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Background and Purpose  The importance of the quality of life (QOL) of carers has been 
increasingly recognized as it has a wide range of effects on the psychological, emotional, and 
social outcomes of patients with Parkinson’s disease (PD). Understanding their QOL is impor-
tant as it reflects their unique characteristics; however, there have been few studies on this in 
Korea. This study aimed to translate and validate the Korean version of the Parkinson’s Disease 
Questionnaire–Carer (PDQ-Carer).
Methods  This was a methodological study that included a translation process and a cross-
sectional investigation. The Korean version of the scale was developed using back translation, 
semantic adjustment, and pretests. The final version was self-administered by 125 Korean 
family carers. Cronbach’s alpha values were used to assess the internal consistency of the 
PDQ-Carer. Exploratory and confirmatory factor analyses were used to validate the translat-
ed scale.
Results  Exploratory factor analysis identified four factors that accounted for 64.51% of the 
variance. A modified model using modification indices was found to fit the data well in the 
confirmatory factor analysis. That factor analysis supported the structure of the original four 
factors with relocation of several items that reflected Korean culture. Cronbach’s alpha values 
were 0.96 for the total scale, 0.93 for personal and social activities, 0.89 for strain, 0.85 for anx-
iety and depression, and 0.85 for self-care.
Conclusions  This study verified that the Korean version of the PDQ-Carer can be used to ac-
quire important information about the multidimensional aspects of the QOL of Korean carers 
for patients with PD.
Keywords  ‌�Parkinson’s disease; carers; translations; reliability; validity.

Validity and Reliability of the Korean Version  
of the Parkinson’s Disease Questionnaire–Carer

INTRODUCTION

Parkinson’s disease (PD) is a common neurodegenerative disease in older adults.1 Patients 
with PD gradually become dependent on carers due to reduced mobility and impaired 
ability to perform the activities of daily livings (ADLs).2-4 Family carers play a critical role 
in the disease progression and provide a wide spectrum of support to patients.4,5 The pat-
tern of family caregiving may appear in various forms under the influence of regional dif-
ferences including population demographics, family dynamics, and culture.5 Asian cultural 
values involve filial piety and familism.6 Family members in Korea mostly act as carers due 
to cultural characteristics and ethical values.7 The carers of patients with PD, who are mostly 
older adults, frequently have to take the responsibility of providing care alone, increasing 
the difficulty of the caring experience.8,9 As carers focus on providing care and its intensi-
ty increases, their social participation decreases and their psychological, economic, and 
physical burdens increase.10-12 These consequences affect the quality of life (QOL) of carers 
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for patients with PD, which is very important since it affects 
the health-related outcomes of those PD patients.4,13

The QOL of carers is multidimensional and involves phys-
ical, psychological, and social aspects.4 Awareness of the im-
portance of using disease-specific tools to measure QOL has 
recently been increasing, and the development of such tools 
has been increasingly regarded as a research priority.4 The 
World Health Organization Quality of Life Scale has limita-
tions in assessing the QOL of carers because it does not re-
flect the specificity of PD.14 Reflecting this point, a scale was 
developed to measure the QOL of carers for patients with par-
kinsonism.15 However, that scale focuses on the carers of pa-
tients with parkinsonism, and only has one domain. Mean-
while, most of the studies on carers of patients with PD have 
used the terms “burden” and “pressure,” but these have nar-
row meanings compared with QOL, which is a broader con-
cept associated with the overall well-being of the carer.16 In-
struments should go beyond a narrow focus on the burden 
and pressure faced by carers for patients with PD to under-
stand their QOL.16 Accordingly, Jenkinson et al.16 developed 
the Parkinson’s Disease Questionnaire–Carer (PDQ-Carer) 
to measure the QOL of carers for patients with PD. This tool 
is multidimensional, covering four domains of QOL: social 
and personal activities, anxiety and depression, self-care, and 
strain. The PDQ-Carer is currently used to assess the disease-
specific QOL of carers across different cultures.17-19 In par-
ticular, a psychometric testing study of the PDQ-Carer found 
that the Cronbach’s alpha values of the Spanish version for 
the four domains were 0.80–0.95 and that it had good valid-
ity.17 However, the characteristics of caregiving and the ap-
plicability of the scale may differ between cultures, and the 
applicability of the PDQ-Carer to Korea has not been stud-

ied previously. This study aimed to translate the PDQ-Carer 
into Korean and determine its reliability and validity.

