DOI: 10.2478/pielxxiw-2022-0033 © 2022 Author(s). This is an open access article distributed under the Creative Commons Attribution 4.0 licence

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

B The questionnaire for evaluating the quality
of life of family members in neurology:
Psychometric properties of the Czech version
of the PNDQOL_FM

. Radka Buzgova'? ©, Radka Kozakova’

STRESZCZENIE

Stowa kluczowe:

ABSTRACT

Key words:

'Department of Nursing and Midwifery, Faculty of Medicine, University of Ostrava, Czech Republic
“Department of Nursing and Midwifery, University of Ostrava, Czech Republic
3Department of Nursing and Midwifery, University of Ostrava, Czech Republic

Radka Buzgova

Department of Nursing and Midwifery, Faculty of Medicine, University of Ostrava
Syllabova 19, 70030, Ostrava, Czech Republic

e-mail: radka.buzgova@osu.cz

tel. +420731612064

Cel pracy. Celem pracy byta ocena wiasciwosci psychometrycznych kwestionariusza do oceny jakosci zycia cztonkéw rodziny
w neurologii (PNDQoL_FM).

Materiat i metody. Do analizy wtasciwosci psychometrycznych kwestionariusza wykorzystano konfirmacyjna analize czynnikowa
wraz z wewnetrzng spéjnoscia skal (rzetelnosc), retestowa rzetelnosé oraz analize korelacji. Préba badana obejmowata 157 opiekunéw
rodzinnych pacjentow z przewlekta choroba neurologiczna.

Wyniki. Trafnos¢ i rzetelno$¢ kwestionariusza PNDQoL_FM uznano za zadowalajace. Najlepsza zgodnos¢ modelu (TLI=0,973;
(CF1=0,989; GFI=0,977; SRMR=0,030; RMSEA=0,063;) stwierdzono dla modelu 2, w ktérym testowano cztery domeny skali
funkcjonalnej (emocjonalng, spoteczng, duchowa), funkcjonowania i ADL. Rzetelnos¢ poszczegdlnych podskal réwniez okazata sie
zadowalajaca (a=0,735-0,923).

Whioski. Kwestionariusz PNDQoL_FM moze by¢ stosowany zaréwno w praktyce klinicznej pielegniarek, jak i w badaniach naukowych.
Ocena jakosci zycia opiekunéw pacjentéw moze by¢ wygodnym wskaznikiem jakosci Swiadczonej opieki.

jakosc zycia, neurologia, rzetelnos¢, cztonkowie rodziny, waznos¢

Aim. The aim of the research was to validate the Quality of Life Questionnaire for family members of patients with progressive
neurological disease PNDQoL_FM.

Material and methods. To analyze the psychometric properties of the questionnaire, a confirmatory factor analysis (convergent
validity of the questionnaire) was used, together with internal consistency of the scales (reliability), retest reliability, and correlation
analysis. The research sample comprised of 157 family members of patients with PND.

Results. The psychometric properties of the PNDQoL_FM questionnaire were found satisfactory. The best concordance of a model
and the data (CFI: 0.989; TLI: 0.973; RMSEA: 0.063; SRMR: 0.030; GFI: 0.977) was found for the model 2, where four domains of the
functional scale were tested, i.e. activities of daily living, emotional functioning, social functioning, and spiritual area. The reliability of
the individual subscales was also found satisfactory (Cronbach a: 0.735-0.923). The retest reliability was determined to be satisfactory
for all domains as well (r>0.7).

Conclusions. The questionnaire PNDQoL_FM could be used for both research and clinical practice. The assessment of the quality of
life of the PND patients’family members may be a convenient indicator of the quality of provided care.

quality of life, neurology, reliability, family members, validity
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& INTRODUCTION

The symptoms of the progressive neurological diseases
(PND) considerably affect the mental and physical con-
dition of the patients [1,2]. Besides the gradual reduction
of physical self-sufficiency, common symptoms in advan-
ced stage of the disease include tiredness [3], cognitive
function disorders, speech disorders, or behavioral disor-
ders [1,2]. Often the patients also suffer from depression
[4,5] and anxiety. These symptoms represent a substantial
burden not only for the patients themselves, but also for
their family caregivers. It is the reconciliation with the loss
of functional abilities related to the neurological illness
(in the physical and mental areas) and the consequences
of this loss, which may result in depression and reduced
quality of life (QoL) of the family caregivers [6]. For the
family caregivers, it is particularly difficult to reconcile
with the alteration of cognitive ability of their loved ones
[7].

