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A B S T R A C T

Objective: We aimed to develop a new scale for use in Japan, called the “Quality of Life of Family Caregivers of
Advanced Cancer Patients Scale (QFCS)” and to examine its psychometric properties.
Methods: A draft scale was extracted based on qualitative inductive and deductive analyses, and its content val-
idity and surface validity were investigated. Its psychometric properties were examined.
Results: The QFCS consists of 30 items comprising four factors. Cronbach's α was 0.92 and the intraclass corre-
lation coefficient was 0.90. Correlation coefficients between the total QFCS score and eight subscale scores of the
revised Medical Outcomes Study 12-Item Short Form Survey Instrument were rs ¼ 0.22–0.65 (P < 0.01–0.05).
The Physical Component Summary was r ¼ 0.29 (P < 0.01), and the Mental Component Summary was r ¼ 0.67 (P
< 0.01). Correlation coefficients between the QFCS total score and four subscale scores of the Caregiver Quality of
Life Index-Cancer (CQOLC) were r ¼ 0.27–0.59 (P <0 .01) and the CQOLC total score was r ¼ 0.65 (P <0 .01).
Conclusions: Our results suggest that the QFCS exhibited acceptable psychometric properties in measuring the
quality of life of family caregivers of patients with advanced cancer. Future research is needed to evaluate the
effectiveness and quality of family support using the QFCS.
Introduction

Cancer is a major cause of death in Japan, with the number of patients
with cancer estimated to be 980,856 out of the total population of 126.44
million in 2018,1 and this number is expected to increase.

In recent years, the medical care system has shifted from inpatient
care to early discharge and outpatient visits. The family of a patient with
cancer often faces challenges in daily life, both during hospitalization and
after hospital discharge. Therefore, appropriate support should be made
available to patients and their families. Qualitative studies in Japan have
reported on family caregivers’ experiences2,3 and highlighted difficulties
in supporting patients with cancer. Studies in Europe and America
indicate that the needs and responsibilities of family caregivers increase
over time,4,5 which affects their physical and mental health and leads to
problems such as sleep disorders or psychological pain.

However, few studies have evaluated the current situation of family
caregivers in Japan, where no established family support system is yet in
.jp (C. Takahashi).
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place. A possible reason is the lack of any established outcome standard
for appropriately evaluating the quality of life (QOL) of family caregivers
of patients with cancer. Effectiveness of family support needs to be
demonstrated and its quality evaluated to develop the family support of
patients with cancer in Japan.

Western countries, on the other hand, have recognized the concept of
family caregiver support. Given the importance of family caregivers' in-
dividual needs, several instruments have been developed to evaluate the
individual QOL of family caregivers. Instruments developed for family
caregivers of patients with cancer have specifically included the Care-
giver Quality of Life Index6 and the Quality of Life in Life-Threatening
Illness: Family Carer Version,7 which were developed specifically for
family caregivers of patients with cancer in palliative and hospice care.
Thus, it asks about the family's condition within the past 24–48 h to
account for changes in the patient's condition. We consider 1 month to be
suitable for family members of patients with cancer undergoing treat-
ment. The Caregiver QOL Index-Cancer (CQOLC),8 Quality of Life-Family
cology Nursing Society. This is an open access article under the CC BY-NC-ND
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Version (QOL-FV),9 and Caregiver Oncology Quality of Life (CarGO-
QoL)10 were developed for family caregivers of patients with cancer in
general. These existing instruments were developed in Western coun-
tries. The cultural backgrounds of Asian and Western societies differ in
terms of family relationships, religion, and sexuality. Thus it follows that
the concept of QOL will be different in Asian countries.11

In Japan, outcome instruments are needed to address cultural dif-
ferences between Western countries and Japan, especially in terms of
spiritual health, family roles and responsibilities, economic background
based on the social security system, and religion. Cultural background
has complex effects particularly on spiritual health.11 Currently, no in-
strument has been originally developed in Asia. Although the CQOLC has
been translated into Japanese and validated in Japan,12 it is character-
ized by the care burden and does not evaluate physical health. The
physical condition of family caregivers is closely related to the patient's
illness and represents their own physical condition. Thus, family care-
givers' physical health is important in the QOL of family caregivers of
patients with advanced cancer. A QOL instrument is needed that con-
siders the family of patients with cancer, reflects the Japanese cultural
background, and combines aspects of the family as caregivers and as
individual persons who are not just caregivers to demonstrate the future
effects of support for families.

Therefore, in this study, we aimed to develop the Quality of Life of
Family Caregivers of Advanced Cancer Patients Scale (QFCS) and
examine its psychometric properties.

In this study, “family” indicates primary caregivers who are blood
relatives of the patient with whom they have a personal relationship, and
who provide physical, emotional, or practical assistance and support to
the patient, with mutual recognition. “QOL of family caregivers” refers to
important concepts related to the family caregiver's life with the cancer
patient.

Methods

This study has two phases 1: scale development, content validity, and
surface validity of the draft scale; and2 evaluation of the psychometric
properties of the QFCS.

Phase I: scale development, content validity, and surface validity of the
draft scale

Twenty-one family caregivers of patients with advanced cancer were
interviewed in a semi-structured format.13 The interviewer asked about
feelings considered important for the family caregiver's life and how their
QOL was affected by the cancer diagnosis. The interview guide was
developed based on a literature review.11 The interview focused on
physical, psycho-emotional, social, financial,6–10 spiritual,8,9 and daily
life7–10 factors. Components of 41 items were revealed by qualitative
inductive analysis.13 A comprehensive systematic review of the existing
literature6–11 allowed the researchers to discuss their opinions on what
should be integrated or modified. As result, a draft scale of 41 items was
prepared.