METHODS

This was a methodological study comprising two phases: 1) 
developing the Korean version of the PDQ-Carer using back-
translation, expert panel evaluation, semantic adjustment, 
and pretests, and 2) conducting a cross-sectional study to 
examine the validity and reliability of the translated version 
of the PDQ-Carer.

Phase 1: translation process
This study followed the back-translation method (Fig. 1).20 
The translation process proposed by Brislin in 1970 is the 
most-commonly recommended method for cross-cultural 
studies.21 A pilot testing was subsequently conducted.

Translation and back-translation of the original 
PDQ-Carer
We received approval from the original author to translate 
the PDQ-Carer into Korean. In the translation stage, two bi-
lingual researchers with experience in clinical practice inde-
pendently translated the original tool. In the back-translation 
stage, another translator who had not previously encoun-
tered the original tool translated the Korean version back 
into English. Back-translation works well in avoiding trans-
lation errors because a large part of the original language 
structure is retained.21

Final validation
The translated tool was finalized in the final stage (Supple-
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Fig. 1. Translation process of this study. PDQ, Parkinson’s Disease Questionnaire.
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mentary Material in the online-only Data Supplement). This 
process requires comparing the two versions as a whole,21 
and it confirmed that there were no meaningful differences 
between the original and translated versions. All differences 
were reviewed and corrected through discussions. The con-
sensus process was repeated to complete the translation if 
corrections were needed due to the accuracy of translation 
or cultural differences.

Pretests for tool verification
Pretests have the advantage of verifying that future user can 
understand all of the questions and procedures in the trans-
lated version.21 The pretests of the Korean version of the 
PDQ-Carer was conducted on ten carers of patients with 
PD who were community-dwelling members of the Korean 
Parkinson’s Disease Association (KPDA). The process iden-
tified any problems with the tool and assessed the feasibility 
through discussions about content clarity, ease of under-
standing, appropriateness of the form, and the time it takes 
to respond.

Phase 2: the cross-sectional study

Participants and setting
The concept of the carer is applied inconsistently across dif-
ferent disciplines.22 According to a recent evolutionary con-
cept analysis, a family carer often refers to an individual who 
provides patients who need care involving a wide range of 
unpaid physical, psychological, and social assistance.22,23 A 
team renowned for caregiving research and headed by Law-
ton defined a carer as “the person who gives half or more of 
all the care needed.”24 The subjects of that study comprised 
primary family carers of community-dwelling patients with 
PD in Korea, who were defined as those who spent at least 
1 day per week mostly caring for patients.25 We tried to in-
clude adult child-carers who provide most of the care required 
by patients with PD and have primary responsibility for their 
care. The scope of care activities included disability-related, 
treatment, and health care activities. Disability-related activ-
ities referred to clinical skills for assistance with ADLs and in-
strumental ADLs of patients with PD who experienced dif-
ficulties performing activities such as bathing, toilet use, or 
transferring.23,26 Treatment-related activities included assis-
tance in taking medication as prescribed and regular hospi-
tal visits. Healthcare activities included assistance in partic-
ipating in peer-group activities, exercise, and seeking social 
resources.26 The inclusion criteria were as follows: 1) caring 
for a patient diagnosed with PD by a neurologist, 2) being a 
family member of a patient with PD, and 3) being older than 
20 years.

For the factor analysis, there are some criteria for the mini-
mum sample size. The first suggestion was that the sample 
should be larger than 100.27 The ratio of the number of cas-
es to the number of factors was also considered. The num-
ber of cases should be larger than 20 times the number of 
factors in order to obtain stability in their effects.28,29 The pres-
ent study included 125 participants for the 4 factors, so the 
case-factor ratio was considered to be acceptable.

Data collection
This study recruited subjects who attended regional events 
organized by the KPDA and visited regular follow-ups at the 
neurology outpatient clinic of a university hospital with pa-
tients with PD, between March 16 and August 16, 2019. In 
the case of data collection at the KPDA, the PD diagnoses 
were confirmed by checking the disability welfare card of 
the patients accompanied by their carer, because this veri-
fied that they were registered with a disability and were pre-
viously diagnosed with PD by a neurologist. Data were col-
lected by trained researchers. Face-to-face surveys took 15 
minutes to complete.

