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Abstract
Background: End-of-life care quality should ideally be evaluated by patients themselves. However,
patients suffer clinical symptoms and conspicuous cognitive and physical decline in end-stage dementia.
Therefore, family members and nurses are often good proxies for evaluating patients’ satisfaction with
end-of-life care and symptoms in end-stage dementia. The End-of-Life in Dementia scales, originally
written in English, were speci�cally designed to examine the quality of end-of-life care for persons with
dementia. This study aimed to develop a Japanese version of the End-of-Life in Dementia scales and
evaluate its validity and reliability in Japan.

Methods: The Japanese version of the End-of-Life in Dementia scales (EOLD-J) was created by
translating the following original scale measurements: Satisfaction with Care (SWC-EOLD-J), Symptom
Management (SM-EOLD-J), and Comfort Assessment in Dying with dementia (CAD-EOLD-J). Participants
were 113 family members of deceased residents who received end-of-life care and died at 33
participating nursing homes, and 113 nurses who provided care to the residents. Participants were asked
to recall the residents’ last months and respond using the designated scales. The reliability of the scales
was evaluated using a Cronbach’s alpha. The construct validity of the relationships between the SWC-
EOLD-J scores and the Japanese Decision Regret Scale (DRS-J), the SM-EOLD-J and the short version of
Quality of Life Questionnaire for Dementia (short QOL-D), and the CAD-EOLD-J and the short QOL-D were
evaluated using Spearman’s rank correlation coe�cient. The short QOL-D is composed of positive and
negative dimensions.

Results: Responses from 83 deceased residents’ family members, and 62 nurses were analyzed. The
Cronbach’s alphas of the SWC-EOLD-J was 0.77, the SM-EOLD-J was 0.60, and the CAD-EOLD-J was
0.88. The SWC-EOLD-J score was signi�cantly correlated with DRS-J (γ 0.504, p < 0.001). The SM-EOLD-
J score was signi�cantly correlated with subscale of the short QOL-D: negative dimension ( γ 0.587, p <
0.001), the CAD-EOLD-J score was signi�cantly correlated with subscale of the short QOL-D: negative
dimension (γ 0.509, p < 0.001).

Conclusions: This study developed the EOLD-J and con�rmed the reliability and validity of this scale.

Background
The number of persons with dementia worldwide is estimated to reach 82 million in 2030 (1), and has
been increasing in Japan’s super-aging society (2). A 2010 survey estimated that the daily lives of 4.6
million older Japanese individuals were affected by dementia (3). Dementia is a progressive terminal
disease, and as symptoms progress, older persons with dementia often need suitable end-of-life care (4).
In Japan, approximately 36% of persons with dementia reside in nursing homes (3). Furthermore,
according to the results of a previous study that investigated the place of death of older people with
dementia in Japan, 32% of people with dementia died in nursing homes (5). Therefore, there is a need to
provide appropriate end-of-life care to residents; in order to improve the quality of end-of-life care, it
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should be monitored and evaluated. Consequently, appropriate end-of-life care for residents and care
evaluation methods are highly required.

End-of-life care quality should ideally be evaluated by persons with dementia themselves. However,
clinical symptoms and conspicuous cognitive and physical decline in end-stage dementia make it
di�cult for older persons with dementia to evaluate end-of-life care by themselves and express their will
and symptoms (6, 7). Family members are often good proxies for evaluating satisfaction with end-of-life
care.

Nurses should be responsible for examining the conditions of persons with dementia and providing end-
of-life care to these patients in Japanese nursing homes (8, 9). Although there is a small number of
nurses compared to care workers at Japanese nursing homes (10), nurses need to properly examine end-
of-life care using scales evaluated for reliability and validity. Thus, there is a need for an end-of-life care
quality assessment scale relevant to people with end-stage dementia that can be conducted by nurses.

Scales available in Japan to evaluate end-of-life care include the Good Death Inventory and the Japanese
version of the Support Team Assessment Schedule (STAS-J). The Good Death Inventory was developed
to objectively assess the quality of end-of-life care provided to cancer patients (11). Nurses in hospice
and palliative care wards could use the STAS-J (12) to evaluate the e�cacy of care in hospice and
palliative care wards. However, it is di�cult to the �nd the Japanese version of end-of-life care
assessment scales that is speci�c to measure quality of care for older adults with dementia in the
nursing homes.