Next, the content validity of the draft scale was evaluated by sending
experts an information sheet and 41-item questionnaire. The inclusion
criteria for the experts were (1) researchers whose length of cancer
research experience was 5 years or more, (2) doctors, certified nurse
specialists, or certified nurses whose length of clinical experience in
cancer care was 10 years or more. Exclusion criteria were (1) researchers
with no cancer research experience and (2) doctors, certified specialist
nurses, or certified nurses who were not engaged in cancer care. A sample
size of at least five experts was required,14 with a target total of 10 that
included four researchers, one doctor, and four nurses. A 41-item ques-
tionnaire was evaluated using the content validity ratio (CVR),15 with
respondents asked to evaluate each item as “very appropriate,” “very
appropriate but the expression should be changed,” “some problems with
appropriateness,” or “not appropriate.” Participants who rated any item
2

anything other than “very appropriate” were asked to suggest changes or
additions and to describe their impressions in their own words. Each
item's rating was considered based on the CVR and experts' free-response
comments.

Next, surface validity of the draft scale was evaluated to determine
whether an item's expression required correction by family caregivers of
patients with advanced cancer (grade IV, stage IV, or metastases as per
World Health Organization classification) from our university hospital's
outpatient and inpatient departments between May 2018 and November
2018. Inclusion criteria were (1) primary caregivers who were blood
relatives of the patient with whom they have a personal relationship and
who provide physical, emotional, or practical assistance and support to
the advanced cancer patient; (2) both patient and family caregivers who
were aware of the cancer diagnosis for over 2 weeks; (3) primary care-
givers who were aged 20 years or older; and (4) primary caregivers who
were willing to participate. Exclusion criteria were primary caregivers
who (1) had difficulty with and were unable to understand explanations
of the study due to a mental disorder or cognitive impairment, (2) were
unable to respond to interviews in Japanese, and/or (3) were in
bereavement. Sample size was set at 10 individuals. Consent was ob-
tained after a researcher verbally explained the study to the patient orally
and then had the patient introduce their family caregiver. The family
caregiver was provided the study aims in writing and then invited to
participate in the study. Data collection involved providing participants
an information sheet and a 45-item questionnaire. Each item was rated
on a scale of 0 (“not at all”) to 4 (“completely”). In addition, participants
were asked to rate the questionnaire in terms of required response time
for each item and appropriateness of the scale and to suggest improve-
ments and describe their impressions in their own words.

Phase II: psychometric properties of the QFCS

Participants and procedures
Inclusion and exclusion criteria were the same as those for surface

validity. The target sample size was set at 133, calculated from α ¼ 0.90
and retest (twice), and 95% confidence interval (CI). Assuming a return
rate of 60%,7,12 222 questionnaires were sent.

Survey methods

We provided information sheets and questionnaires to family care-
givers of our university hospital's outpatient and inpatient departments
between June 2019 and December 2019. Consent was obtained after a
researcher explained the study to the patient orally and then had the
patient introduce their family caregiver. Returning the questionnaire
indicated informed consent. Data collection involved repeating the
questionnaire 1 week later and returning it by mail.

Participant characteristics

Data on family caregivers included age, sex, relationship with the
patient (spouse, child, parent, or sibling), marital status, employment
status, living arrangement (living with the patient or not), care expe-
rience, and religion. Patient data included age, gender, marital status,
employment status, religion, cancer location (brain, head and neck,
lung, breast or uterus, ovary, gastrointestinal tract, digestive organ, or
urinary organ), treatment modality (surgery, chemotherapy, radio-
therapy, or combination), and treatment environment (inpatient or
outpatient).

Measures

QFCS
The draft scale consisted of 45 items, with each item rated on a scale

from 0 (“not all”) to 4 (“completely”). The higher the score, the better the
family caregiver's QOL.
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Japanese version of the 12-item short form survey instrument
We measured concurrent validity using the Japanese version of the

revised Medical Outcomes Study 12-Item Short Form Survey Instru-
ment (SF-12v2),16 which was developed from the widely used
SF-36v2.17,18 The SF-12v2 has eight subscales as follows: physical
functioning; role limitation due to physical health problems, bodily
pain, general health, vitality, social functioning; and role limitation
due to emotional problems and mental health. We calculated two
summary scores from this measure:1 the Physical Component Sum-
mary (PCS), which is an index of overall physical functioning, and2 the
Mental Component Summary (MCS), which is an index of mental and
emotional health. The higher the score, the better the family care-
giver's QOL.

Japanese version of the CQOLC
The CQOLC8 is one of the more widely used instruments for

measuring holistic QOL of caregivers of patients with cancer and has
been translated into Japanese.12 The Japanese version of the CQOLC has
21-items within four domains: psychological burden (8 items), positive
emotions (5 items), financial burden (3 items), and disruption of daily
living (5 items). This self-report measure of caregivers’ QOL uses a
six-point Likert-type scale from 6 (not at all) to 1 (very much). This score is
obtained by summing the item scores, with higher scores denoting better
QOL of caregivers.