Instruments
The general characteristics included age, sex, education lev-
el, occupation status, relationship with patients with PD, co-
habitation, caring period, and daily caring duration.

The original PDQ-Carer consists of 29 items in 4 dimen-
sions: personal and social activities, anxiety and depression, 
self-care, and strain.16 The items in each dimension are eval-
uated on a five-point scale, from ‘never’ to ‘always.’ The score 
was converted to a standard score for the present analysis. 
Lower scores indicate better QOL, with a score of 0 repre-
senting the best level of self-reported QOL and a score of 100 
representing the worst level. The original study obtained 
Cronbach’s alpha values of 0.94, 0.90, 0.85, and 0.85 for so-
cial and personal activities, anxiety and depression, self-
care, and strain, respectively.

Validity refers to whether a tool measures what it is intend-
ed to.30 Before conducting exploratory factor analysis (EFA), 
Kaiser-Meyer-Olkin (KMO) sample fit and Bartlett’s test of 
sphericity were performed to verify that the collected data 
were suitable for the factor analysis. To evaluate the concept, 
convergence, and discrimination validities of the results, the 
standardized coefficient, the variance extraction index, and 
the r2 value of the correlation coefficient were checked for 
each factor. Confirmatory factor analysis (CFA) was con-
ducted to test the model of the Korean version of the PDQ-
Carer based on a sample to determine the suitability of the fac-
tor model derived from the EFA. Reliability denotes the extent 
to which research results can be applied to a wider range of 
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samples than the actual sample.30 Cronbach’s alpha was cal-
culated to confirm the reliability of the internal consistency.31

Data analysis
The statistical analysis was performed using IBM SPSS Sta-
tistics (version 23.0; IBM Corp., Armonk, NY, USA) and IBM 
SPSS Amos (version 22.0; IBM Corp.). Descriptive statistics 
were used for the general characteristics of the study sub-
jects. Skewness and kurtosis were checked using the nor-
mality test. The reliability of the tool used Cronbach’s alpha 
and the split-half coefficient to test its internal consistency. 
The validity of the tool was tested for construct validity and 
confirmed using the EFA and CFA. Data sets can be used for 
both the EFA and CFA since this is helpful for comparing 
similarities and differences between the results.32 EFA is of-
ten needed to compare construct differences in cross-cul-
tural studies. The number of factors was determined based 
on an eigen value of ≥1 and a scree plot, and the factors were 
then extracted to determine that the total explained vari-
ance was at least 60%.27 The EFA checks the KMO measures 
of sample fit and uses the principal-components analysis 
and varimax rotation methods. CFA was performed using 
Tucker-Lewis index (TLI), comparative fit index (CFI), and 
root-mean-square error of approxiation (RMSEA). The mod-
el fit was evaluated using the criteria of CFI ≥0.90, TLI ≥0.90, 
and RMSEA <0.08. The research model was modified by re-
viewing the modification indices (MIs) of the model as re-
sults of the analysis.

Ethics approval
The Istitutional Rview Bard of the hospital approved this 
study (IRB No. Y-2019-0013). The researchers explained 
the purpose and procedures of the study to its participants 
and conducted face-to-face surveys. All participants under-
stood the purpose of the study and provided written informed 
consent.

RESULTS

Participant characteristics
Table 1 lists the characteristics of the participants. They were 
aged 57.24±14.56 years (mean±SD) and approximately half 
of them were female (55.2%). Most participants had a col-
lege education or higher (52.8%), a spouse (66.9%), and lived 
with the patient that they were caring for (79.2%). The most 
frequent caring period was longer than 5 years (40.8%), and 
the most common daily caring duration was 1–6 hours (56.8%).

The differences in QOL according to general characteris-
tics are listed in Table 2. QOL was better in the adult chil-
dren of patients with PD than in the parents of those patients 

(F=2.74, p=0.03), and lower in participants who were unem-
ployed due to the care than those who were not (t=2.21, p= 
0.04). Other characteristics were not associated with QOL.