The End-of-Life in Dementia (EOLD) scales were written in English and speci�cally designed to examine
the quality of end-of-life care for persons with dementia (13, 14). The EOLD scales allows family
members and care providers as a proxy to objectively evaluate end-of-life care for persons with severe
dementia, which is di�cult to evaluate subjectively. Furthermore, it could be suitable for measurement not
only in hospitals but also in elderly care facilities. The scales consist of three parts that measure the
following outcomes: Satisfaction With Care at end-of-life in dementia (SWC-EOLD) evaluated by bereaved
family members of deceased residents, Symptom Management at end-of-life in dementia (SM-EOLD),
and Comfort Assessment in Dying with dementia (CAD-EOLD), evaluated by nurses. The reliability and
validity of the SM-EOLD and CAD-EOLD among nurses in nursing homes have been examined in a
previous study (15); however, they have not been examined in the Japanese context. Therefore, the
development of the Japanese version of EOLD (EOLD-J) scales could be bene�cial to facilitate end-of-life
care and improve quality of care in nursing homes. The purpose of the current research was therefore to
develop the EOLD-J scales by verifying their reliability and validity in Japanese nursing homes.

Methods
Development of the EOLD-J Scales
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Consent for the development of the EOLD-J scales was obtained from authors of the original EOLD
scales (13, 14). We also obtained permission from Saito et al. (16), who developed a Japanese version of
the scale in 2013 but did not validate it. To evaluate face validity, �ve researchers in care for older adults
were consulted about whether the contents of the scales could be useful in Japanese nursing homes. We
modi�ed the Saito et al. (16) version by changing the word “patient” to “care recipient”, among other
changes. Nurses in Japanese nursing homes were asked to use the modi�ed EOLD-J scales to con�rm
their ease of completion and that the scales would be useful for nurses to measure the quality of end-of-
life care. The nurses con�rmed that the scale was understandable to family caregivers. Subsequently, two
professional translators with no prior knowledge of the current scale performed back-translation of the
EOLD-J scales. The authors of the original EOLD scales evaluated the back-translation, and necessary
modi�cations were made, based on their comments. Following their approval, the EOLD-J scales were
considered complete.

Con�guration of EOLD-J Scales

The SWC-EOLD-J is used to assess satisfaction with care and involvement in the decision-making
process, based on family members’ responses (15). It consists of 10 items, measured on a 4-point Likert
scale ranging from 1 (strongly disagree) to 4 (strongly agree), with higher scores indicating greater
satisfaction (15).

The SM-EOLD-J with physical and psychological symptom subscales quanti�es the frequency of nine
symptoms and signs, such as “shortness of breath,” “skin breakdown,” and “resistiveness to care” (15), as
assessed by the nurses who care for residents. The frequency was quanti�ed on a 6-point Likert scale
ranging from 0 (every day) to 5 (never), with higher scores indicating better symptom control (15).

Meanwhile, the CAD-EOLD-J comprised 14 symptoms, including pain and di�culty in swallowing, and
conditions such as “serenity (inner peace)” and “peace” (15), as assessed by the nurses. These items
were rated from 1 (a lot) to 3 (not at all) with higher scores indicating better symptom control (15). The
CAD-EOLD-J consists of four subscales: Physical Distress, Dying Symptoms, Emotional Distress, and
Well-Being (15).

Participating Facilities and Participants

Participating facilities were nursing homes in Japan that provided end-of-life care for older residents with
dementia during the past year. We sent letters to the directors of the facilities in two prefectures. Thirty-
three nursing homes agreed to participate in the study.

Participants were family members/guardians of the deceased persons with dementia (residents), who
were involved in decision-making on behalf of the persons with dementia, along with one nurse for each
patient who provided end-of-life care. Inclusion criteria of deceased residents were those who received
diagnoses of dementia, were provided end-of-life care, and died at the facilities (more than three months
but less than two years prior to this study).
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Data Collection Procedure
Self-report questionnaires were distributed to 113 family members of deceased residents and 113 nurses,
and were returned by mail. This study was conducted from April 2017 to December 2019.

Instruments
To collect background information on deceased residents, nurses from participating facilities were asked
to verify medical and care records and provide information about residents’ age at death and gender.
They were also asked to complete the Functional Assessment Staging of Alzheimer’s Disease scale
(FAST) (17) to identify the degree of dementia and cause of death.

