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Background: The Consultation and Relational Empathy (CARE) measure is a patient-reported measure of physician empathy which is widely 
used internationally. The Japanese version of the CARE measure has very high internal reliability, suggesting that a shorter version may have 
adequate validity and reliability.
Objective: To investigate a valid shorter version of the Japanese CARE measure.
Methods: We conducted a pilot study using secondary analysis of previous data obtained from 9 general practitioners and 252 patients and 
used to develop the Japanese CARE measure. All 1,023 possible combinations of the Japanese CARE items (n = 1–10) were candidates for the 
short measure. The internal consistency (Cronbach’s alpha) and the correlations between candidate short questionnaires and the original ques-
tionnaire were calculated. After selecting the most valid short questionnaire, inter-rater reliability was determined using generalizability theory, 
and construct validity (Spearman’s rho) was determined using patient satisfaction.
Results: Two items were selected for a pilot shorter version: item 6 “Showing care and compassion” and item 9 “Helping you to take control.” 
These showed high internal consistency and correlations with the 10-item measure (Cronbach’s alpha = 0.920, correlation = 0.979). Forty-five 
questionnaires per doctor allowed us to reliably differentiate between practitioners. The construct validity for the pilot short measure was high 
(Spearman’s rho 0.706, P < 0.001).
Conclusion: We generated a pilot 2-item version of the Japanese CARE measure. This pilot 2-item version provides a basis for future validation 
studies of short CARE measures in other languages.
Key words: empathy, general practice, Japan, medical education, patients, surveys and questionnaires

Introduction
Physician empathy is the foundation of patient–physician 
communication and affects both patient satisfaction and treat-
ment effectiveness.1–3 There are several definitions of empathy, 
including “the ability to think about and understand another 
person’s feelings and thoughts as if you were that person” 
and “an emotional response (affective), dependent upon the 
interaction between trait capacities and state influences.”4,5 
Patient involvement is an important aspect of empathy educa-
tion, because patients can help to develop empathic attitudes 
among health professionals.6 General practitioners (GPs) tend 
to underestimate their own empathy compared with patient-
perceived physician empathy,7 suggesting that patient support 
is needed to help physicians recognize their own empathic 
responses.

The Consultation and Relational Empathy (CARE) 
measure is a widely used measure of patient-perceived phys-
ician empathy.2 The original English version was developed 
by Mercer et al. in 2004.8 The CARE measure was designed 
for use in research and clinical practice as a patient-rated pro-
cess measure of physician empathy.8,9 The CARE measure has 
been translated into 9 other languages: Chinese, Japanese, 
Croatian, Dutch, Swedish, Portuguese, Kannada, Spanish, 
and Italian.10–18 The Japanese version of the CARE measure 
was developed by Aomatsu et al. in 2014 for outpatient 
GP visits and has shown preliminary validity and internal 
consistency.11 Matsuhisa et al. examined the inter-rater re-
liability of the Japanese CARE measure, and found that it 
reliably discriminates between doctors.19 The Japanese CARE 
measure has been used in several studies. One such study, 
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a quasi-randomized controlled trial, showed that patient-
perceived empathy was not affected by physician attire.20

Although a 5-item version of the CARE measure was de-
veloped for children,21 there is no validated shorter version 
for adults. A shorter version of the CARE measure would 
be useful in many countries for 2 reasons. First, because of 
global ageing, many potential evaluators are older patients.22 
Older people may find it easier to complete a shorter ques-
tionnaire.23 Second, more accessible measures of physician 
empathy are needed for use in daily clinical settings.24 A po-
tential barrier for patient participation in healthcare provider 
education is that such involvement can be time-consuming.25 
Furthermore, a shorter version of the CARE measure is 
particularly needed in Japan. This is because the Japanese 
CARE measure assesses a single construct,11 and shows the 
highest internal consistency of all translations of the measure 
(Cronbach’s alpha = 0.984).8,10–18 This indicates item homo-
geneity; however, very high alpha values can indicate item re-
dundancy and the potential to shorten the measure.26 Thus, 
this study aims to investigate a valid shorter version of the 
10-item Japanese CARE measure.