Data analysis

Normality was confirmed by the normal probability plot, skewness,
and kurtosis. We performed item analysis (ie, rate of missing data, ceil-
ing, or floor effects). For each item, the deletion criterion for the missing
data rate was greater than 5%. The rate of missing data was less than 2%
for all items. For ceiling and floor effects of each item, the deletion cri-
terion was a mean � standard deviation of 4.1 or more and 0 or less,
respectively. Next, exploratory factor analysis (ie, maximum likelihood
method, promax rotation, factor loading� 0.40), the Kaiser-Meyer-Olkin
measure for 36 items, and Bartlett's test of sphericity were performed.
Total scale scores and scores within each item were calculated from the
total score of the items. In addition, missing values were complemented
by the average score. This scale shows that the higher the total score for
the whole scale and each item, the higher the QOL of the family. In
addition, we performed measures of reliability (ie, Cronbach's α, intra-
class correlation coefficient [ICC] calculated by test-retest method).
Cronbach's α should be� 0.7 for research use and� 0.9 for clinical use.19

In test–retest analysis, ICCs of 0.41–0.60 are considered moderate,
0.60–0.80 substantial, and 0.81–1.00 almost perfect.20 Concurrent val-
idity (Pearson's correlation coefficient between the QFCS and Japanese
versions of both SF-12v2 and CQOLC) and multitrait scaling analysis21

were also performed. SPSS version 24.0 for Windows (IBM Japan, Tokyo)
was used for statistical analysis. P values < 0.05 were considered sta-
tistically significant.

Ethical considerations

This study was conducted with approval from the ethics com-
mittee of our institution on January 12, 2018 (Approval No. 2018-
1-12). A researcher explained the purpose and content of the study
to each family caregiver in writing. The researcher then explained
that for those who consented, their participation was voluntary,
they did not have to answer questions if they preferred not to, and
they could decline participation at any time, and that those who
declined participation would not face any disadvantage in medical
care. All obtained data were secured under lock and key. Addi-
tionally, the researcher explained to the family caregivers that the
data would not be used for purposes other than the present study
and that all data would be erased 5 years after the study was
completed.
3

Results

Phase I: scale development, content validity, and surface validity of the
draft scale

Content validity
As a result, 10 individuals (4 researchers, 1 doctor, 5 nurses) received

and responded to the questionnaire, forming the analysis population. The
length of research experience was 5–14 years, and length of clinical
experience was 10–21 years. Among 41 draft items, 33 satisfied a CVR of
0.62 whereas 8 items did not. However, 6 of the 8 items satisfied a CVR of
0.60, which is approximately equal to CVR 0.62. At this stage, we
retained the 8 items after reconsideration and revision based on free-
response comments on their improvement. As a result, there were 41
items. Opinions on how the changes were made were discussed by re-
searchers. After discussion, 4 items were added to the draft scale, for a
total of 45 items.

Surface validity
We obtained consent from a total of 10 eligible family caregivers who

were approached to participate in the study. Questionnaires were sent to
and received from 10 individuals, comprised of three men and seven
women, among whom three were over 61 years of age, seven were
spouses, and six were employed. As for answer time required, three par-
ticipants provided no response and seven participants answered for 5–10
min. One of the 10 participants noted in the free response that a draft item
needed correction. Out of 45 items, one was noted to require correction.
After modifying the item, the revised draft scale comprised 45 items.

Phase II: psychometric properties of the QFCS

Sample characteristics
The questionnaire was distributed to 216 individuals, and responses

were received from 131 (response rate: 60%). Of these, one was excluded
for response deficiencies and 130 were used for analysis.

Table 1 shows the characteristics of participants and patients. Among
participants, 80 participants were women (61.1%), average age was 60.8
years, and 95 (72.5%) were a patient's spouse. Among patients, 70 were
women (53.4.%), average age was 64.4 years, and 65 (49.6%) had an
ECOG PS of 1.

Item analysis
No item exhibited a 5% rate of missing data. Skewness was present for

nine items, and kurtosis was present for nine items. No item exhibited a
floor effect, but a ceiling effect was observed in nine items. Nine common
items were deleted.

Factor analysis
The exploratory factor analysis of 36 items revealed a Kaiser-Meyer-

Olkin measure of 0.845 and a Bartlett's test of sphericity of P < 0.001.
The eigenvalue was set at 4 based on screen plotting results. Six items
with a factor loading < 0.40 were deleted, leaving 30 items. Table 2
shows factor analysis results of the 30-item four-factor QFCS. The four
factors were “social and personal connections with trusted persons and
taking care of oneself,” “condition when supporting the patient,”
“maintaining one's physical health,” and “relationship with the patient
and autonomy” (Table 2).

Evaluation of reliability
Table 3 shows Cronbach's α. The α coefficient of 30 items was 0.92,

and subscale factors were in the range of 0.86–0.90. In addition, Table 3
shows results of reliability analysis by the test-retest method, in which
130 of 131 participants returned questionnaires. ICCs were 0.90 (95% CI:
0.86–0.93). The ICC of Factor 1 was 0.88 (95% CI: 0.84–0.92), Factor 2
was 0.82 (95% CI: 0.75–0.87), Factor 3 was 0.87 (95% CI: 0.82–0.90),
and Factor 4 was 0.82 (95% CI: 0.75–0.87) (Table 3).



Table 1
Characteristics of family caregivers and patients (n ¼ 131).

