis of the neuropsychological test scores.

Executive Lexical-memory

Raven's progressive matrices 0.64
Attentive matrices 0.79
Trail making test A −0.84
Trail making test B −0.75
Token test 0.62
Street's completion test 0.52
Rey's complex figure copying 0.80
Corsi's blocks span 0.59
Digit span 0.76
Phonemic fluency 0.76
Semantic fluency 0.79
Short story 0.74
Rey's complex figure delayed reproduction 0.69
Total explained variance = 65.83% 32.50% 33.33%
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terms of religiosity (none, poor, enough, high, or very high), belonging
to a religious community, type of religious community, creed, personal
beliefs, gender, and marital status.

3.2. Factor analysis

In the whole participants group, the SRPB, STAI1, STAI2, and BDI
scores yielded four factors (Mood, Personal Meaning, Inner Freedom,
Awe and Openness), (Table 2). The neuropsychological test scores
yielded two factors (Executive, Lexical-memory), (Table 3).

3.3. QoL

Group membership significantly affected the WHOQoL 100 scores
[Pillai's value = 0.38, F = 2.65, p b 0.001]. Subsequent tests of
between-subjects effects revealed significant differences for the Overall
[F(5) = 5.11, p b 0.001], Physical [F(5) = 5.88, p b 0.001], and Level of
independence [F(5) = 7.53, p b 0.001] domain scores and not signifi-
cant differences for the total [F(5) = 3.12, p = 0.009], Influence of be-
liefs in life [F(5) = 2.64, p = 0.024], and Psychological domain scores
[F(5) = 2.24, p = 0.05]. In comparison with controls, the patients
with E (p = 0.001), BVD (p = 0.005), and BT (p = 0.003) had a lower
Overall QoL, the patients with BVD (p b 0.001) and BT (p = 0.037)
had lower Physical scores, and the patients with E (p b 0.001), BVD
(p b 0.001), BT (p = 0.004), and MS (p = 0.003) had a lower Level
of independence. Furthermore, the patients with BVD had lower
total scores (p = 0.005), the patients with MCI had lower Influence of
beliefs in life scores (0 = 0.017), and the patients with BVD had lower
Psychological (p = 0.036) scores than controls. The patients with BVD
also reported a worse Physical domain in comparison with the patients
with E (p = 0.001) and MCI (p = 0.009), (Table 4).

The MANOVA with age, years of schooling, number of family mem-
bers, and income level as the covariates, confirmed the results, revealing
a significant influence of age [Pillai's value= 0.07, F = 2.40, p = 0.016]
and group [Pillai's value = 0.34, F = 2.29, p b 0.001]. Age had a signifi-
cant impact on Social relationships [F(1) = 8.81, p = 0.003] while
group affected the total WHOQoL 100 [F(5) = 2.18, p = 0.057]
and the Overall QoL [F(5) = 4.42, p = 0.001], Physical [F(5) = 4.82,
p b 0.001], and Level of independence domain scores [F(5) = 6.35,
p b 0.001].

Explorative analyses of the WHOQoL 100 facets showed between-
group differences in pain and discomfort [F(5) = 3.77, p = 0.003;
Table 2
Factor analysis of the Spiritual, Religious and Personal Beliefs, State–Trait Anxiety
Inventory, and Beck Depression Inventory scores.

SRPB facets Personal
Meaning

Mood Inner
Freedom

Awe and
Openness

Spiritual connectedness 0.83
Meaning of life 0.62
Wholeness and integration 0.58
Spiritual strength 0.73
Faith 0.86
Love 0.81
Inner peace 0.65
Hope and optimism 0.61
BDI −0.78
STAI1 −0.86
STAI2 −0.86
Forgiveness 0.77
Ethical rules 0.81
Inner independence 0.63
Death and dying −0.43
Awe 0.64
Kindness to others 0.75
Acceptation 0.45
Total explained variance= 65.40% 22.24% 20.26% 12.63% 10.26%