Family members of deceased residents were asked about their age, gender, and relationship with
residents, and then asked to complete the SWC-EOLD-J and Japanese Decision Regret Scale (DRS-J) (18)
regarding the end-of-life care provided in the month prior to death. The DRS-J is a self-administered
assessment scale composed of �ve items with Likert-type responses from 1 (strongly agree) to 5
(strongly disagree). Higher scores indicate greater regret (18). The SWC-EOLD-J includes several
assessment items related to support for decision-making, and the SWC-EOLD-J score was considered to
be related to the DRS-J score.

Nurses were asked to complete the SM-EOLD-J, CAD-EOLD-J, and the Short Version of the Quality of Life
Questionnaire for Dementia (short QOL-D) (19). The short QOL-D was used to review care records from
one month prior to the resident’s death. There are two dimensions in the short QOL-D (positive
dimensions: 6 items, negative dimensions: 3 items) with responses rated on a four-point Likert-type scale
ranging from 1 to 4. Accordingly, the positive dimension is evaluated based on participants’’ well-being
and is determined by considering the behavior of the person with dementia. It includes statements such
as “enjoys seeing other people’s activities” (19). In contrast, the negative dimension is evaluated based on
the psychological symptoms of people with dementia, including items involving being “quick-tempered,”
“hits or kicks things,” and “shouts loudly” (19). The nurses were also asked about their age, gender, years
of nursing experience, and years of experience at the current facility.

Ethical Considerations
A written informed consent for participation in this study and for the use of the deceased resident's data
was obtained from the family members of deceased residents, as well as participating nurses.
Documents sent to the participants explained the purpose of the research, informed them about the
voluntary nature of participation, the fact that withdrawal from the research would cause no
disadvantage to them, and the research methods, and reassured the promise of con�dentiality and
protection of personal information. Research procedures were conducted with the approval of the School
of Medicine Research Ethics Committee (Examination number HS2018-199) governing Gunma University
a�liates, and that of the management of participating facilities. This study was conducted in accordance
with the principles of the Declaration of Helsinki.
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Data Analysis
Samples without missing values were used in this study. Cronbach’s alpha for each of the scales (SWC-
EOLD-J, SM-EOLD-J, and CAD-EOLD-J) was calculated to evaluate reliability.

The Spearman’s rank correlation coe�cient was calculated for compared scores between SWC-EOLD-J
and DRS-J. As a hypothesis for these variables, we predicted that those with less regret about their family
members decisions regarding end-of-life care would be more satis�ed with the EOLC that their residents
received; and the result show negative correlation. The Spearman’s rank correlation coe�cient was
calculated to compare the SM-EOLD-J and short QOL-D scores and the CAD-EOLD-J and short QOL-D
scores. As a hypothesis for these variables, we predicted that deceased residents who had a high QOL
rating would have fewer distressing symptoms before death and would be rated as having led a more
comfortable life. These were conducted to evaluate convergent validity, which is a veri�cation of
construct validity (Figure 1). The Spearman’s rank correlation coe�cient for total scores between scales
was also calculated. An exploratory factor analysis was conducted using the principal factor method and
varimax rotation to verify structural validity. The number of factors was determined after checking the
eigenvalues and scree plots. We adopted the criterion that to be signi�cant, the loadings must be greater
than 0.4 (20). All data were analyzed using IBM SPSS 24. Further con�rmatory factor analysis was
conducted to test the model �t of the subscales. The criteria for model �t are goodness of �t index (GFI),
comparative �t index (CFI) of 0.9 or higher and root mean square error of approximation (RMSEA) of 0.8
or lower (21). The analysis was performed using IBM SPSS Amos Version 27.0.