Characteristics Data

Family caregivers
Age, years, mean (SD) 60.8 (11.8)
Gender, n (%)
Male 51 (38.9)
Female 80 (61.1)

Relationship to patient, n (%)
Spouse 95 (72.5)
Parent 9 (6.9)
Brother/sister 4 (3.1)
Child 23 (17.6)

Married, n (%) 122 (93.1)
Employed, n (%) 74 (56.5)
Caregiver, n (%) 28 (21.4)
Living together, n (%) 113 (86.3)
Religion, n (%) 15 (11.5)
Patients
Age, years, mean (SD) 64.4 (11.8)
Gender, n (%)
Male 61 (46.6)
Female 70 (53.4)

Performance status (ECOG), n (%)
0 32 (24.4)
1 65 (49.6)
2 20 (15.3)
3 14 (10.7)
4 0 (0)

Cancer type (multiple answers allowed), n (%)
Brain 14 (9.7)
Head and neck 7 (4.8)
Lung 15 (10.3)
Breast/reproductive organ 39 (26.9)
Digestive system 64 (44.1)
Urinary system 4 (2.8)
Other 2 (1.4)

Treatment type (multiple answers allowed), n (%)
Chemotherapy 107 (81.7)
Radiotherapy 8 (6.1)
Surgery 7 (5.3)
Other 9 (6.9)

Inpatient or outpatient, n (%)
Inpatient 3 (2.3)
Outpatient 128 (97.7)

Employed, n (%) 29 (22.1)
Religion, n (%) 12 (9.2)

ECOG, Eastern Cooperative Oncology Group; SD, standard deviation.
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Concurrent validity
Table 4 shows concurrent validity results for the QFCS and SF-12v2

and CQOLC. Correlation coefficients between the total QFCS score and
eight subscale scores of the SF-12v2 were rs ¼ 0.22–0.65 (P <

0.01–0.05). The PCS was r ¼ 0.29 (P < 0.01), demonstrating weak pos-
itive correlations, and the MCS was r ¼ 0.67 (P < 0.01), demonstrating
strong positive correlations (Table 4). Correlation coefficients between
the QFCS total score and four CQOLC subscale scores were r ¼ 0.27–0.59
(P < 0.01) and the CQOLC total score was r ¼ 0.65 (P < 0.01), demon-
strating strong positive correlations.

Table 5 shows the results of multitrait scaling analysis. Distinctive
correlation coefficients were 0.27–0.83, convergent correlation co-
efficients were 0.00–-0.68, and scaling success rate was 90%–100% for
all items.

Discussion

In this study, we developed the QFCS to measure the QOL of family
caregivers of patients with advanced cancer and examined its psycho-
metric properties. Based on our results, the scale consists of “social and
personal connections with trusted persons and taking care of oneself” (10
items), “condition when supporting the patient” (7 items), “maintaining
one's physical health” (7 items), and “relationship with the patient and
autonomy” (6 items).
4

Psychometric properties of the developed scale

For reliability, research indicates that Cronbach's α should be � 0.7
for research use.19 The QFCS had an overall Cronbach's α of 0.92, and
its subscale factors were in the range of 0.86–0.90, values that assured
adequate consistency. As for test-retest analysis, ICCs of 0.61–0.80
were considered substantial20 and the lower limit of the 95% CI of the
ICC should be � 0.7.22 The QFCS had an overall ICC of 0.90 and
subscale factors in the range of 0.82–0.88. The 95% Cl was � 0.75,
confirming high reproducibility. As for concurrent validity results for
the QFCS and SF-12v2, the correlation coefficient between the QFCS
total score and PCS of the SF-12v2 was r ¼ 0.29 (P < 0.01), demon-
strating a weak positive correlation. The correlation coefficient be-
tween the total QFCS score and MCS of the SF-12v2 was r ¼ 0.67 (P <

0.01), demonstrating a strong positive correlation. The correlation
coefficient between the QFCS and CQOLC total score was r ¼ 0.65 (P
< 0.01), demonstrating a strong positive correlation. Thus, the QFCS
had adequate concurrent validity. This scale of convergent and
divergent validity in multitrait scaling analysis and the scaling success
rate also confirmed that the QFCS possesses construct validity. As
these evaluations suggest that the QFCS has acceptable reliability and
validity, the QFCS is ready for use.

The first factor, “social and personal connections with trusted
persons and taking care of oneself” concerns social support that the
family of a patient with cancer receives from others and its own
members as well as being able to lead one's daily life while taking care
of oneself. Family members seek out others with whom they can
discuss the patient's disease and share their worries. A study reported
that 26.5% of caregivers screened positive for depression and 34.9%
for anxiety, with higher anxiety scores in caregivers associated with
unmet caregiver needs in the domains of emotional and psychological
needs and communication and family needs.23 Thus, family support
systems are needed to help family members cope with medical issues
and caregiving burdens. Also, religion describing the existence of God
has taken root among people of Western culture. Therefore, existing
instruments have included spiritual support through religion.9 In
general, the Japanese people have no specific religion, with only about
10% of family caregivers and patients in this study having a religion.
However, some Japanese people worship ancestors at the family
Buddhist altar and hold memorial services to thank their ancestors.
Both practices reflect the culture or customs of Shintoism. Although
there are differences in manners and customs in both religions, the life
existence of ancestors is recognized as continuing into the present day.
Against this background, having peace of mind is reflected in a culture
that values non-physical existence.

The second factor, “condition when supporting the patient,” con-
sists of family caregivers' conviction that helping others is an impor-
tant value. In a study on experiences of family caregivers of people
with cancer in an Asian country, Kristanti et al 24 found that care-
givers believed in giving up something to focus on or meet a patient's
needs, reflecting their conviction that providing care was an impor-
tant value from which arises will power and the source of their
strength. In this scale, items in the second factor indicate the impor-
tance of caregiving on the QOL of family caregivers of patients with
advanced cancer.