As the disease progresses, the burden usually worsens,
when the caregivers face increased worries and insecuri-
ties about the future of their family members and them-
selves as well. They may experience feelings of sadness,
frustration, guilt, negative change of their lifestyle, limits
to their social and occupational activities. These may
result in a deteriorated financial situation [8], but also
social isolation and chronic disease [9]. Researches also
revealed that caring for one’s partner or another family
member with PND causes burden, psychosocial distress,
and lower QoL [1,10-11]. The probability of problems
with mental health is higher by approximately 20% among
the informal caregivers compared to people who do not
provide such care [12]. The level of the caregiver’s burden
is related to the duration of the care, health state of the
patient, his or her increasing dependence, presence of psy-
chiatric symptoms including behavioral disorders [13,14].
In case of cognitive functions alteration, or the develop-
ment of psychiatric symptoms and behavioral disorders,
the caregivers may feel like “losing” their loved one [15].
The quality of care provided to the PND patients and their
family members could help both the patients as well as
the family members to maintain or improve their QoL.
In relation to diseases we speak about the so-called health-
-related quality of life (HRQL). HRQL is nowadays con-
sidered one of the most important outcome measures in
many clinical studies [16]. Therefore, the World Health
Organization has developed a conceptualized framework
for assessing QOL as “Global concept of quality of life”
that recognizes physical, emotional, social, environmental
and personal domain of life [17]. Subsequently, “Interna-
tional Classification of Functioning, Disability and Health”
(ICF model) was created to standardized the measurement
of disease impacts and illness which was published in
2000. The purposes of ICF model is to provide a common
language for functional and QOL data collection, which
defines health as the dynamic state of complete physi-
cal, emotional and social wellbeing [18]. The ICF model
covers the physical, emotional, social, environmental and
personal factors. This model can be applicable for neuro-
logy patients and their family members.
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In some studies, generic questionnaires were used to
assess the QoL. A systematic overview of specific question-
naires evaluating the QoL of the family caregivers of
patients with neurodegenerative disease was compiled by
Page et al. [19]. Most questionnaires were created for the
caregivers of patients with dementia [20-24], then there
was a questionnaire for the family members of patients
with the Huntington’s disease [25,26], multiple sclerosis
[27] and Parkinson’s disease [28-30]. However, there is no
specific questionnaire evaluating the QoL of the family
caregivers caring for patients with PND in general. Moni-
toring the subjective view of the impact of the treatment
and disease on emotional experience, ADL, social rela-
tions, and spiritual area of the family caregivers of patients
with PND is highly important for the evaluation of the
quality of provided care. The aim of our research is to vali-
date the Czech version of a questionnaire for the evalu-
ation of the QoL of family members of PND patients (vali-
dity and reliability). We also created a questionnaire to
evaluate the QoL for patients with neurological diseases in
the advanced stage of the disease (PNDQoL). This makes
it possible to assess the QoL of patients and their families
at the same time [31]. We use the ICF model, which covers
the physical, emotional, social, environmental and perso-
nal factors.

& METHODS

The tool was formed based on literature research,
analysis of foreign tools used for the evaluation of QoL,
Delphi method, and discussion of an expert group. The
manual provides a description how the questionnaire for
the patients was compiled [32].

The next stage of the research included the adjust-
ment and validation of the questionnaire for the sample
of family members based on the best recommendations
[33]. We employed a combination of methods for the
development and validation of the PNDQoL_FM. We
used three phases for the development and validation the
PNSQoL_FM. The first phase included the modification of
the questions which was done at the expert group meeting,
where two representatives of family members of PND
patients were also present. The items from the PNDQo-
L_P questionnaire were modified for the family members
(schema 1). The next stage included pilot testing of the
compiled questionnaire on a sample of selected family
members (n=10), and in the third phase validity and relia-
bility of the questionnaire were evaluated.