SRPB, Spiritual, Religious and Personal Beliefs. STAI, State–Trait Anxiety Inventory. BDI,
Beck Depression Inventory.
worse in the patients with BVD in comparison with controls], energy
and fatigue [F(5) = 8.03, p b 0.001; lower in the patients with BVD,
BT, and MS in comparison with controls], sleep and rest [F(5) = 2.64,
p=0.024;worse in thepatientswithBVD in comparisonwith controls],
positive feelings [F(5) = 2.70, p = 0.021; lower in the patients with
BVD in comparisonwith controls], thinking, learning,memory, and con-
centration [F(5) = 3.99, p = 0.002; lower in the patients with BVD and
MCI in comparison with controls], mobility [F(5) = 2.52, p = 0.03;
lower in the patients with MS in comparison with controls], activities
of daily living [F(5) = 6.58, p b 0.001; lower in the patients with BVD,
BT, and MS in comparison with controls], dependence on medication
or treatments [F(5) = 20.83, p b 0.001; greater in the patients with E,
BVD, BT, and MS in comparison with controls and in the patients
with E and BVD in comparison with patients with MCI], work capacity
[F(5) = 5.32, p b 0.001; reduced in the patients with MCI and BVD
in comparison with controls], physical environment [F(5) = 2.82,
p = 0.017; worse in the patients with E than in patients with MCI],
and transportation [F(5)= 2.87, p= 0.015; less efficient in the patients
with E in comparison with controls].

3.4. Spirituality

The spiritual factors (Pillai's value = 0.10, F = 1.67, p = 0.05) and
SRPB facets (Pillai's value=0.38, F= 1.37, p= 0.02)were different be-
tween the patient and control groups. The patients with BVD showed a
lower Inner Freedom factor in comparison with the controls and pa-
tients with E [F(5) = 2.28, p = 0.048] and a lower Inner independence
facet [F(5) = 3.48, p = 0.005; post hoc test: p = 0.003] in comparison
with the controls (Table 5).

3.5. Mood

The group had a significant global influence on the BDI and STAI
scores [Pillai's value = 0.13, F = 2.36, p = 0.003], with significant
between-subject effects for the BDI [F(5) = 3.65, p = 0.003] and
STAI2 [F(5)= 2.92, p= 0.01]. In comparison with controls, the patients
with E (p=0.027), BVD (p=0.023), andBT (p=0.015)had higher BDI
scores, and the patients with E had higher STAI2 scores (p = 0.035),
with no differences between the patients (Table 5).

3.6. Perceived cognitive functions and neuropsychological performances

All of the controls completed the MASQ (Table 5), while 40 of them
only performed the neuropsychological tests. Therefore, the MASQ and
neuropsychological factor scores were analyzed by means of separate
one-way ANOVAs. There were significant differences for the MASQ
[F(5,259) = 7.40, p b 0.001] and Executive [F(5,233) = 8.25, p b 0.001]
and Lexical-memory factors [F(5,233)=27.03, pb 0.001]. In comparison
with the controls, the patients with MCI and BVD (p b 0.001) reported



Table 4
MeanWHOQoL 100 scores.

All patients Epilepsy MCI BVD BT MS Controls

Total score 346.84 ± 57 351.20 ± 59 347.50 ± 56 328.93 ± 63 344.61 ± 59 352.09 ± 55 372.82 ± 38
Overall QoL 3.29 ± 0.73 3.27 ± 0.65 3.49 ± 0.56 3.20 ± 0.85 3.17 ± 0.91 3.36 ± 0.72 3.69 ± 0.60
Physical 13.69 ± 2.7 14.95 ± 1.94 14.41 ± 2.49 12.19 ± 3.18 13.16 ± 2.98 13.78 ± 2.76 14.95 ± 1.94
Psychological 13.32 ± 2.6 13.46 ± 2.37 13.25 ± 2.15 12.59 ± 3.38 13.37 ± 2.46 13.93 ± 2.64 14.27 ± 2.05
Level of independence 13.72 ± 3 14.02 ± 2.56 14.48 ± 2.46 12.86 ± 3.31 13.75 ± 3.36 13.51 ± 3.40 16.03 ± 1.72
Social relationships 14.03 ± 2.6 14.38 ± 2.47 13.61 ± 1.94 13.56 ± 3.14 14.41 ± 2.85 14.19 ± 2.78 14.47 ± 2.12
Environment 14.13 ± 2.2 14.44 ± 2.20 13.87 ± 2.01 13.80 ± 2.50 14.13 ± 2.23 14.44 ± 1.94 14.71 ± 1.79
Influence of beliefs on life 3.58 ± 0.84 3.71 ± 0.83 3.30 ± 0.92 3.50 ± 0.70 3.55 ± 1.01 3.84 ± 0.76 3.84 ± 0.69

WHOQoL, World Health Organization Quality of Life. SRPB, Spiritual, Religious and Personal Beliefs.
MCI, mild cognitive impairment. BVD, brain vascular disorders. BT, brain tumor. MS, multiple sclerosis.
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worse cognitive difficulties and lower Executive scores (p b 0.001).
In comparison with the patients with E, the patients with BVD also re-
ported more serious cognitive difficulties (p = 0.029), and the patients
with BVD (p = 0.001) and MCI (p b 0.001) showed lower Executive
scores; the patients with MCI also showed lower Executive scores than
the patients with MS (p = 0.025). All patients revealed impaired
Lexical-memory (p b 0.001).