The third factor, “maintaining one's physical health,” relates to the
family's health condition. Palos et al 25 reported that family caregiving
over time increasingly affects physical and mental health leading to
problems such as sleep disorders or psychological pain. Gooden and
White26 reported that family concerns about managing a patient's diet
and symptoms were linked to increased carer burden and significant
distress. Family caregivers' physical condition was closely related to
the patient's illness and indicative of their own physical condition.26

Therefore, caregivers practiced emotional coping skills to support the
patient and maintain their own mental tranquility. Although the
CQOLC has been translated into Japanese and validated in Japan,12 it



Table 2
Exploratory factor analysis of the QFCS (n ¼ 131).

Scale item Factor 1 Factor 2 Factor 3 Factor 4 Communality

Factor 1: Social and personal connections with trusted persons and taking care of oneself (10 items)
Item 20: Having a safe place to talk about this problem 0.86 0.11 �0.18 �0.07 6.4
Item 44: Having a doctor to consult about one's own health/
physical condition

0.85 �0.15 0.06 0.08 0.70

Item 19: Being supported to talk about patient's illness at one's
workplace and in society

0.75 �0.02 �0.28 �0.07 0.38

Item 17: Having other family members or friends to discuss
patient's illness

0.72 �0.06 �0.01 0.01 0.48

Item 18: Having friends or other family members to spend time
with

0.69 �0.13 0.10 0.08 0.51

Item 42: Having time for oneself 0.56 0.23 0.03 �0.13 4.9
Item 40: Having peace of mind 0.48 �0.14 0.01 0.43 0.45
Item 45: Having daily life unchanged since before patient's
cancer diagnosis

0.46 0.23 0.13 �0.13 0.47

Item 22: Communicating effectively with healthcare staff 0.43 �0.07 �0.22 0.23 0.20
Item 43: Taking care of one's own health 0.43 0.01 0.33 0.07 0.48
Factor 2: Condition when supporting the patient (7 items)
Item 12: Feeling mentally burdened by caring for the patient 0.08 ¡0.93 0.14 �0.12 0.70
Item 8: Feeling physically burdened by caring for the patient 0.27 ¡0.89 0.07 �0.12 0.62
Item 11: Feeling stress due to patient's cancer diagnosis �0.02 ¡0.77 0.03 0.07 0.56
Item 13: Feeling calm 0.18 0.54 0.13 �0.12 0.54
Item 7: Feeling fatigue 0.00 ¡0.50 �0.03 0.10 0.27
Item 10: Feeling helpless no matter what I do �0.05 ¡0.47 �0.19 �0.06 0.43
Item 14: Feeling positive 0.12 0.47 0.30 0.01 0.59
Factor 3: Maintaining one's physical health (7 items)
Item 4: Enjoying meals �0.31 �0.15 1.12 �0.02 0.78
Item 3: Having an appetite �0.24 �0.03 0.99 �0.05 0.72
Item 5: Feeling healthy �0.02 0.23 0.60 0.08 0.59
Item 16: Switching one's emotion 0.22 �0.02 0.58 0.16 0.57
Item 15: Controlling one's emotions to ease stress (eg, not
overdoing it, taking rest)

0.30 0.00 0.56 �0.02 0.61

Item 1: Feeling satisfied with one's sleep 0.11 0.22 0.52 �0.06 0.56
Item 2: Getting enough sleep 0.22 0.23 0.43 �0.08 0.56
Factor 4: Relationship with the patient and autonomy (6 items)
Item 26: Cherishing the time spent with the patient �0.13 0.01 0.00 0.94 0.86
Item 27: Considering it important to communicate with the
patient

�0.07 0.07 �0.14 0.93 0.86

Item 29: Feeling relieved when patient is cheerful �0.10 0.02 0.09 0.81 0.65
Item 35: Feeling confident about helping the patient 0.16 �0.13 �0.02 0.62 0.42
Item 28: Feeling peaceful when spending time with patient 0.10 0.31 0.01 0.49 0.45
Item 41: Continuing to fulfill my roles and duties at work, school,
home, etc.

0.18 0.04 0.17 0.47 0.39

Eigenvalue 9.91 4.05 2.72 1.54
Inter-factor correlations
Factor 1 0.48 0.59 0.21
Factor 2 0.66 0.17
Factor 3 0.06
Factor 4

Maximum likelihood method, promax rotation, and factor loading are � 0.40.
QFCS, Quality of life of family caregivers of advanced cancer patients scale.
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is characterized by care burden and does not evaluate physical health.
In the QFCS, the third factor, “maintaining one's physical health,”
might represent both physical and mental aspects as they are closely
related to each other. Thus, this factor is important to the QOL of
family caregivers of patients with advanced cancer.
Table 3
Reliability of the QFCS.

Factor Mean SD Cronbach's α ICC 95% CI

Factor 1 (10 items) 25.69 7.14 0.87 0.88 0.84–0.92
Factor 2 (7 items) 15.07 5.45 0.86 0.82 0.75–0.87
Factor 3 (7 items) 18.83 4.75 0.90 0.87 0.82–0.90
Factor 4 (6 items) 17.84 4.11 0.87 0.82 0.75–0.87
30 items 77.47 15.82 0.92 0.90 0.86–0.93

Factor 2 (item nos. 12, 8, 11, 7, 10) treated as reverse scoring.
CI, confidence interval; ICC, intraclass correlation coefficient; QFCS, quality of
life of family caregivers of advanced cancer patients scale.