Sample

The research sample included 157 family members who
agreed on joining the project and met the following crite-
ria: family member providing major support to the patient
with PND (Parkinson’s disease, multiple sclerosis, amy-
otrophic lateral sclerosis, atypical parkinsonism), age 18+,
consent with cooperation. The selection of family mem-
bers was performed under the research project of the AZV
MZ CR, no. 17-29447A. There is no shortage of recom-
mendations regarding the appropriate sample size to use
when conducting a factor analysis. Suggested minimums
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for sample size include from 3 to 20 times the number of
variables and absolute ranges from 100 to over 1,000 [34].
Our set includes a lower criterion of 5 cases per variable.

We obtained an approval from the ethics committee of
the University Hospital Ostrava (no. 486/2016). Informed
consent was obtained in writing from all family members
participating in the study.

The average age of the family members was 55.3 years
(s=14.8; min-max: 22-85 years). The sample included
more women (62%). Most often the family members were
a spouse (44%), a parent (31%), and a child (12%). When
analyzing the family status, most family members were
married (73%), single (16%), divorced (9%), or widowed
(2%). When it comes to 53%, they were employed, while
41% were retired.

Data analysis

For the analysis of the psychometric properties of the
questionnaire, the confirmatory factor analysis was used,
together with the evaluation of inner scale consistency
(reliability), retest reliability, and correlation analysis.
The confirmatory factor analysis was performed using
the method of robust maximum likelihood estimation
(MLR), which corrects the abnormality of item distribu-
tion. For the individual models, the following parameter
values are stated: CFI - Comparative Fit Index (>0.90),
TLI - Tucker-Lewis Index (>0.90), GFI - Goodness of
Fit Index (= 90), RMSEA - Root Mean Square Error of
Approximation (<0.06), and SRMR - Standardized Root
Mean Square Residual (<0.05) [35-37]. The internal consi-
stency was evaluated through Cronbach’s alpha coefficient
(a) (acceptable min. a > 0.70). Reliability was evaluated
also via Cronbach’s alpha of domains without any item,
the correlation of the individual items and item-total cor-
relation (acceptable min. r > 0.40) [16,38,39]. Stability
reliability (test-retest) was determined with Spearma-
n’s correlation coefficients between the first and second
responses of the scale’s items (time 1 x time 2). The accep-
table minimum value of the coefficient r > 0.70 [16]. The
repeated measuring was performed within 5 days and
a total of 40 family members took part. The correlation
analysis was performed by Spearman’s correlation coef-
ficient due to the abnormal data distribution. The diffe-
rences in the evaluation of individual domains between
different groups (family members of patients with various
types of PND) were analyzed through Kruskal-Wallis test
for more than two independent samples.

B RESULTS

Confirmatory factor analysis

The main aim of the confirmatory factor analysis was
to test the validity of the model created together with the
questionnaire. At first, we tested all domains individu-
ally, then we tested the model as a whole. All individual
domains were tested as a single-factor model. Within the
domains, there was confirmed a good concordance of the
models and data in all domains (see Tab. 1). Despite that,
the p value of the chi-square in most domains (except

domains 2 and 3) is below 0.05, when we reject the hypo-
thesis that the model accurately represents the data. This
happens in case of single-factor models very often.

Through calculating in R (lavaan package), some error
parts of the items were interlinked in the models. When
interlinking the error items, we also based the procedure
on the suggested modification table — including them
would result in improved model - and on analyzing the
logical links of the given items. Some item pairs have
a common feature which is not measured in the basic
dimension. The interconnection of their errors will make
it possible to consider it.

Then, we tested the QoL model in all the domains (see
Tab. 2). Model 1. includes the symptomatic scale and all
4 domains of the functional scale. In Model 2. we tested
only the 4 domains of the functional scale and in model
3 we tested the domains of emotional functioning, social
functioning, and spiritual functioning. The results show
that the best concordance of the model and the data was
found in model 2. Four domains of the functional scale
were tested here — emotional functioning, social functio-
ning, spiritual functioning, and ADL.