Item analysis for the Korean version 
of the PDQ-Carer
Item analysis was conducted to evaluate the 29 items in the 
tool (Table 3). The mean score of the items ranged from 0.67 
to 2.03 while the SDs ranged from 0.97 to 1.43 after analyz-
ing all 29 items. Data are considered to confirm to the nor-
mal distribution when the absolute values of skewness and 

Table 1. Participant characteristics

Characteristic
Mean±SD 
or n (%)

Age, years 57.24±14.56

Sex

Male 56 (44.8)

Female 69 (55.2)

Education level

Elementary school 2 (1.6)

Middle school 16 (12.8)

High school 41 (32.8)

College or above 66 (52.8)

Relationship with the patient 

Spouse 80 (64.0)

Parents 3 (2.4)

Sibling 6 (4.8)

Child 26 (20.8)

Other family member 10 (8.0)

Cohabitation

Yes 99 (79.2)

No 26 (20.8)

Occupation status

Employed 68 (54.4)

Unemployed 57 (45.6)

Unemployed because of caring

Yes 12 (21.1)

No 45 (78.9)

Caring period, years 4.91±4.46
≤1 30 (24.0)

2 14 (11.2)

3 16 (12.8)

4 14 (11.2)
≥5 51 (40.8)

Daily caring duration, hours 7.94±8.22

1–6 80 (64.0)

7–12 22 (2.4)

13–18 3 (16.0)
≥19 20 (15.8)
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kurtosis do not deviate from 2 and 7, respectively,33 and ev-
ery item in this study confirmed to this standard. The cor-
rected item-total correlations were 0.492–0.822, with all 
items exceeding 0.4 indicating a significant degree of reli-
ability.34 All 29 items were therefore maintained for use in 
subsequent analyses.

Validity

Exploratory factor analysis
Four factors appeared to have eigen-values of ≥1 and an el-
bow point on the scree plot (Fig. 2). The explanatory powers 
of factor 1 to 4 were 47.90%, 6.77%, 5.00%, and 4.95%, re-
spectively; these four factors explained 64.51% of the total 
variance, which satisfied the standard, and so four factors 
were used (Table 4). The KMO test was performed to deter-

mine whether the number of variables and cases in this study 
sample were suitable for factor analysis, and obtained a re-
sult of 0.92. Bartlett’s sphericity test was performed to con-
firm whether the correlation coefficient matrix was suitable 
for factor analysis, which yielded a value of 2678.365 (p<0.001). 
Both results indicated suitability for the factor analysis. In 
the factor extraction method, principal-components analy-
sis was used to extract factors that explain as many parts as 
possible, and EFA was performed using varimax rotation. 
This analysis yielded loadings for factors 1 to 4 of 0.546–
0.761, 0.451–0.780, 0.467–0.786, and 0.541–0.812, respec-
tively (Table 4).

Factor 1 comprised ten items: eight items (items 5, 18, 19, 
20, 21, 25, 27, and 29) in the ‘personal and social activities’ 
domain and two (items 22 and 26) in the ‘self-care’ domain 
in the original tool. Factor 1 was named ‘personal and social 
activities,’ the same as in the original tool. Factor 2 comprised 
eight items: two (items 10 and 16) in the ‘strain’ domain, three 
(items 14, 24, and 28) in the ‘personal and social activities,’ 
and one each in the ‘self-care’ (item 13), ‘anxiety and depres-
sion’ (item 15), and ‘strain’ (item 9) domains in the original 
tool. Factor 2 was named ‘strain,’ the same as in the original 
tool. Factor 3 comprised six items: four (items 6, 11, 12, and 
17) in the ‘anxiety and depression’ domain as in the original 
tool, and two (items 7 and 23) in the ‘strain’ domain. Factor 
3 was named ‘anxiety and depression,’ the same as in the 
original tool. Factor 4 comprised five items: two (items 2 and 
3) in the ‘self-care’ domain and one each in the ‘strain’ (item 
1), ‘anxiety and depression’ (item 4), and ‘personal and so-
cial activities’ (item 8) domains in the original tool. Factor 4 
was named ‘self-care,’ the same as in the original tool. These 
results indicated that the four factors were same as the those 
in the original tool: personal and social activities, strain, anx-
iety and depression, and self-care (Table 4).