Results
Characteristics of Research Participants

Questionnaires were sent to 113 family members and 113 nurses, out of which, 92 family members
(81.4%) and 90 nurses (79.7%) returned responses to researchers. The deceased residents with the
Functional assessment staging of Alzheimerʼs disease (FAST) stages ranging from one to three (n = 3)
and those with incomplete questionnaires (n = 20) were excluded. Finally, we analyzed the responses with
no missing values from 85 family members (75.2%) and 62 nurses (54.9%). The basic attributes of
participants are shown in Table 1.
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Table 1. Basic attributes of participants                

Participant Item n   %   Mean SD

Deceased
Resident

Age at death     85       91.4 6.60

    Gender Female   62   72.9      

      Male   23   27.1      

    FAST† Stage 4   7   6.2      

      Stage 5   12   14.1      

      Stage 6   23   27.1      

      Stage 7   43   50.6      

    Cause of death Senility   64   79.0      

      Others   21   21.0      

Family‡ Age     85       65.0 8.78

    Gender Female   48   56.7      

      Male   37   43.5      

    Relationships with
residents

Spouse   4   4.7      

      Sibling   1   1.2      

      Child   67   78.8      

      Child of
spouse

  8   9.4      

      Grandchild   1   1.2      

      Others   4   4.7      

    Years of nursing care     85       8.2 5.08

Nurse Age     61       51.2 11.32

    Gender Female   58   93.5      

      Male   4   6.5      

    Years of nursing
experience

    62       25.7 12.39

    Years of working at the
facility

    62       8.7 5.06
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Table 1. Basic attributes of participants                

  †FAST:Functional assessment staging of Alzheimerʼs disease

  ‡Family:Family members of the
deceased residents

               

SWC-EOLD-J

Scores for each part of the SWC-EOLD-J scales and DRS-J are shown in Table 2. The Cronbach’s alpha of
the SWC-EOLD-J rated by family members of the deceased residents was 0.77 (n = 83).

Results of the convergent validity testing are presented in Table 3. The SWC-EOLD-J score was
signi�cantly moderately correlated with the DRS-J score (γ = -0.504, p < 0.001).
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Table 2
Score of SWC-EOLD-J scales and DRS-J

Scale Respondent Item Range Mean SD

The SWC-
EOLD-J†

Family‡ I felt fully involved in all decision-making
processes.

1–4 3.30 0.60

(n = 83)   I probably would have made different
decisions if I had more information*.

1–4 3.24 0.60

    All measures were taken to keep my care-
recipient comfortable.

1–4 3.35 0.50

    The healthcare team was sensitive to my
needs and feelings.

1–4 3.41 0.61

    I did not really understand my care-
recipient's condition*.

1–4 3.30 0.64

    I always knew which doctor or nurse was
in charge of my care-recipient's care.

1–4 3.23 0.63

    I feel that my care-recipient got all
necessary nursing assistance.

1–4 3.45 0.59

    I felt that all medication issues were
clearly explained to me.

1–4 3.11 0.52

    My care-recipient received all treatments or
interventions that he or she could have
bene�ted from.

1–4 3.28 0.57

    I feel that my care-recipient needed better
medical care at the end of his or her life*.

1–4 2.88 0.97

    Total 10–
40

32.54 3.60

The DRS-J‖ Family‡ Total 0–
100

14.53 13.77

(n = 83)          

‡Family: Family members of the deceased residents,      

†The SWC-EOLD-J: Japanese version of satisfaction with care at the end-
of-life in dementia

     

‖The DRS-J: Japanese
decision regret scale

       

*Reverse coded for
calculation of the total
score.
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Table 3
Correlation between the EOLD-J scales and the DRS-J/short QOL-D

  The SWC-EOLD-
J†

  The SM-EOLD-J‡   The CAD-EOLD-J§

Respondent Family¶   Nurse     Nurse  

n 83   55     55  

  γ p   γ p     γ p  

DRS-J‖ -0.504* <0.001                

short QOL-D#

Positive dimension

      -0.238 0.080     -0.187 0.177  

short QOL-D# Negative
dimension

      0.587* <0.001     0.509* <0.001  

short QOL-D# Total       0.089 0.519     0.101 0.466  

* 0.001. Spearman rank correlation
coe�cient.

               

¶Family: Family members of the deceased
residents

             

†The SWC-EOLD-J: Japanese version of satisfaction with care at the end-of-life in
dementia

   

‡The SM-EOLD-J: Japanese version of symptom management at the end-of-life in
dementia

   

§The CAD-EOLD-J: Japanese version of comfort assessment in dying with dementia    

‖The DRS-J: Japanese Decision Regret Scale                

#The short QOL-D: short version of the quality of life questionnaire for
dementia

     