Method
Research design
We conducted a secondary analysis of a cross-sectional survey 
in 2011.11

Setting
Data on the Japanese CARE measure and patient background 
were collected from 317 patients as potential participants who 
had consulted 1 of 9 GPs in the general medicine department of 
the same university hospital between July and December 2011. 
Of these, 252 patients with no missing or unevaluable data were 
included in the present analysis. The GPs were all men, 3 were 
senior residents, 2 were medical staff, and 4 were faculty mem-
bers.11,19 Patient characteristics, such as age, sex, and educational 
background, and trends in consultation time and consultation 
satisfaction, have been described in detail in previous studies.11,19

Exploratory selection of items for short measure
The CARE measure, including the Japanese version, is a 
10-item questionnaire with 5 response options ranging from 
poor to excellent (scores 1–5) and a “not applicable” op-
tion8,11 (Supplementary Fig. S1). We selected valid questions 
for the short version. We considered it unnecessary to change 
any of the existing questions, and the clinical weightings of 
all 10 questionnaire items were considered equal. Therefore, 
all combinations (1,023 possible combinations) of n items (n 
= 1–10) selected from the 10 items were considered. These 
combinations were used as candidate short questionnaires. 
A scatterplot was created to visually examine all candidate 

items. In the scatterplot, the correlations between the can-
didate questionnaire scores and total scores on the 10-item 
Japanese CARE measure were plotted on the vertical axis and 
values of Cronbach’s alpha plotted on the horizontal axis. 
These axes indicators were selected for the following reasons.

On the vertical axis, correlations between scores on each 
candidate questionnaire and the total score on the 10-item 
Japanese CARE measure were examined to assess criterion 
validity.26 We considered candidates that showed a strong cor-
relation with the 10-item measure (even after item reduction) 
to be valid candidates for the short version. Pearson’s correl-
ation coefficient was used and a 2-sided test conducted (signifi-
cance level: 1%). On the horizontal axis, Cronbach’s alpha was 
calculated for the candidate questionnaires to assess internal 
consistency. Internal consistency indicates the extent to which 
questionnaire items measure the same construct (homogeneity) 
and is generally assessed using Cronbach’s alpha.26 In medical 
research, alpha values ≥0.7 indicate that a questionnaire is re-
liable, and values ≥0.9 are desirable; however, values that are 
very high suggest redundancy.26 We used this value as an indi-
cator of item redundancy. In this study, 1,013 possible com-
binations of 2–10 items were examined (1 item was excluded 
because its internal consistency could not be measured).

Based on the scatterplot, favourable combinations were 
examined through researcher discussions. The following fac-
tors were considered: (i) higher correlations between a candi-
date questionnaire and total scores on the 10-item Japanese 
CARE measure were preferable, (ii) Cronbach’s alpha should 
be ≥0.90 when selecting 2 or more items, (iii) a smaller number 
of questions in the short version was preferable, to differen-
tiate it from the 10-item version, and (iv) the question content 
should be clinically valid. The authors NT, TM, and MA were 
mainly responsible for selection of candidate items for the short 
version. The item selection was confirmed by SWM and NB.

Reliability study: inter-rater reliability
We used generalizability theory (G theory) to determine the 
number of reliable questionnaires needed to differentiate short 
CARE measure scores for each GP for the questions selected 
for the short measure. G theory was developed from classical 
test theory, which uses all the data to simultaneously measure 
the sources of error variance, and to find strategies to minimize 
the effects of error variance.26 The G coefficients (i.e. effect sizes) 
obtained in the generalizability study were intracluster correl-
ation coefficients (ICCs). Using GP as a group cluster, ICCs were 
obtained as follows, in accordance with previous studies.19,26,27

ICC =
σ2
GP

σ2
GP + σ2

P

σ2
GP is the variance of the total Japanese CARE measure score 

of the target GPs and others, and σ2
P is the variance of the 

Key messages

• The 10-item CARE measure assesses patient-perceived physician empathy.
• A short measure may be useful in daily clinical work in ageing society.
• We generated a pilot 2-item version based on the 10-item Japanese CARE measure.
• This pilot 2-item version showed good discrimination between doctors.
• This pilot version provides a basis for future validation of short versions.
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random error generated by patients. If the sample size is n, 
then