5

The fourth factor, “relationship with the patient and autonomy,”
concerns the spiritual dimension likely due to the serious situation faced
by the family of patient with advanced cancer. This factor also relates to a
sense of values and faith that expresses the strong ties of Japanese family
relationships in terms of “cherishing time spent with the patient,”
“considering it important to communicate with the patient,” and “being
confident in helping the patient.” This study found cultural differences
when compared with existing instruments, and the differences are
remarkable. In existing instruments, the patient-family relationship is
simply assessed as good or bad. In this study, this highly sensitive rela-
tionship appears as a strong bond, which largely reflects the spiritual
aspects of family caregiving. No existing instruments have as delicate an
approach to patient-family relationships as this study, which represents
Japanese family relationships and the specific circumstances of families
of patients with cancer. There are two aspects to family caregiving: the
aspect of the person as a caregiver and the person as an individual, not
just as a caregiver. In this scale, the QOL of family caregivers of patients
with advanced cancer was based on these two aspects.



Table 4
Correlation coefficients between total QFCS score and SF-12v2 and CQOLC (n ¼ 131).

Scale item Factor 1 Factor 2 Factor 3 Factor 4 30 items

SF-12v2
PF 0.27** 0.16 0.20* �0.07 0.22**
RP 0.39** 0.44** 0.46** 0.13 0.48**
BP 0.17 0.21* 0.14 0.08 0.22*
GH 0.42** 0.56** 0.54** 0.11 0.54**
VT 0.35** 0.57** 0.60** 0.36** 0.61**
SF 0.36** 0.48** 0.44** 0.04 0.46**
RE 0.27** 0.54** 0.44** 0.14 0.47**
MH 0.40** 0.69** 0.57** 0.23* 0.65**
PCS 0.29** 0.26** 0.26** �0.04 0.29**
MCS 0.39** 0.69** 0.62** 0.32** 0.67**

CQOLC
Psychological burden 0.22* 0.08 0.12 0.45** 0.27**
Positive emotions 0.33** 0.54** 0.35** 0.17* 0.48**
Financial burden 0.31** 0.56** 0.45** �0.06 0.45**
Disruption of daily living 0.43** 0.63** 0.58** 0.03 0.59**
CQOLC total score 0.50** 0.62** 0.53** 0.26** 0.65**

Pearson's corelation coefficient. *P < 0.05, **P < 0.01. Factor 2 (items nos. 12, 8, 11, 7, 10) treated as reverse scoring.
SF-12v2, medical outcomes study 12-item short form survey instrument; PF, physical functioning; RP, role-physical; BP, bodily pain; GH, general health perception; VT,
vitality; SF, social functioning; RE, role-emotional; MH, mental health; PCS, physical component summary; MCS, mental component summary; CQOLC, caregiver quality
of life index-cancer.

Table 5
Distinctive validity and convergent validity of the QFCS.

Factor No. of items Convergent validity
(range of correlation coefficients)a

Distinctive validity (range
of correlation coefficients)b

Scaling success (%)c

Factor 1: Social and personal connections with trusted
persons and taking care of oneself

10 0.27–0.83 0.03–0.53 27/30 90

Factor 2: Condition when supporting the patient 7 0.49–0.74 0.05–0.68 20/21 95
Factor 3: Maintaining one's physical health 7 0.67–0.76 0.00–0.61 21/21 100
Factor 4: Relationship with the patient and autonomy 6 0.54–0.79 0.00–0.41 18/18 100

Factor 2 (items nos. 12, 8, 11, 7, 10) treated as reverse scoring.
a Pearson's correlation coefficient between each item's score and scores for the domains to which that item does not belong.
b Pearson's correlation coefficient between each item's score and the score for each domain that excludes that item.
c Number of correlation coefficients in which convergent correlation is higher than distinctive correlation/total number of correlation coefficients.
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Limitations

There are limitations in the current study. First, the sample was ob-
tained from a single hospital. Second, this scale was not limited by cancer
type. Thus, a patient's particular cancer type could conceivably affect the
family's QOL. The application of the scale to all cancer types represents
both a limitation and an advantage. Third, only three men participated in
the evaluation of surface validity, which might indicate bias toward a
female viewpoint. However, we collected interview data on various
background factors (relationship with the patient, employment status,
living arrangement, care experience) of the family caregivers by hetero-
geneous sampling. Therefore, this does not seem to be a problem. Fourth,
this study did not emphasize aspects of sexuality to the degree that
existing Western instruments have. Asians seem to avoid discussions of
sexuality,11 which appeared to be the case for the Japanese participants in
the present study. Thus, our study was unable to ascertain the importance
of sexuality for family caregivers or whether there exists a Japanese social
construct to avoid discussion on this topic. Although this is a study limi-
tation, the QFCS showed reliability and validity. Future research is needed
to evaluate the effectiveness and quality of family support using the QFCS.

Conclusions

In this study, we developed the QFCS and then examined its psy-
chometric properties. The QFCS is a 30-item measure with four factors
(each factor title reflects its constitutive items) as follows: “social and
personal connections with trusted persons and taking care of oneself,”
6

“condition when supporting the patient,” “maintaining one's physical
health,” and “relationship with the patient and autonomy.”

The QFCS exhibited acceptable reliability and validity for measuring
the QOL of family caregivers of patients with advanced cancer.

Acknowledgments

The authors are grateful to all the participants in this study. We thank
all those who took part in the study.