3.7. QoL predictors

3.7.1. Neurological patients
Chronological age explained 2%, two affective variables (trait anxi-

ety: 41%; self-rated health: 7%) explained 48%, and a religion-related
variable (personal beliefs) explained 2% of the variance
of the WHOQoL 100 total score. The SRPB facets (Hope and opti-
mism, 28%; Inner independence, 11%; Awe and Openness, 3%; Inner
peace, 1%; Spiritual connectedness, 1%) explained 44% of this score
whereas diagnosis, disease duration, and the neuropsychological
factors showed no effects. Cumulative regression analysis entering the
significant variables revealed that 56% of the WHOQoL total score was
predicted by trait anxiety (41%), self-rated health (7%), Inner indepen-
dence (4%), Hope and optimism (3%), and chronological age (1%),
(Table 6).

The Overall QoL (44%) was predicted by Trait anxiety, self-rated
health, Completeness, Kindness to others, and state anxiety, the Physi-
cal domain (39%) by Trait anxiety, self-rated health, diagnosis, Inner
independence, and schooling, the Psychological domain (61%) by trait
anxiety, Hope and optimism, self-rated health, depression, and Com-
pleteness, the Level of Independence (43%) by depression, self-rated
Table 5
Mean scores of the Spiritual, Religious and Personal Beliefs facets, Beck Depression Inventory, S

All patients Epilepsy MCI

Spiritual connectedness 2.49 ± 1.10 2.15 ± 1.11 2.57
Meaning of life 3.30 ± 0.90 3.27 ± 0.77 3.15
Awe 3.51 ± 0.88 3.51 ± 0.73 3.28
Wholeness and integration 3.22 ± 0.78 3.25 ± 0.73 3.19
Spiritual strength 2.73 ± 0.92 2.60 ± 0.96 3.00
Inner peace 2.96 ± 0.91 2.84 ± 0.88 2.89
Hope and optimism 3.05 ± 0.89 2.96 ± 0.85 2.96
Faith 2.67 ± 1.05 2.72 ± 1.10 2.69
Love 3.12 ± 0.89 3.16 ± 0.88 3.06
Kindness to others 3.46 ± 0.78 3.53 ± 0.70 3.44
Death and dying 3.06 ± 1.15 3.06 ± 1.23 3.09
Acceptation 3.15 ± 0.66 3.23 ± 0.65 3.14
Forgiveness 3.25 ± 0.52 3.21 ± 0.69 3.33
Ethical rules 3.65 ± 0.5 3.68 ± 0.64 3.78
Inner independence 3.45 ± 0.57 3.44 ± 0.64 3.58
Beck Depression Inventory 7.18 ± 6.18 6.75 ± 5.76 6.56
State–Trait Anxiety Inventory

State anxiety 41.93 ± 11.94 42.93 ± 12.44 38.91
Trait anxiety 42.58 ± 11.14 44.33 ± 11.50 39.94

Multiple Ability Self-report Questionnaire 88.20 ± 24.43 82.82 ± 24.59 95.75

MCI, mild cognitive impairment. BVD, brain vascular disorders. BT, brain tumor. MS, multiple s
health,marital status, Inner independence, and number of familymem-
bers, the Social relationships (39%) by trait anxiety, age, Acceptation,
Awe,marital status, and religious community, and the Environment do-
main (47%) by trait anxiety, Acceptation, self-rated health, Inner peace,
Inner independence, income level, and Kindness to others (Table 7).

3.7.2. Healthy subjects
Three affective variables (trait anxiety: 42%, self-rated health: 11%,

state anxiety: 4%) explained 57% of the variance of the WHOQoL 100
total score while the personal beliefs and SRPB facets (Hope and
optimism: 32%, Inner peace: 5%) explained 14% and 37%, respectively,
and the demographic and neuropsychological variables showed no
effects. Cumulative regression analysis revealed that 65% of theWHOQoL
100 total score related to trait anxiety (42%), self-rated health (11%),
Hope and optimism (9%), and personal beliefs (3%) (Table 8).