SM-EOLD-J

Scores for each part of the SM-EOLD-J scales and short QOL-D are shown in Table 4. The Cronbach’s
alpha for the SM-EOLD-J among nurses was 0.80 (n = 62). The Cronbach’s alpha for the SM-EOLD-J
subscales of physical and psychological symptoms was 0.58 and 0.82, respectively.
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Table 4
Score of SM-EOLD-J, CAD-EOLD-J scales and short QOL-D

Scale Respondent Item Range Mean SD

The SM-EOLD-J§ Nurse Pain 0–5 3.39 2.00

(n = 62)   Shortness of breath 0–5 3.32 2.01

    Skin breakdown 0–5 3.81 1.85

    Calm* 0–5 4.05 1.69

    Depression 0–5 4.15 1.54

    Fear 0–5 4.47 1.28

    Anxiety 0–5 3.81 1.81

    Agitation 0–5 4.11 1.69

    Resistiveness to care 0–5 3.97 1.74

    Total 0–45 35.06 9.80

The CAD-EOLD-J¶ Nurse Discomfort 1–3 2.44 0.62

(n = 62)   Pain 1–3 2.44 0.64

    Restlessness 1–3 2.56 0.67

    Shortness of breath 1–3 2.39 0.69

    Choking 1–3 2.66 0.54

    Gurgling 1–3 2.31 0.69

    Di�culty swallowing 1–3 1.61 0.61

    Fear 1–3 2.69 0.56

    Anxiety 1–3 2.58 0.59

    Crying 1–3 2.74 0.54

    Moaning 1–3 2.68 0.57

    Serenity* 1–3 2.39 0.52

    Peace* 1–3 2.34 0.54

    Calm* 1–3 2.32 0.57

    Total 14–
42

34.15 5.21

The short QOL-D# Nurse Total 4–24 22.38 4.18
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Scale Respondent Item Range Mean SD

(n = 55) Negative dimension 3–12 10.72 2.01

  Positive dimension 7–36 11.68 4.02

§The SM-EOLD-J: Japanese version of symptom management at end-of-life in dementia

¶The CAD-EOLD-J: Japanese version of comfort assessment in dying with
dementia

     

#The short QOL-D: short version of the quality of life questionnaire for
dementia

     

*Reverse coded for calculation of the total score.      

The results of convergent validity testing are presented in Table 3. The SM-EOLD-J score was
signi�cantly moderately correlated with the negative dimensions of the short QOL-D in nurses (γ = 0.587,
p < 0.001). No correlation was found between the total scores of the SM-EOLD-J and the positive
dimensions of the short QOL-D.

We conducted a con�rmatory factor analysis to con�rm the nine items of the SM-EOLD-J as similar to the
two-factor structure of the original SM-EOLD. The results were GFI = 0.833, CFI = 0.856, RMSEA = 0.130.

The results of the exploratory factor analysis are shown in Table 5. The SM-EOLD-J was found to have
two-factor structures. Pain, shortness of breath, skin breakdown, and depression and anxiety were
included in one factor, while fear, calm, agitation, and resistiveness to care were included in the other
factor. A con�rmatory factor analysis was conducted with the two-factor structure based on the results of
the exploratory factor analysis conducted in this study (GFI = 0.854, CFI =0.885, RMSEA = 0.114)
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Table 5. Rotated factor structure of the SM-EOLD-J and the
CAD-EOLD-J

       

        Factor loading

  Subscales Item   Factor
1

Factor
2

Factor
3

Factor
4

§SM-
EOLD-J

Physical Pain   0.04 0.69    

Shortness of breath 0.05 0.50    

Skin breakdown   0.22 0.41    

Psychological Depression   0.26 0.43    

Anxiety   0.50 0.69    

Fear   0.54 0.38    

Calm   0.55 -0.07    

Agitation   0.78 0.38    

Resistiveness to
care

0.74 0.33    

      Contribution ratio 2.11 1.94    

      Cumulative
contribution ratio

23.49 45.06    

¶CAD-
EOLD-J

Physical
distress

  Discomfort   0.73 0.09 0.27 -0.27

  Pain   0.59 0.18 0.10 -0.11

  Restlessness   0.67 0.27 0.13 0.00

  Shortness of breath 0.47 0.14 0.45 0.10

    Choking   0.30 0.12 0.67 -0.21

  Dying
symptoms

Gurgling   0.19 -0.13 0.73 0.43

    Di�culty
swallowing

-0.05 -0.03 0.03 0.64

Emotional distress Fear   0.70 0.16 0.43 -0.15

Anxiety   0.79 0.24 0.18 0.01

Crying   0.77 0.22 0.09 0.03

Moaning   0.69 0.18 0.24 0.18

Well-being Serenity   0.25 0.83 0.01 0.06
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Table 5. Rotated factor structure of the SM-EOLD-J and the
CAD-EOLD-J