Authors' contributions

Designed the study: Chikako Takahashi, Fumiko Sato. Methodology:
Chikako Takahashi, Fumiko Sato. Participant recruitment: Chikako
Takahashi. Collected the data: Chikako Takahashi. Performed the anal-
ysis: Chikako Takahashi. Interpreted the data: Chikako Takahashi,
Fumiko Sato, Shiori Yoshida. Wrote the paper: Chikako Takahashi.
Approved the final version of the manuscript: Chikako Takahashi,
Fumiko Sato, Shiori Yoshida.

Declaration of competing interest

None declared.

Funding

Nil.



C. Takahashi et al. Asia-Pacific Journal of Oncology Nursing 9 (2022) 100077
Ethics statement

This study was approved by the Ethics Committee of the Research
Department at the Tohoku University Graduate School of Medicine on
January 12, 2018 (Approval No. 2018-1-12).

References

1. National Cancer Center. Cancer registry and statistics. https://ganjoho.jp/reg_stat/st
atistics/dl/. Accessed December 1, 2021.

2. Yamaguchi S, Cohen SR, Uza M. Family caregiving in Japan: the influence of cultural
constructs in the care of adults with cancer. J Fam Nurs. 2016;22(3):392–418.
https://doi: 10.1177/1074840716655530.

3. Hisamatsu M, Shinchi H, Tsutsumi Y. Experiences of spouses of patients with cancer
from the notification of palliative chemotherapy discontinuation to bereavement: a
qualitative study. Eur J Oncol Nurs. 2020;45:101721. https://doi.org/10.1016/
j.ejon.2020.101721.

4. Lambert SD, Harrison JD, Smith E, et al. The unmet needs of partners and caregivers
of adults diagnosed with cancer: a systematic review. BMJ Support Palliat Care. 2012;
2(3):224–230. https://doi.org/10.1136/bmjspcare-2012-000226.

5. Shaw J, Harrison J, Young J, et al. Coping with newly diagnosed upper
gastrointestinal cancer: a longitudinal qualitative study of family caregivers' role
perception and supportive care needs. Support Care Cancer. 2013;21(3):749–756.
https://doi.org/10.1007/s00520-012-1575-8.

6. McMillan SC, Mahon M. The impact of hospice services on the quality of life of
primary caregivers. Oncol Nurs Forum. 1994;21(7):1189–1195. http://europep
mc.org/abstract/MED/7971429.

7. Cohen R, Leis AM, Kuhl D, Charbonneau C, Ritvo P, Ashbury FD. QOLLTI-F:
measuring family carer quality of life. Palliat Med. 2006;20(8):755–767. https://
doi.org/10.1177/0269216306072764.

8. Weitzner MA, Jacobsen PB, Wagner Jr H, Friedland J, Cox C. The Caregiver
Quality of Life Index-Cancer (CQOLC) scale: development and validation of
an instrument to measure quality of life of the family caregiver of patients with
cancer. Qual Life Res. 1999;8(1–2):55–63. https://doi.org/10.1023/a:
1026407010614.

9. Ferrell B, Grant M. Quality of Life Family Version (QOLFV). National Medical Center
And Beckman Research Institute; 2005. https://www.cityofhope.org/doc
/1431763601545-qol-family.pdf.

10. Minaya P, Baumstarck K, Berbis J, et al. The CareGiver Oncology Quality of Life
questionnaire (CarGOQoL): development and validation of an instrument to measure
the quality of life of the caregivers of patients with cancer. Eur J Cancer. 2012;48(6):
904–911. https://doi.org/10.1016/j.ejca.2011.09.010.

11. Lee GL, Ow MY, Akhileswaran R, et al. Quality of life domains important and
relevant to family caregivers of advanced cancer patients in an Asian population: a
7

qualitative study. Qual Life Res. 2015;24(4):817–828. https://doi.org/10.1007/
s11136-014-0832-3.

12. Ando S, Harata M, Weitzner MA, et al. Reliability and validity of Japanese version
caregiver quality of life index-cancer (CQOLC). Palliat Care Res. 2013;8(2):286–292.
https://doi.org/10.2512/jspm.8.286.

13. Takahashi C, Sato F, Sato N, et al. Quality of life concepts important to family
caregivers of advanced cancer patients undergoing treatment in Japan. Jpn J Fam
Nurs Res. 2020;26(2):105–118. https://jarfn.jp/newsletter/doc/kikanshi/26-2
/04_15_research.pdf.

14. Lynn MR. Determination and quantification of content validity. Nurs Res. 1986;35(6):
382–385.

15. Clark LA, Watson D. Constructing validity: basic issues in objective scale
development. Psychol Assess. 1995;7(3):309–319. https://doi.org/10.1037/1040-
3590.7.3.309.

16. Ware Jr J, Kosinski M, Keller SD. A 12-item short-form health survey: construction of
scales and preliminary tests of reliability and validity. Med Care. 1996;34(3):
220–233. https://doi.org/10.1097/00005650-199603000-00003.

17. Fukuhara S, Bito S, Green J, Hsiao A, Kurokawa K. Translation, adaptation, and
validation of the SF-36 Health Survey for use in Japan. J Clin Epidemiol. 1998;51(11):
1037–1044. https://doi.org/10.1016/s0895-4356(98)00095-x.

18. Fukuhara S, Ware Jr JE, Kosinski M, Wada S, Gandek B. Psychometric and clinical
tests of validity of the Japanese SF-36 Health Survey. J Clin Epidemiol. 1998;51(11):
1045–1053. https://doi.org/10.1016/s0895-4356(98)00096-1.