3.8. Spirituality predictors

The Personal Meaning, Inner Freedom, or Awe and Openness factors
did not relate to diagnosis, disease duration, or Executive and Lexical-
memory factors.

4. Discussion

The QoL, an important endpoint of disease outcome, is partially
determined by clinical–pathological and psychological variables. This
study evaluated spirituality in patients with chronic brain pathologies,
aiming to clarify its specificity and impact on the QoL. Given that vari-
ables unrelated to the disease could affect the QoL, we compared the
tate–Trait Anxiety Inventory, and Multiple Ability Self-report Questionnaire.

BVD BT MS Controls

± 1.00 2.56 ± 1.10 2.62 ± 1.08 2.55 ± 1.25 3.04 ± 1.15
± 0.91 3.34 ± 0.87 3.30 ± 0.86 3.44 ± 1.12 3.65 ± 0.80
± 0.87 3.45 ± 1.04 3.81 ± 0.91 3.54 ± 0.85 3.79 ± 0.76
± 0.87 3.20 ± 0.84 3.08 ± 0.70 3.38 ± 0.80 3.57 ± 0.53
± 0.75 2.72 ± 0.90 2.52 ± 0.82 2.82 ± 1.21 3.07 ± 0.79
± 0.91 3.03 ± 1.08 2.91 ± 0.90 3.15 ± 0.81 3.12 ± 0.74
± 0.81 2.84 ± 1.06 2.90 ± 0.80 3.60 ± 0.97 3.24 ± 0.75
± 0.98 2.56 ± 0.94 2.66 ± 1.03 2.72 ± 1.21 3.00 ± 1.01
± 0.89 2.97 ± 0.95 3.19 ± 0.91 3.22 ± 0.85 3.50 ± 0.83
± 0.68 3.43 ± 0.94 3.31 ± 0.83 3.59 ± 0.77 3.71 ± 0.52
± 1.14 2.99 ± 1.22 2.79 ± 0.97 3.40 ± 1.22 3.02 ± 1.01
± 0.77 3.05 ± 0.72 3.09 ± 0.69 3.27 ± 0.50 3.37 ± 0.52
± 0.48 3.08 ± 0.59 3.15 ± 0.33 3.50 ± 0.54 3.25 ± 0.40
± 0.37 3.48 ± 0.47 3.61± 0.46 3.71± 0.56 3.79 ± 0.37
± 0.52 3.15 ± 0.66 3.45 ± 0.58 3.64 ± 0.49 3.64 ± 0.49
± 5.77 7.83 ± 6.53 8.04 ± 5.28 6.73 ± 7.58 3.95 ± 3.22

± 10.77 45.07 ± 14.40 44.93 ± 11.65 37.82 ± 10.44 39.44 ± 11.68
± 11.64 45.14 ± 11.83 43.75 ± 10.74 39.77 ± 9.99 38.86 ± 9.67
± 23.20 98.93 ± 30.05 84.46 ± 22.23 79.02 ± 22.08 71.77 ± 21.83

clerosis.



Table 6
The predictors of the WHOQoL 100 total score in neurological patients.

Blocks Predictors Adjusted R2 — Standardized β F — p

I. Demographic Chronological age 0.02 — −0.15 4.71, 0.03
II. Disease-related – – –
III. Health-related Trait anxiety 0.41 — −0.56 139.57, b0.001

Self-rated health 0.48 — 0.28 93.46, b0.001
IV. Religion-related Personal beliefs 0.02 — 0.16 5.43, 0.02
V. SRPB facets Hope and optimism 0.28 — 0.53 49.51, b0.001

Inner independence 0.39 — 0.36 45.52, b0.001
Awe and Openness 0.42 — 0.19 44.53, b0.001
Inner peace 0.43 — 0.16 44.11, b0.001
Spiritual connectedness 0.44 — −0.13 43.67, b0.001

Cumulative regression Trait anxiety 0.41 — −0.56 139.57, b0.001
Health-related health 0.48 — 0.28 93.46, b0.001
Inner independence 0.52 — 0.22 72.44, b0.001
Hope and optimism 0.55 — 0.20 60.47, b0.001
Chronological age 0.56 — −0.13 51.45, b0.001

WHOQoL, World Health Organization Quality of Life. SRPB, Spiritual, Religious and Personal Beliefs.
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patient groups with healthy subjects, therefore using generic measure-
ments. The patients reported significantly lower spirituality and QoL in
comparison with the healthy subjects, in the absence of particular dif-
ferences between the patient groups. Spirituality, as marked by sense
of meaning, inner freedom, and transcendence, cooperated to predict
the QoL.