       

Peace   0.22 0.91 -0.02 -0.06

Calm   0.28 0.88 0.16 -0.12

      Contribution ratio 4.05 2.61 1.59 0.82

      Cumulative
contribution ratio

28.96 47.56 58.91 64.73

§The SM-EOLD-J: Japanese version of symptom
management at the end-of-life in dementia

       

¶The CAD-EOLD-J: Japanese version of comfort assessment in dying with dementia Loadings used
to identify factors are bold texted.

CAD-EOLD-J

Scores for each part of the CAD-EOLD-J scales are shown in Table 4. The Cronbach’s alpha of the CAD-
EOLD-J rated by nurses was 0.88 (n = 62). The Cronbach’s alpha for the CAD-EOLD-J subscales of
physical distress, dying symptoms, emotional distress, and well-being were 0.76, 0.58, 0.87, and 0.93,
respectively.

The results of convergent validity testing are presented in Table 3. The CAD-EOLD-J score was
signi�cantly moderately correlated with the negative dimensions of the short QOL-D score in nurses (γ = 
0.509, p < 0.001). However, no correlation was indicated between the CAD-EOLD-J scores and the positive
dimensions of the short QOL-D scores in nurses.

We conducted a con�rmatory factor analysis to con�rm the 14 items of the CAD-EOLD-J as similar to the
two-factor structure of the original CAD-EOLD. The results were GFI = 0.812, CFI = 0.929, RMSEA = 0.088.

The results of the exploratory factor analysis are shown in Table 5. The CAD-EOLD-J was found to have
four-factor structures, different to the factors of the original scale. The subscales physical distress and
emotional distress were included in one factor, and di�culty swallowing was an independent factor.
Shortness of breath, choking, and gurgling were included in one factor, and the subscales for well-being
consisted of the same items as the original EOLD scales. A con�rmatory factor analysis was conducted
with the four-factor structure based on the results of the exploratory factor analysis. The results were GFI
= .839, CFI = 0.943, RMSEA = 0.086.

Discussion
SWC-EOLD-J

In this study, the reliability of the SWC-EOLD-J was con�rmed by the Cronbach’s alpha being above 0.7
(22). Regarding the convergent validity of the EOLD-J scales, a moderate negative correlation was
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observed between the SWC-EOLD-J scores and the DRS-J scores. It can be said that when family
members of deceased residents no regret regarding their decision-making in the end-of-life care process,
they scored higher in the SWC-EOLD-J, which means they were satis�ed with the end-of-life care provided.
Based on results from this study, the SWC-EOLD-J could measure the degree of satisfaction in the
decision-making process among family members.

The data were collected retrospectively and thus, the answers may have been in�uenced by selective
recall. Therefore, further studies are required on whether the SWC-EOLD-J could be used for evaluation of
current care and if the responses are biased by demographic characteristics of family members or
availability of services (12).

SM-EOLD-J

The Cronbach’s alpha for the psychological subscale and total score of the SM-EOLD-J, Cronbach’s alpha
was above 0.7 (22). The Cronbach’s alpha for the physical subscale was low (0.58), similar to that of
previous studies (14). Therefore, the reliability of the SM-EOLD-J could be con�rmed from the results of
this study.

The SM-EOLD-J scores were signi�cantly moderately correlated with the negative dimensions of the short
QOL-D. This means that nurses gave higher scores in the SM-EOLD when residents’ symptoms were good;
thus, residents’ negative symptoms of dementia may be less evident. It can be said that the convergent
validity of the SM-EOLD-J was con�rmed. The SM-EOLD-J scores were signi�cantly moderately
correlated with the negative dimensions of the short QOL-D. This means that nurses scored higher in the
SM-EOLD when residents’ symptoms were good; as such, residents’ negative symptoms of dementia may
be less evident. Further, the nurses scored lower for negative dimensions on the short QOL-D. Thus, it can
be said that the convergent validity of the SM-EOLD-J was con�rmed. However, there was no correlation
between the total scores for positive dimensions of the short QOL-D, which are based on the behavior of
the persons with dementia, and scores of the SM-EOLD-J, which are based on the facial expressions and
appearances of persons with dementia. The validity of the SM-EOLD-J should be tested using a scale
that allows evaluation based on the participants’ facial expressions and appearances. However, as there
is no scale to examine the facial expressions and appearances of the persons with dementia in Japan,
further research is needed to evaluate the convergent validity of the SM-EOLD-J.