Confirmatory factor analysis
The statistics for model fit are presented in Table 5. A 4-fac-
tor model with all 29 items was maintained for the final 
model (Fig. 3). Model 1, which comprised the original 4 
factors with all 29 items, was found to not satisfy the model 
fit criteria [χ2/df=1.986, df=371, p<0.001, TLI=0.841, CFI= 
0.855, parsimony normed fit index (PNFI)=0.691, incre-
mental fit index (IFI)=0.869, and RMSEA=0.089). We care-
fully reviewed the pairing error variances of two items in the 
personal and social activities domains (factor 1) (item 22 
‘felt that your physical health has been affected by your car-
ing role?’ and item 27 ‘felt unable to go on holiday or take 
short breaks?’ [MI=16.923]) and two items in the strain di-
mension (factor 2) (item 14 ‘felt more withdrawn because of 
your caring role?’ and item 15 ‘felt depressed?’ [MI=15.624]). 

Table 2. Differences in quality of life according to general character-
istics

Variables n Mean±SD t or F (p)
Age, years r=0.12, p=0.19*

Sex 0.15 (0.88)

Male 56 38.63

Female 69 37.97

Relationship with the patient 2.74 (0.03)

Spouse 80 40.71

Parents   3 57.00

Sibling   6 43.83

Child 26 25.65

Other family member 10 42.50

Cohabitation -0.26 (0.79)

Yes 99 38.22

No 26 39.54

Occupation status 1.20 (0.23)

Employed 68 40.60

Unemployed 57 35.47

Unemployed because of caring 2.21 (0.04)

Yes 12 47.83

No 45 32.18

Caring period, years 0.82 (0.52)
≤1 30 33.57

2 14 41.29

3 16 39.50

4 14 48.13
≥5 51 41.43

Daily caring duration, hours 1.48 (0.22)

1–6 80 37.82

7–12 22 43.85

13–18 3 58.33
≥19 20 46.42

*Pearson's correlation coefficient.
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The modified model (Model 2) still did not meet the model 
fit criteria (χ2/df=1.806, df=366, p<0.001, TLI=0.870, CFI= 
0.883, RMSEA=0.081).

The MI strongly suggested that item 4 ‘felt anxious be-
cause of the responsibility of caring?’ should be relocated to 
the self-care domain (factor 4) (MI=13.623). Item 4 was re-
located into the factor 3 domain (Model 3) based on the con-
ceptual intimacy. The model fit was good at TLI=0.901, CFI= 
0.90, and RMSEA=0.079 (Fig. 3). The CFA results supported 
the use of the Korean version of the PDQ-Carer to assess 
the QOL of carers for patients with PD.

Reliability
Cronbach’s alpha, as an internal consistency reliability val-
ue, was 0.96 for the total scale (95% CI=0.95–0.97), 0.93 for 
personal and social activities, 0.89 for strain, 0.85 for anxi-
ety and depression, and 0.85 for self-care (Table 4).

DISCUSSION

The QOL of carers is strongly dependents on regional and 
national differences, including in family dynamics, popula-
tion characteristics, and healthcare resources.5 It is necessary 
to accurately assess the QOL of carers to reflect their unique 

Table 3. Item analysis for the Parkinson’s Disease Questionnaire–Carer

Item 
no.