In accord with theoretical definitions [9,22,23,27] and previous
studies in patients with different neurological disorders [22], factor
analysis distinguished spirituality andmood. PersonalMeaning included
the human values, meaning of self, and personal resources, Inner
Freedom contained some personal aspects that help to face life chal-
lenges and difficulties, and Awe and Openness expressed the capacity
Table 7
The predictors of the WHOQoL 100 domains.

Domains Predictors Adjuste

Overall quality of life Trait anxiety 0.32 —
Self-rated health 0.38 —
Completeness 0.42 —
Kindness to others 0.43 —
State anxiety 0.44 —

Physical Trait anxiety 0.24 —
Self-rated health 0.32 —
Diagnosis 0.37 —
Inner independence 0.38 —
Schooling 0.39 —

Psychological Trait anxiety 0.50 —
Hope and optimism 0.57 —
Self-rated health 0.59 —
Depression 0.60 —
Completeness 0.61 —

Level of independence Depression 0.25 —
Self-rated health 0.38 —
Marital status 0.41 —
Inner independence 0.42 —
Number of family members 0.43 —

Social relationships Trait anxiety 0.24 —
Chronological age 0.30 —
Acceptation 0.34 —
Awe and Openness 0.37 —
Marital status 0.38 —
Religious community 0.39 —

Environment Trait anxiety 0.31 —
Acceptation 0.37 —
Self-rated health 0.40 —
Inner peace 0.43 —
Inner independence 0.44 —
Income level 0.45 —
State anxiety 0.46 —
Kindness to others 0.47 —

WHOQoL, World Health Organization Quality of Life.
⁎ p b 0.001.
to transcend health problems, highlighting the positive aspects of
nature, life, and people. These factors resemble Plato's daimon (The
Myth of Er) that contains a person's identity and Jung's suggestion that
we mean something in virtue of the essence we incarnate. Moreover,
these factors contained no religion-related items, supporting a distinc-
tion between spirituality and religiosity [9]. Depression, anxiety, Inner
peace, and Hope and optimism composed Mood's negative and positive
aspects.

The spiritual factors and facets were very similar in patients with
different neurological disorders and, in comparison with the controls
and patients with E, the patients with BVD only revealed lower Inner
Freedom maybe because of mental rigidity. A combination of similar
d R2 — Standardized β Explained variance (%) F⁎

−0.49 32 93.56
0.27 6 62.04
0.21 4 47.72
−0.14 1 38.20
−0.19 1 32.24
−0.41 24 63.80
0.30 8 47.73
−0.21 5 38.49
0.15 1 31.11
0.13 1 26.30
−0.53 50 193.75
0.33 7 131.74
0.15 2 94.61
−0.17 1 74.59
0.12 1 61.99
−0.40 25 67.24
0.38 13 61.81
0.16 3 45.95
0.15 1 37.10
0.11 1 30.95
−0.50 24 61.76
−0.26 6 43.54
0.23 4 35.28
0.17 3 29.20
0.12 1 24.58
0.12 1 21.69
−0.44 31 87.38
0.28 6 58.34
0.20 3 44.45
0.22 3 37.41
0.14 1 31.73
0.12 1 27.89
−0.18 1 25.11
−0.12 1 25.75



Table 8
The predictors of the WHOQoL 100 total score in healthy subjects.

Blocks Predictors Adjusted R2 —
Standardized β

F — p

I. Demographic – – –
III. Health-related Trait anxiety 0.42 — −0.53 48.10 — b0.001

Self-rated health 0.53 — 0.36 37.69 — b0.001
State anxiety 0.57 — −0.30 29.60 — b0–001

IV. Religion-related Personal beliefs 0.17 — 0.39 11.21 — 0.001
V. SRPB facets Hope and optimism 0.32 — 0.38 30.98 — b0.001

Inner peace 0.37 — 0.31 19.68 — b0.001
Cumulative regression Trait anxiety 0.42 — −0.53 48.07

Health-related health 0.53 — 0.36 37.69
Hope and optimism 0.62 — 0.34 36.33
Personal Beliefs 0.65 — 0.20 31.06