σ2
P =

σ2

n
σ2 is the variance of the Japanese CARE measure score for 
each patient. σ2

GP and σ2 were obtained using analysis of vari-
ance. In this study, GPs were measured and patients were 
nested in GPs; that is, each patient was involved with only 
1 GP. A Decision study was then used to predict changes in 
ICCs.26 Using the smallest number of questionnaires that sat-
isfied ICC = 0.8, we estimated the mean and 95% confidence 
interval of the predicted scores for each GP (interval estima-
tion).19,27 From the results, we obtained scores to identify the 
top 2 scorers and the bottom 2 scorers, which we used as the 
reference range. The criteria for setting the reference range 
followed a previous study of the 10-item Japanese CARE 
measure.19

Validity study: construct validity
Because physician empathy affects patient satisfaction, pre-
vious studies have assessed construct validity by measuring 
the relationship between physician empathy and patient sat-
isfaction.11,17,28 Therefore, we analysed patient satisfaction in 
this study. To examine construct validity, Spearman’s rho was 
used in a 2-sided test with a 1% level of significance.

Data analysis
The statistical analysis was conducted using SPSS version 26 
(IBM Corporation, Armonk, NY, USA) to estimate Cronbach’s 
alpha and correlation coefficients. Scatterplots were generated 

using R and RStudio29 using the package ggplot2.30 G theory 
analysis was performed using G string IV.31

Results
Figure 1 shows the scatterplots of Cronbach’s alpha values 
and the correlations between candidate questionnaires and 
the 10-item total scores for combinations of 10Cn (n = 2–10) 
questions (1,013 items; 10C1 10 items are not shown in 
the scatterplot). The internal consistency and correlations 
with the 10 items remained high even when the number of 
questions was reduced. Most Cronbach’s alpha values were 
>0.90, except for a few cases in which 2 items were selected. 
The correlations with the total Japanese CARE score were 
>0.90 in all cases, indicating a strong correlation. To ensure 
internal consistency (Cronbach’s alpha), we chose 10C2 as 
the smallest group that exceeded 0.90, which is desirable for 
questionnaire use. Among the 10C2s, questions 6 and 9 were 
selected because their internal consistency was >0.90 and they 
showed the highest correlation with the 10-item Japanese 
CARE measure (questions 6 and 9, Cronbach’s alpha = 0.920, 
correlation coefficient = 0.979). Question 6 is “Showing care 
and compassion” and question 9 is “Helping you to take con-
trol.” The total score was 10 points; the descriptive statistics 
for each group, including 10C1, are shown in Supplementary 
Table S1.

Table 1 shows the means and SDs of the total scores on the 
10-item measure for each GP and scores on questions 6 and 
9. The mean values for the short measure were slightly higher 
than for the 10-item measure, but (as in the 10-item version) 
there was no ceiling effect. Table 2 shows the score distribu-
tions for questions 6 and 9. The G string IV analysis produced 

Fig. 1. Scatterplot showing Cronbach’s alpha for each candidate questionnaire and correlations between candidate questionnaire scores and 10-item 
measure total scores. The scatterplot is colour coded and grouped by 10Cn (n = 2–10) combinations selected from the 10 items. The scatterplots were 
generated using data from the 10-item Japanese version of the Consultation and Relational Empathy (Japanese CARE) measure completed by 252 
patients (2011). The horizontal axis shows Cronbach’s alpha values for each candidate questionnaire. The vertical axis shows the correlations between 
scores on each candidate questionnaire and 10-item total scores.
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a σ2
GP of 0.277, σ2 of 3.064, and G coefficient (i.e. effect size) 

of 0.648. The Decision study showed that the ICC exceeded 
0.8 for n = 45 (Table 3). In other words, 45 questionnaires 
were needed to reliably differentiate the empathy scores for 
each GP. In the interval estimation of the mean score, the 
standard range was between 7 and 8 points. The mean score 
was 7.68 and the SD was 1.82 (Fig. 2).

The correlation between physician empathy and patient 
satisfaction was high, indicating good construct validity 
(Spearman’s rho 0.706, P < 0.001).

Discussion
The aim of this pilot study was to investigate a valid shorter 
version of the Japanese CARE measure using secondary 
analysis. We selected 2 of 10 questions using the scatterplot 
data, which comprised Cronbach’s alpha values and correl-
ations between the short and 10-item versions. In the 10C2 
group, questions 6 and 9 were selected for the short version 
because they showed the highest correlations. Cronbach’s 
alpha for questions 6 and 9 was 0.920, lower than that for 
the original Japanese version (0.984), but equal to the ori-
ginal English version (0.92).8,11 The construct validity indi-
cated that the pilot short Japanese CARE measure is a valid 
measure of physician empathy.11 Although it is essential to 

validate the 2-item version using a new sample, these find-
ings suggest the feasibility of a short version of the CARE 
measure.