The scores of the SM-EOLD-J in this study might have in�uensed several factors. The scores for pain,
depression, and anxiety of the study conducted in New Zealand (23) were lower than the scores in this
study. This indicates better symptoms among persons with dementia in this study than among the
participants in the New Zealand study. In Japanese nursing homes, people with end-stage dementia are
often hospitalized and die in the hospital (24, 25). Thus, people with end-stage dementia with severe
symptoms may not have died in Japanese nursing homes. Furthermore, the expression and perception of
physical and psychological symptoms may have been in�uenced by the culture of the participants (e.g.,
stoic response to pain) (26). These several situations may have also affected the factor structure of the
SM-EOLD-J.
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Con�rmatory factor analysis showed that the �t of the model was not good. In the original EOLD,
con�rmatory factor analysis was not conducted; therefore, the results cannot be compared with the
present results. Due to the small sample size, it is not possible to conclude whether these results are
unique to Japan or not. As for the internal consistency coe�cient, it could be said that the reliability has
been con�rmed, but the structural validity has not been su�ciently con�rmed, so it will continue to be
examined in further studies.

CAD- EOLD-J

The Cronbach’s alpha of the CAD-EOLD-J was above 0.7. Therefore, the reliability of CAD-EOLD-J could
be con�rmed (22).

The CAD-EOLD-J scores were signi�cantly moderately correlated with the negative dimensions of the
short QOL-D. It could be said that when the residents showed fewer signs of discomfort, leading to nurses
giving higher scores on the CAD-EOLD-J. Therefore, the convergent validity of the CAD-EOLD-J could be
con�rmed.

In the results of the exploratory factor analysis, the subscales of physical distress and emotional distress
were included as one factor. This result suggests that nurses may be observing physical and
psychological symptoms without distinguishing in Japanese nursing homes. Di�culty in swallowing was
analyzed as an independent factor. The scores of di�culties swallowing in this study were lower than
those in previous studies (23). Moreover, the scores of di�culty in swallowing tended to be lower than the
scores for other items of the CAD-EOLD-J. These results may be affected by the factor structure of the
CAD-EOLD-J. In the future, it is necessary to further examine whether this result is characteristic of Japan.
Con�rmatory factor analysis showed that the �t of the model was not good. The CAD-EOLD-J showed a
factor structure in which the item for di�culty in swallowing was a single factor, and subscale of
Physical symptoms and Dying symptoms were one factor. It is not possible to conclude whether these
results are unique to Japan or not, so we will continue to examine the results in future studies.

Limitations

First, as the participants were referred by the facility managers, the choice of participants may have been
biased toward those who had a good relationship with the facility. Second, we did not ask the family
members of deceased persons with dementia to complete the SM-EOLD-J and CAD-EOLD-J. The
relationship between the assessment of symptoms by the deceased person’s family and that of nurses is
unknown. Third, persons with dementia living in nursing homes in Japan differ from those in other
countries in terms of the medical care they receive at the end of life. It may be necessary to verify whether
the results of the EOLD-J scores revealed in this survey re�ect trends speci�c to Japan.

Conclusion
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Through this study, we developed the Japanese version of EOLD-J and con�rmed the EOLD-J to be valid
and reliable when used in end-stage of person with dementia in Japan. The EOLD-J had a good construct
validity and a good internal consistency. However, determination of the factor structure of EOLD-J
requires further study.
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Convergence validation for End-of-Lie in Dementia scales

‡Family: Family members of the deceased residents

†The SWC-EOLD-J: Japanese version of Satisfaction with care at the end-of-life in dementia

‡The SM-EOLD-J: Japanese version of symptom management at the end-of-life in dementia

§The CAD-EOLD-J: Japanese version of comfort assessment in dying with dementia

¶The DRS-J: Japanese Decision Regret Scale

‖The short QOL-D: short version of the quality of life questionnaire for dementia