B Tab. 1. Results of the confirmatory factor analysis of individual domains
of the PNDQoL_FM questionnaire

Symptomatic| Dom1 Dom 2 Dom3 Dom 4
scale ADL Ps Soc Dch

Df 45 28 28 28 28
Chi- 656.695 888.303 827.293 539.709 527.546
squared p=0.007 p=0.002 | p=0.052 | p=0.102 | p=0.040
CFI 0.964 0.974 0.987 0.987 0.978
TL 0.945 0.958 0.979 0.972 0.961
RMSEA 0.070 0.094 0.064 0.059 0.068
(95%(l) (0.036-0.101) {(0.055-0.133)](0.000-0.106)|(0.000-0.108){(0.015-0.111)
SRMR 0.044 0.037 0.041 0.053 0.045
GFI 0.938 0.938 0.952 0.968 0.958

B Tab. 2. Result of the confirmatory factor analysis of the whole QoL model

Family members

Model 1 Model 2 Model 3
Df 861 296 276
Chi-squared 5187.181 2856.991 2641.537
p p<0.001 p<0.001 p<0.001
CFl 0.805 0.897 0.816
T 0.788 0.899 0.784
RMSEA 0.086 0.067 0.111
(95%(1) (0.080-0.091) (0.059-0.075) (0.102-0.121)
SRMR 0.094 0.068 0.112
GFI 0.647 0.918 0.709
Reliability

The reliability of the symptomatic scale was found
acceptable (a > 0.7). An item which was problematic was
the item of “sexual problems” (item-domain correlation
r < 0.4), Tab. 3. With respect to the functional scale of the
PNDQoL_FM questionnaire, the reliability was found
acceptable for all domains. In the domain 4 (spiritual area),
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B Tab. 3. Coefficients of internal consistency of PNDQoL_FM domains
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Items p-d 2 Items p-d G Items p-d L
t a r a r a
Symptoms scale Dom 1 - activity of daily living Dom 2 - emotional functioning
Pain 0.547 0.851 Employment 0.523 0.931 Cry 0.794 0.882
Fatigue 0.636 0.842 Household care 0.826 0.905 Anger 0.582 0.901
Drowsiness 0.727 0.833 Shopping 0.697 0.916 Fear/anxiety 0.835 0.878
Palpitation 0.651 0.841 Favorite activities 0.796 0.908 Sadness 0.833 0.878
Dyspnea 0.590 0.846 Caring for oneself 0.826 0.906 Disappointment 0.764 0.886
Food intake 0.644 0.842 Health care 0.805 0.907 Helplessness 0.806 0.881
Nausea 0.731 0.839 Caring for others 0.736 0.913 Positive motions 0.320 0.918
Skin problem 0.400 0.860 Concentration 0.733 0913 Dreams/hallucin ation 0.592 0.900
Sexual problem 0.256 0.876
Excretion 0.625 0.844
Domain’s Cronbach a 0.861 0.923 0.904
Dom 3 - social functioning Dom 4 - spiritual area Dom 4 - spiritual area_rev
Loneliness 0.631 0.788 Worries about future 0.525 0.733 NON-RELIGIOUS
Burden 0.594 0.793 Desperation 0.685 0.700 Worries about future 0.612 0.759
Worry 0.436 0.814 Meaning of life 0.685 0.715 Desperation 0.546 0.747
Relation to the patient 0.511 0.806 Control over life 0.651 0.714 Meaning of life 0.604 0.729
Physical closeness 0.587 0.794 Beauty of environment 0.603 0.724 Life goal 0.593 0.792
Emotional closeness 0.525 0.803 Composure/peace 0.710 0.705 Beauty of environment 0.531 0.751
Support 0.510 0.805 Faith/religion 0.154 0.825 Peace 0.585 0.739
Social life 0.555 0.800 Religious activities 0.018 0.804 RELIGIOUS
Faith/religion 0.684 -
Rel. activities 0.684 -
Domain’s Cronbach a 0.821 0.768 0.813/0.735
item 7 (faith/religion) and item 8 (religious activities) M Tab. 4. Retest reliability of PNDQoL_FM
were problematic since neither of these items correla- DEmEE retest P
ted with the given domain (Table 3). This was revealed Sympt Symptoms burden 0.955 <0.001
in th.e confirmatory factor'a.nalysis, when 'in the test of Dom 1 oL 0841 0001
the single-factor model “spiritual area” the items 7 and 8
demonstrated low burdens in comparison to other items. |PoM2 Emotional functioning 0.968 <0.001
For this reason, we decided to split the religious and non-  |Dom3 Social functioning 0.941 <0.001
-religious questions into two separate scales when evalu-  |Dpom4a Spiritual (nonreligious) 0.870 <0.001
ating thed d%nain 4ﬁThist wayfthte reliablility Oi tlﬁe goma%n Dom 4b Spiritual (religious) 0973 <0.001
. r analysi main
e, The confrmatory acrans e omin oy | it | or | com
TLI=0.973; GF1=0.977; SRMR=0.030; RMSEA=0.063. ("¢t Global health 0.8%8 <0.001
The retest reliability was found acceptable in all domains ) )
with r > 0.7. When the measuring was repeated, there was M Tab. 5. Correlation of PNDQoL_FM domains
found a high level of concordance regarding the partici- Sympt. | Dom1 | Dom2 | Dom3 | Dom4a | Dom4b | Health | QoL
pants’ responses (see Table 4). This result showed that the | Symptoms | 1.000
PNDQoL_FM had adequate stability reliability. The corre-  {pom1 [ 0.545%* | 1.000
lation r=0.4 - 0.7 was foun'd among all the domains of the Dom2 | 0.696% 0618 1.000
PNDQoL_FM questionnaire (see Tab. 5).
Dom3 0.424** 10.609%*(0.538**| 1.000
Evaluation of QoL in different groups of family  |Dom4a | 0.601 |0.629™|0.671|0.680*] 1.000
Careglvers Dom4b | 0.425%* |0.409%*|0.405%*|0.479**|0.495%*| 1.000
The family members identified fatigue as the most  [Health  |-0.500%* [0.467%%10.525%*-0.443**10.554**-0.417*4 1.000
burdensome feature, together with sleeplessness, pain, [4 0.552%* -0.470*4-0.567**-0.526**10.590**10.466**| 0.697** |1.000