Question 6 focuses on care and compassion towards pa-
tients, whereas question 9 focuses on patient autonomy. 
Mercer et al. describe in detail the exploratory process for the 
content and wording of the 10 items during the development 
of the original CARE measure.8 Of the 10 questions, ques-
tions 1–6 assess an emotive component, and the remaining 
questions assess cognitive/behavioural components. Thus, the 
2 questions we selected represent both components. The add-
ition of another item may allow us to create a short measure 
that is highly correlated with the 10-item measure. In par-
ticular, questions 3, 6, and 9 had higher correlations (0.990) 
than questions 6 and 9 (0.979). However, the alpha value in-
creased from 0.920 to 0.947, suggesting that questions 3, 6, 
and 9 would have greater redundancy than questions 6 and 9. 
This is not surprising because questions 3 and 6 both assess 
emotive components.

The 2-item measure required 45 patient questionnaires to 
ensure inter-rater reliability, which is more than the 38 re-
quired for the 10-item Japanese CARE measure.19 This may 
be because there was less interphysician variability in the 
scores on the 2 items compared with scores on the 10-item 
measure. In the Chinese version of the CARE measure, inter-
rater reliability was assessed with fewer than 30 respondents, 
although the comparison was between family physicians 
and organ specialists.32 However, the original English CARE 
measure required approximately 50 raters,27 so the number 
of raters required is within the acceptable range for a short 
questionnaire. For questions 6 and 9, the standard range can 
be set to between 7 and 8 points, indicating a range of ex-
cellent/standard/inferior. This produces a practical screening 
tool that is particularly useful to identify learners who need 
a more detailed assessment of empathy expression.

Study strengths
This investigation suggested that a shorter CARE measure 
may be useful for rapid, easy assessment of physician em-
pathy. The original 10-item questionnaire takes approxi-
mately 5–10 min to complete.12 Reducing the questionnaire 
to one-fifth of its original length is likely to reduce comple-
tion time and thus reduce barriers to patient involvement. 
The use of fewer questions may reduce the burden of item 
comprehension, especially for older patients. However, 
this measure may be insufficient if detailed patient feed-
back on physician empathy is required. In such cases, other 

Table 1. Means and SDs of the 10-item Japanese measure total scores 
for each GP and scores on items 6 and 9 (2011).

 Sample 
size 

Mean Japanese CARE 
measure score (SD)a 

Mean item (6, 
9) score (SD)b 

GP1 14 34.8 (6.9) 6.7 (1.5)

GP2 32 35.3 (8.6) 6.9 (1.9)

GP3 15 36.7 (8.0) 7.2 (1.7)

GP4 24 37.0 (9.4) 7.5 (1.8)

GP5 18 37.7 (6.9) 7.5 (1.5)

GP6 47 38.4 (9.1) 7.6 (2.1)

GP7 43 39.2 (8.4) 7.8 (1.8)

GP8 50 42.9 (7.1) 8.5 (1.5)

GP9 9 45.2 (3.8) 9.0 (0.9)

Total 252 38.8 (8.5) 7.7 (1.8)

Japanese CARE measure, the Japanese version of the Consultation and 
Relational Empathy measure.
aThe total score is on a 50-point scale.
bScores on questions 6 and 9 are on a 10-point scale.

Table 2. Score distributions for the 2-item version for 252 patients with no “not applicable” or missing values (2011).

Two-item version of the Japanese CARE measure Poor 
(%) 

Fair 
(%) 

Good 
(%) 

Very 
good 
(%) 

Excellent 
(%) 

Mean score 

6. Showing care and compassion
(seeming genuinely concerned, connecting with you on a 
human level; not being indifferent or “detached”)

2 (0.8) 18 (7.1) 62 (24.6) 99 (39.3) 71 (28.2) 3.87 ± 0.93

9. Helping you to take control
(exploring with you what you can do to improve your 
health yourself; encouraging rather than “lecturing” you)

3 (1.2) 20 (7.9) 65 (25.8) 98 (38.9) 66 (26.2) 3.81 ± 0.96

Japanese CARE measure, the Japanese version of the Consultation and Relational Empathy measure.
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additional educational strategies, such as use of the 10-item 
measure or video reviews, should be used. Therefore, the 
2 items should be used as a screening tool to determine 
whether additional assessment is necessary. The 10-item 
questionnaire is robust and has been used in many studies 
since its publication.2 The 10-item questionnaire can col-
lect accurate data on patient-perceived physician empathy, 
such as the effect of empathy on treatment effectiveness. 
The 2-item and original versions of the Japanese CARE 
measure therefore have clearly different roles.