Item Mean±SD
Item-total 
correlation

Skewness Kurtosis

  1 Found you could not sleep through the night? 1.26±1.19 0.509 0.534 -0.731

  2 Found it difficult to get out to do the shopping? 0.98±1.23 0.771 1.016 -0.172

  3 Found the demands of caring physically difficult? 0.89±1.16 0.788 1.107 0.128

  4 Felt anxious because of the responsibility of caring? 1.48±1.26 0.608 0.644 -0.540

  5 Been prevented from pursuing hobbies and other interests? 1.27±1.21 0.663 0.725 -0.323

  6 Felt worried about your own physical health? 1.68±1.21 0.723 0.334 -0.816

  7 Thought that your caring role was taken for granted by others? 1.78±1.41 0.594 0.189 -1.275

  8 Felt that relationships with friends have been affected? 1.13±1.23 0.658 0.796 -0.475

  9 Felt impatient with the person you care for? 1.34±1.18 0.691 0.592 -0.615

10 Felt exhausted? 1.30±1.22 0.638 0.670 -0.517

11 Felt worried about the future? 1.92±1.22 0.718 0.182 -0.934

12 Felt you lacked the energy and motivation to do the things you enjoy? 1.46±1.14 0.704 0.492 -0.611

13 Taken less care with your diet? 1.22±1.26 0.549 0.806 -0.411

14 Felt more withdrawn because of your caring role? 1.18±1.20 0.747 0.711 -0.581

15 Felt depressed? 1.26±1.15 0.635 0.723 -0.308

16 Felt less in control of your temper than before you became a carer? 1.02±1.00 0.726 1.001 0.652

17 Felt worried about what would happen if you were unwell? 1.49±1.12 0.698 0.557 -0.297

18 Been limited in what you can do socially? 1.19±1.26 0.747 0.806 -0.487

19 Felt that your workload around the house has increased significantly? 1.39±1.28 0.483 0.653 -0.752

20 Found it difficult to see friends and family? 1.06±1.24 0.766 0.945 0.000

21 Found it difficult to leave the person you care for alone for more than 
  one hour?

1.16±1.28 0.663 0.747 -0.610

22 Felt that your physical health has been affected by your caring role? 1.17±1.28 0.688 0.896 -0.226

23 Felt that you are responsible for everything at home? 2.06±1.34 0.775 –0.098 -1.175

24 Felt that you cannot do things on the spur of the moment? 0.78±1.03 0.739 1.285 0.803

25 Found it difficult to be involved in activities which require commitment 
  (e.g. volunteering work or regularly meeting friends)?

1.23±1.22 0.802 0.711 -0.601

26 Paid less attention to your own health (e.g. put off visiting a doctor, 
  ignored symptoms etc.)?

1.18±1.14 0.718 0.865 0.079

27 Felt unable to go on holiday or take short breaks? 1.23±1.21 0.679 0.692 -0.563

28 Felt responsible for Parkinson’s disease medication being available 
  and/or taken at appropriate times?

1.70±1.37 0.676 0.360 -1.128

29 Had to limit outings because you worry that the person you care 
  for won’t be able to cope?

1.46±1.25 0.724 0.531 -0.767
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beliefs and cultures to understand caregiving in different 
countries and cultures. The PDQ-Carer is a simple and con-
venient tool used worldwide to assess the multidimensional 
QOL of carers of patients with PD. The present study devel-
oped and tested a culturally adapted version of the PDQ-
Carer, which was found to be reliable and valid for use in Ko-
rea. The Korean version of the PDQ-Carer included relocating 
some items from their domains in the original instrument. 
Item relocation was also performed in previous studies on 
cultural adaptation of the tool.35,36 Factor structure can be 
affected by the demographic or cultural characteristics of 
the sample,37 and hence the model fit is sample-dependent.38 
The structural difference may be due to aspects of Korean 
culture and the characteristics of the subjects in the present 
study.39

The two newly relocated items 22 and 26 were derived 
from the ‘self-care’ domain of the original scale and relocat-
ed to ‘personal and social activities.’ Asian cultures generally 
place more value on caregiving based on traditional practic-
es than other cultures do.39,40 Korean carers often perceive 
caring for their physical health as being a matter of caring 
for the patient and their entire family, not just as a concept of 
self-care. Koreans traditionally prioritize the family over the 
individual, and the caregiving role includes considering so-
cial activities to apply to the whole family.6 Korean carers 
have a particularly strong sense of obligation to provide care 
to elderly people with disabilities.40 The period of caring pro-
vided by the participants in this study was long, so they may 
have already adapted to this care in their daily lives. People 
who provided care for long periods tend to receive caregiv-
ing appraisal positively.39

‘Strain’ was the domain with the most relocated items in 
the Korean version of the PDQ-Carer, and there may be con-

ceptual differences in its dimensions. Koreans often perceive 
the strain from caregiving to be their own responsibility.41 
According to item 28, the carers may have accepted the re-
sponsibility of that strain. Family carers in Korea are expect-
ed to take responsibility for caring due to cultural beliefs. 
Carers take this caring for granted and as well as the respon-
sibilities that come with it, but they are also under strain 
themselves.40-42 The item-total correlation for item 13 in the 
self-care dimension yielded a value of 0.51 in the Spanish 
version of the PDQ-Carer.17 There may be several factors in 
reduced care with diet, which can be accepted with various 
meanings in relation to the strain of the carers. A previous 
concept analysis found that lack of time contributed to the 
caregiving burden.43 It seems that carers are not able to meet 
their needs such as self-care (e.g., diet) due to difficulties in 
balancing their roles and responsibilities.44 Carers may also 
feel depressed due to the strain. Item 15 was more suitable 
for the ‘strain’ factor in this population. A previous study that 
compared perceived burdens on Korean and American care-
givers of stroke survivors found that caregivers with depres-
sion in Korea felt that strain was their burden.45 In this con-
text, the relocation of item 15 may be a result of traditional 
familism, independence of patient care, and lack of social 
support for Korean caregivers due to differences in culture 
or general ethical values between countries.45 Items 14 and 
24 may have been perceived as having similar contents re-
garding the psychological aspect rather than activities for 
carers. It is suggested that future studies should explore ap-
plying the scale in diverse cultures and countries.