19. DeVon HA, Block ME, Moyle-Wright P, et al. A psychometric toolbox for testing
validity and reliability. J Nurs Scholarsh. 2007;39(2):155–164. https://doi.org/
10.1111/j.1547-5069.2007.00161.x.

20. Landis JR, Koch GG. The measurement of observer agreement for categorical data.
Biometrics. 1977;33(1):159–174. http://www.ncbi.nlm.nih.gov/pubmed/843571.

21. Fayers P, Machin D. Quality of Life: The Assessment, Analysis and Interpretation of
Patient-Reported Outcomes. 2nd ed. West Sussex, UK: John Wiley & Sons; 2007.

22. Wilkinson L. Statistical methods in psychology journals: guidelines and explanations.
Am Psychol. 1999;54(8):594–604. https://doi.org/10.1037/0003-066X.54.8.594.

23. Sklenarova H, Krümpelmann A, Haun MW, et al. When do we need to care about the
caregiver? Supportive care needs, anxiety, and depression among informal caregivers
of patients with cancer and cancer survivors. Cancer. 2015;121(9):1513–1519.
https://doi.org/10.1002/cncr.29223.

24. Kristanti MS, Effendy C, Utarini A, Vernooij-Dassen M, Engels Y. The experience of
family caregivers of patients with cancer in an Asian country: a grounded theory
approach. Palliat Med. 2019;33(6):676–684. https://doi.org/10.1177/
0269216319833260.

25. Palos GR, Mendoza TR, Liao KP, et al. Caregiver symptom burden: the risk of caring
for an underserved patient with advanced cancer. Cancer. 2011;117(5):1070–1079.
https://doi.org/10.1002/cncr.25695.

26. Gooden HM, White KJ. Pancreatic cancer and supportive care–pancreatic exocrine
insufficiency negatively impacts on quality of life. Support Care Cancer. 2013;21(7):
1835–1841. https://doi.org/10.1007/s00520-013-1729-3.

https://ganjoho.jp/reg_stat/statistics/dl/
https://ganjoho.jp/reg_stat/statistics/dl/
https://doi:%2010.1177/1074840716655530
https://doi.org/10.1016/j.ejon.2020.101721
https://doi.org/10.1016/j.ejon.2020.101721
https://doi.org/10.1136/bmjspcare-2012-000226
https://doi.org/10.1007/s00520-012-1575-8
http://europepmc.org/abstract/MED/7971429
http://europepmc.org/abstract/MED/7971429
https://doi.org/10.1177/0269216306072764
https://doi.org/10.1177/0269216306072764
https://doi.org/10.1023/a:1026407010614
https://doi.org/10.1023/a:1026407010614
https://www.cityofhope.org/doc/1431763601545-qol-family.pdf
https://www.cityofhope.org/doc/1431763601545-qol-family.pdf
https://doi.org/10.1016/j.ejca.2011.09.010
https://doi.org/10.1007/s11136-014-0832-3
https://doi.org/10.1007/s11136-014-0832-3
https://doi.org/10.2512/jspm.8.286
https://jarfn.jp/newsletter/doc/kikanshi/26-2/04_15_research.pdf
https://jarfn.jp/newsletter/doc/kikanshi/26-2/04_15_research.pdf
http://refhub.elsevier.com/S2347-5625(22)00135-4/sref14
http://refhub.elsevier.com/S2347-5625(22)00135-4/sref14
http://refhub.elsevier.com/S2347-5625(22)00135-4/sref14
https://doi.org/10.1037/1040-3590.7.3.309
https://doi.org/10.1037/1040-3590.7.3.309
https://doi.org/10.1097/00005650-199603000-00003
https://doi.org/10.1016/s0895-4356(98)00095-x
https://doi.org/10.1016/s0895-4356(98)00096-1
https://doi.org/10.1111/j.1547-5069.2007.00161.x
https://doi.org/10.1111/j.1547-5069.2007.00161.x
http://www.ncbi.nlm.nih.gov/pubmed/843571
http://refhub.elsevier.com/S2347-5625(22)00135-4/sref21
http://refhub.elsevier.com/S2347-5625(22)00135-4/sref21
http://refhub.elsevier.com/S2347-5625(22)00135-4/sref21
https://doi.org/10.1037/0003-066X.54.8.594
https://doi.org/10.1002/cncr.29223
https://doi.org/10.1177/0269216319833260
https://doi.org/10.1177/0269216319833260
https://doi.org/10.1002/cncr.25695
https://doi.org/10.1007/s00520-013-1729-3

	Development of the quality of life of family caregivers of advanced cancer patients scale in Japan: Psychometric properties
	Introduction
	Methods
	Phase I: scale development, content validity, and surface validity of the draft scale
	Phase II: psychometric properties of the QFCS
	Participants and procedures

	Survey methods
	Participant characteristics
	Measures
	QFCS
	Japanese version of the 12-item short form survey instrument
	Japanese version of the CQOLC

	Data analysis
	Ethical considerations

	Results
	Phase I: scale development, content validity, and surface validity of the draft scale
	Content validity
	Surface validity

	Phase II: psychometric properties of the QFCS
	Sample characteristics
	Item analysis
	Factor analysis
	Evaluation of reliability
	Concurrent validity


	Discussion
	Psychometric properties of the developed scale

	Limitations
	Conclusions
	Acknowledgments
	Authors' contributions
	Declaration of competing interest
	Funding
	Ethics statement
	References