and sexual problems. They reported greater burden in the
domain of social functioning and then in spiritual reli-
gious functioning (Tab. 6). The differences between the
groups, however, were not found statistically significant.
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B Tab. 6. The analysis of individual domain in all groups of studied respondents

Kruskal-
Functioning Ms PD ALS Total Wallis test
mean (s) | mean (s) | mean (s) | mean (s) p

Symptoms burden | 7.3(5.3) | 10.2(8.3) | 5.2(4.1) | 8.7(7.1) 0.197
ADL 31.3(20.7)|33.7(28.2) [ 23.1(26.8) | 31.8 (24.4)|  0.663
Emotional 29.7(20.1)|35.7(23.9)37.5(24.2)|32.9(22.3)|  0.779
Social 43.6(16.3)[43.9(19.6)|45.0 (12.4) [44.4(18.1)|  0.936
?r‘]’:r‘frzfi'gious) 287(153)[340(225)|25.8 213)[313(190)| 0773
?r‘:{igﬁ:s) 30.8(17.6)[39.0(17.4)|27.5 20.5) 386 (15.2) | 0.195
Global health 6.5(2.1) | 6.4(2.5) | 82(2.4) | 6.5(23) 0.203
Global QoL 6.6(2.0) | 6.4(24) | 7.2(1.5) | 6.5(2.2) 0.532