Items 7 and 23 were perceived as ‘anxiety and depression’ 
by the Korean carer, which is originally included in the ‘strain’ 
domain. In the family-centered culture of Korea, there is a 
social perception that the families of patients should be the 
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Fig. 2. Scree plot of the exploratory factor analysis.
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ones providing care.39 It is therefore often observed that Ko-
rean family carers become unemployed due to their caring 
activities. Our findings indicated that the QOL was low in 
unemployed than employed carers. Taking the caring role 
for granted can cause anxiety, depression, or distress beyond 

the normal caregiving burden in the long run.41,42 This would 
be even worse if a female spouse had to take on everything 
at home while acting as a carer.6,41 The item-total correlation 
for item 7 of the strain domain obtained the lowest value of 
0.33 in the Spanish study,17 and so further study is needed.

Table 4. Factor analysis and reliability coefficients of the 29-item Parkinson’s Disease Questionnaire–Carer

Item 
no.

Items Factor 1 Factor 2 Factor 3 Factor 4

Personal and Social Activities (ten items)

20 Found it difficult to see friends and family? 0.761 0.131 0.359 0.257

25 Found it difficult to be involved in activities which require commitment
  (e.g. volunteering work or regularly meeting friends)?

0.748 0.237 0.362 0.140

18 Been limited in what you can do socially? 0.737 0.265 0.041 0.363

27 Felt unable to go on holiday or take short breaks? 0.733 0.302 0.080 0.209

29 Had to limit outings because you worry that the person you care for won’t be able 
  to cope?

0.693 0.366 0.156 0.231

26 Paid less attention to your own health (e.g. put off visiting a doctor, ignored 
  symptoms etc.)?

0.657 0.312 0.264 0.223

21 Found it difficult to leave the person you care for alone for more than one hour? 0.655 0.328 0.110 0.283

22 Felt that your physical health has been affected by your caring role? 0.621 0.273 0.428 0.176

  5 Been prevented from pursuing hobbies and other interests? 0.571 -0.113 0.386 0.402

19 Felt that your workload around the house has increased significantly? 0.546 0.104 0.290 0.182

Strain (eight items)

24 Felt that you cannot do things on the spur of the moment? 0.258 0.780 0.213 0.118

16 Felt less in control of your temper than before you became a carer? 0.343 0.751 0.193 0.017

14 Felt more withdrawn because of your caring role? 0.150 0.726 0.353 0.263

  9 Felt impatient with the person you care for? 0.333 0.664 0.272 0.256

15 Felt depressed? 0.087 0.635 0.406 0.238

10 Felt exhausted? 0.416 0.544 0.204 0.347

28 Felt responsible for Parkinson’s disease medication being available and/or taken 
  at appropriate times?

0.469 0.487 0.054 0.207

13 Taken less care with your diet? 0.226 0.451 0.321 0.284

Anxiety and Depression (six items)

11 Felt worried about the future? 0.047 0.289 0.786 0.091

  6 Felt worried about your own physical health? 0.277 0.226 0.710 0.266

17 Felt worried about what would happen if you were unwell? 0.448 0.298 0.630 0.037

12 Felt you lacked the energy and motivation to do the things you enjoy? 0.341 0.314 0.622 0.240

23 Felt that you are responsible for everything at home? 0.398 0.243 0.512 -0.143

  7 Thought that your caring role was taken for granted by others? 0.104 0.242 0.467 0.330

Self-care (five items)