WHOQoL, World Health Organization Quality of Life. SRPB, Spiritual, Religious and
Personal Beliefs.
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spiritual facets in patients with different brain pathologies may be a
consequence of a damage to temporofrontolimbic areas involved in in-
sight, self-awareness, or semantic memory [48,50,51,54]. However, the
spiritual factors were not related to disease severity and E, which
may comprehend ictal and interictal mystical or spiritual experiences
[45,46], was not associated with abnormal spiritual expressions. It is
possible that an underestimated spirituality is a consequence of a
chronic stressful condition that absorbs energy and creativity. Never-
theless, the spiritual facets, such as Inner independence, Completeness,
Kindness to others, Acceptation, and Awe and Openness, cooperated to
the prediction of the patients' QoL to a greater extent than to the QoL of
the healthy subjects. These effects were alsowider than that reported in
a general populationwhere spirituality only affected Overall QoL [65]. It
may be argued that a person's inner resources become important in se-
rious life conditions and positive spiritual experiences and values may
favor a patient's well-being. Indeed, Baker [27] claimed that spirituality
may help to understand the events of life, to make sense of them, to re-
alize the integrity of one's own life, and to perceive a good QoL in front
of the adversities. Bussing et al. [20] reported that spiritual coping can
provide a way for reinterpreting personal life events and looking for
disease's meaning. In neurological patients, positive spiritual facets
may reinforce coping towards disability and enhance the sense of self
and the internal locus of control, favoring compliance to clinical exams
and therapies [66]. All this suggests that individual spiritual resources
orweaknessesmay help to explain the differences of theQoL of patients
with very similar impairments [53,67,68].

Worth noting, the patient groups reported a very similar QoL except
for the Physical domain thatwas better in the patientswith E andMCI in
comparison with the patients with BVD, which is may be due to motor
disturbances. These neurological disorders are long-standing, cannot
benefit of curative treatment or have few therapeutic options, and
have uncertain prognosis, which may supersede specific disease-
related features and explain the lack of differences in theQoL. In keeping
with these findings, the patient groups also reported similar levels
of anxiety and depression and showed impaired lexical-memory ca-
pacities, which may favor a negative appraisal of one's own QoL. In
comparison with the controls, all of the patient groups reported a
lower Level of independence, and the patients with BVD, E, and BT
were also impaired in diverse domains; the patients with E, BT, and
BVD were more depressed, and the patients with E were also more
anxious while the patients with BVD and MCI also reported more cog-
nitive failures and executive impairments. These findings confirm the
impact of chronic brain pathologies on affective balance and cognitive
functions [15–19,22,69].

In addition to spirituality, trait anxiety explained 41% of the variance
of the WHOQoL 100 total score, and it was a major predictor for many
QoL domains. Depression and self-rated health also cooperated to pre-
dict the QoL domains, underlining the impact of mood and functional
aspects on the QoL of neurological patients [70].
The present study also revealed an influence of socioeconomic as-
pects (marital status, number of familymembers, age, belonging to a re-
ligious community, financial level) on the patients' QoL but not on the
QoL of the healthy subjects, suggesting that brain pathology itself may
represent a risk for socioeconomic problems. In this framework, diagno-
sis only showed an impact on the Physical domain, and disease duration
had no effects. Such amultidimensional approach to the QoL highlights,
in patients with chronic brain pathologies, the greater importance of
the personal sphere and socioeconomic aspects in comparison with
disease-related variables. The position of spirituality in this scenery en-
hances the role playedby inner resources andweaknesses in reinforcing
or worsening the QoL.

Present findings should take into account some limitations. The
study only included some brain pathologies and different numbers of
patients. Therefore, the results cannot be generalized to all neurological
conditions. TheWHOQoL 100 is a generic inventory that allows to com-
pare patients and healthy subjects, but it cannot determine specific
disease-related aspects.

5. Conclusions

Spirituality, as marked by the meaning of self, inner independence,
and transcendence, is distinct from mood. It cooperates, together with
the affective states and socioeconomic aspects, to determine the QoL
of the patients with chronic brain pathologies whereas diagnosis has
a limited impact. These findings support a multidimensional cross-
disease model for the QoL in neurology. Further studies are needed to
clarify the neural correlates of spirituality in diverse neurological condi-
tions and to disentangle the interrelationships between the determi-
nants of the QoL. Longitudinal studies and studies assessing the
efficacy of interventions aiming to improve patients' QoL focusing on
psychological and spiritual dimensions can also play a major role in
this endeavor.
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