I DISCUSSION

In research studies, the QoL has been analyzed not
only with respect to patients with chronic disease but
also their family members. The extensive emotional and
physical burden of the family caregivers of patients with
PND reduces their QoL [41]. Research revealed that
an important predictor of the caregivers’ lower QoL were
the patient’s ability to move and cognitive function disor-
ders [7,13]. These symptoms are probable to emerge in the
later stages of the disease in many patients with PND [1,2].
To evaluate the family members’ QoL adequately, it is
necessary to use validated tools which could be used both
in research and clinical practice. The aim of this research
was to evaluate the psychometric features of the question-
naire evaluating the QoL of the family members of
patients with PND to be used in nursing clinical practice
and research. The scale adopts a multi-angle perspective as
its content is based on the family members’ views, relevant
literature, and opinions of professional experts [42]. Fur-
thermore, the PNDQoL_FM questionnaire adopts a holi-
stic approach to the assessment of the family members’
QoL. Within the holistic approach, the burden caused by
caring for a patient with PND is evaluated with respect to
the physical area (symptoms burden), impact on the ADL,
mental state, social life, and spiritual functioning. Various
scales designed for the family members include only some
of the areas. For the family members of patients with
multiple sclerosis, the CAREQoL-MS questionnaire was
created [27], which assesses the physical burden, social
impact, and emotional state. The tool omits to include the
spiritual aspect. Similarly created scale PDQ-Carer [28,29]
for the family members of patients with Parkinson’s dise-
ase focuses on the psychological and social area, as well
as on the care for oneself. It does not include the effect
on physical health and the spiritual area. The HDQoL-C
scale [25,26] designed for the caregivers of patients with
Huntington’s disease focuses on the satisfaction with life,
practical aspects of care giving, and feelings regarding
one’s life with HD. In the questionnaire designed by us, we
focused more on the global QoL, thus the physical, emo-
tional, social, as well as spiritual areas.

The psychometric features of the PNDQoL_FM
questionnaire were found satisfactory. The validity of the

suggested model was tested through the confirmatory
factor analysis. The best concordance of the model and the
data was found in model 2 (functional scale, four doma-
ins — emotional functioning, social functioning, spiritual
functioning and ADL). The model includes a global evalu-
ation of the QoL. The reliability of the individual subscales
measured through Cronbach’s coefficient alpha was found
satisfactory. The questionnaire can be recommended for
use in nursing practice

When analyzing the quality of care about patients
with PND, the evaluation of the family members’ sup-
port should be also included. The support of the family
members provided by the neurologist and nurses starts
with an adequate assessment of the needs of the family.
The evaluation should focus both on determining their
ability to provide adequate care for the patient and their
personal wellbeing too [42], and the assessment of QoL.
The QoL in certain time periods could be evaluated by
the neurologist, general practitioner, or another member
of the multidisciplinary team (social worker). The use of
the PNDQoL_FM tool will enable the neurologist or the
general practitioner to assess the QoL of PND patients’
family members and to set the benchmark to monitor any
improvements of the quality of care. Furthermore, in our
research we analyzed the differences in the evaluation of
QoL of the family members caring for patients with dif-
ferent types of disease. Regarding the domain of the ADL
and spiritual functioning, the greatest burden was repor-
ted by the family members of Parkinson’s disease patients.
Regarding the domain of the emotional functioning and
social functioning, the greatest burden was reported by
the family caregivers of the amyotrophic lateral sclerosis
patients. The research of Londral et al. [43] also found
substantial burden in the domain of social functioning
among the family members of patients with ALS. The
domain score did not increase after using the assistive
communication as was the case in other areas of QoL.

A certain limitation of this research may be the fact
that the psychometric features were tested in a sample of
family caregivers caring for patients with different types
of progressive neurological disease. It is, however, a group
of diseases with similar problems and symptoms [44].
Another limitation of the study may be the cross-sectional
nature of the research. The subjective perception of family
members may change. Therefore, for future research we
recommend repeated monitoring of the family members
and analyzing the changes in their QoL in connection
to the various stages of the patient’s disease. For future
research we also recommend analyzing the impact of the
provided interventions to the patients and their family
members by a multidisciplinary team on the QoL and to
compare any links between the QoL of the patients and
their family members. To assess the QoL of PND patients,
we recommend using the PNDQoL_P questionnaire [31].
The questions that are formulated in similar way may help
compare the impact of the disease on the life of the ill
person and their loved ones.
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I CONCLUSIONS

Considering the current lack of specific tools for the
evaluation of the QoL of the family caregivers of neuro-
logical patients, the results are useful. The questionnaire
may be used for both research and the clinical practice.
An advantage of the similarly formulated questions for the
patients and the family caregivers is the possibility to com-
pare the subjective perception of the QoL of the patients
and their loved ones. Thanks to that it, is possible to evalu-
ate the quality of provided care throughout time.
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