  2 Found it difficult to get out to do the shopping? 0.263 0.157 0.135 0.812

  3 Found the demands of caring physically difficult? 0.324 0.259 0.081 0.767

  8 Felt that relationships with friends have been affected? 0.500 0.235 0.051 0.592

  1 Found you could not sleep through the night? 0.193 0.258 0.219 0.587

  4 Felt anxious because of the responsibility of caring? 0.231 0.077 0.506 0.541

Eigen value 6.65 4.99 3.97 3.74

Percentage of variance explained, % 47.90 6.77 5.00 4.95

Cumulative percentage of total variance explained, % 47.90 54.67 59.56 64.51

Cronbach’s alpha 0.93 0.89 0.85 0.85

Total alpha 0.96 (95% CI=0.95–0.97)
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The ‘self-care’ dimension was culturally adapted in this 
study. The age and relationship with the patients of the par-
ticipants were comparable with those of previous studies.16,17 
The mean age of carers in the original and Spanish studies 
were 68.216 and 63.3 years,17 respectively, and the subjects 
included in the present study were younger, with a mean age 
of 58.4 years. The mean age of participants in this study may 
have been lower due to cases of the carer being a child of the 
patient accounting for 20% of the total sample. This was also 
a reflection of Korean culture, because adult children often 
take care of their parents due to the strong cultural empha-
sis on the value of filial piety.6,40 A previous study on carers 
for the elderly in Korean nursing homes found that more of 

Table 5. Fit indices of the Parkinson’s Disease Questionnaire-Carer confirmatory factor analysis models

Criterion χ2 (p) df CMIN/df TLI CFI RMSEA
Model 1: Original four factors 736.627 (<0.001) 371 1.986 0.841 0.855 0.089

Model 2: Model 1 with covariance allowed between e6 
  and e9, and between e14 and e15

660.999 (<0.001) 366 1.806 0.870 0.883 0.081

Model 3: Model 2 with item 4 relocated to factor 3 656.465 (<0.001) 366 1.794 0.901 0.900 0.079

CFI, comparative fit index; CMIN/df, chi-square divided by degrees of freedom; RMSEA, root mean square error of approximation; TLI, Tucker-Lewis in-
dex.

the carers were adult children than spouses of the elderly.46 
Since the carers were relatively young, they were physically 
better, so they did not report significant difficulties with sleep 
or relationships with friends. Stronger filial piety can result 
in a more-positive caring experience.6,39 Our analysis indi-
cated that QOL was better when adult children were carers 
of patients with PD to support that context. This situation 
would have been considered to be part of the daily self-care 
of young Korean carers.

Limitations
This study had a few limitations. First, the use of convenience 
sampling and the small sample size limits the generalizabil-
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ity of the results to all Korean carers of patients with PD. A 
long-term cohort construction project for patients with PD 
should be promoted by the Korea National Institute of Health. 
Future studies should assess larger samples of the Korean 
population in combination with these cohorts while perform-
ing EFA and CFA using different subjects. Second, we tried 
to include adult child carers who have the primary respon-
sibility for providing most of the care to meet the needs of 
the patients with PD, although this type of caring had a rela-
tively short duration. This aspect may be a limitation because 
participants in this study had daily caring durations of 1–24 
hours, with an average of about 8 hours. Follow-up studies 
need to include participants who have a wide range of car-
ing characteristics, such as cohabiting carers who provide care 
to patients throughout the day and carers who do not live 
with patients but frequently provide primary care. Third, the 
clinical characteristics of the patients with PD were not in-
vestigated. The main purpose of this study was to develop a 
Korean version of the PDQ-Carer, rather than to investigate 
the QOL of carers. The Korean version of the PDQ-Carer, 
which was translated and verified in this study, is expected 
to be used in future studies on carers of patients with PD 
with unique clinical characteristics such as disease severity. 
The relationship between the severity of PD in patients and 
the QOL of their carer, or the QOL of both patients and car-
ers would provide more clinical information and insights. 
Fourth, relatively few previous studies have validated this 
scale in other languages, which restricts the ability to com-
pare our results with those of other studies. However, this 
was the first study to examine the validity and reliability of 
the PDQ-Carer in the Korean context, and it has provided 
preliminary findings. It is suggested that future studies con-
duct psychometric testing to verify convergent and discrim-
inant validity using the Korean version of the PDQ-Carer 
developed in the present study.

In conclusions, this study performed a cross-cultural ad-
aptation of the Korean version of the PDQ-Carer. The pre-
liminary evidence can be used to acquire important infor-
mation about the multidimensional aspects of the QOL of 
carers for patients with PD. Future research is expected to 
establish a healthcare strategy that can address the unmet 
needs in a multidimensional manner using the Korean ver-
sion of the scale.
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