The pilot 2-item version provides a basis for future val-
idation studies of a short CARE measure in Japanese and 
other languages. Care must be taken in applying these find-
ings to short CARE measures in other languages, because 
Cronbach’s alpha values for the translated versions of the 
CARE measure suggest that item homogeneity varies across 
languages.8,11,12,15,18 However, the present findings suggest the 

utility of developing short versions of the CARE measure in 
other languages.

Study limitations
There are various ways of developing short versions of ex-
isting scales.33–35 A limitation of secondary analysis is the 
potential discrepancy between the study objectives and the 
data.35,36 Responses to a questionnaire item are affected by 
other items26 (i.e. responses to 2 of 10 items would differ from 
responses to the same 2 items presented on their own). Further 
research is required using randomized studies to compare the 
results of independent measurement using the 2-item CARE 
measure with the gold standard of the 10-item version.26,37 
Item response theory is often used in clinical studies, but it 
is best used in cases where it is difficult to pool all questions, 
such as in educational examinations.26,35 Thus, in this study, 
we selected items using traditional correlations and internal 
consistency analysis to address the issue of item redundancy.

We analysed data for 252 complete 10-item Japanese CARE 
questionnaires. Therefore, the number of “not applicable” or 
missing values if responses to only 2 items had been collected 
is unclear; this information is important in questionnaire de-
velopment.26 The assessment of the original English CARE 
measure found less than 3.2% not applicable responses for 
question 6, but 10.8% for question 9, although the number 
of missing values was not disclosed.27 For the Japanese CARE 
measure, the number of not applicable responses was also 
very low (0.0% for question 6 and 0.6% for question 9), but 
the missing values tended to be high (8.2% for question 6 and 
8.8% for question 9).11 Conversely, for the Spanish version, 
there were 0.8% and 2.2% not applicable responses for ques-
tions 6 and 9, respectively, and no missing values.17 Although 
the estimated number of not applicable responses and missing 

Table 3. Generalizability theory Decision study results for the 2-item 
version (items 6 and 9; 2011).

Number of patients per GP ICCa 

1 0.083

10 0.475

20 0.644

30 0.731

40 0.783

44 0.799

45 0.803

50 0.819

aThe analysis examined the number of patients (n) above ICC 0.8 (45).

Fig. 2. Interval estimates (means and 95% confidence intervals [CIs], n = 45) for each GP’s score on the short version of the questionnaire (questions 6 
and 9) (2011). The vertical axis shows each GP’s scores on the Japanese version of the Consultation and Relational Empathy (Japanese CARE) measure 
for questions 6 and 9. The total score is 10. The horizontal axis represents each GP. Plots are interval estimates of the mean at n = 45 and whiskers 
indicate 95% CIs. N = 45 was calculated using the generalizability theory Decision study. The solid line shows the mean score (7.68). The broken lines 
show the standard range (7–8 points).
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values was not high, further research is needed to confirm 
this.

The present data retain previously identified selection 
bias.11,19 Patients were selected consistently rather than 
randomly, and were recruited by participating physicians. 
Patients with specific diseases (anxiety disorders and de-
mentia) were excluded. Furthermore, the sample of only 9 
GPs at a single centre was relatively small compared with pre-
vious studies.10–18,27 Multicentre settings with more GPs and 
outpatients may provide more valid findings.

Despite these limitations, we believe that the study has 
substantial value. The findings demonstrated the potential of 
a short version of the CARE measure. The purpose of the 
measure is to evaluate physician empathy from the patient’s 
perspective in clinical settings, and to use the findings in phys-
ician education.8 The 2-item version fits the original purpose 
of the CARE measure and could provide a more practical way 
of assessing physician empathy.

Conclusion
This research suggests that physician empathy can be as-
sessed using just 2 items from the 10-item Japanese CARE 
measure. This pilot 2-item version provides a basis for future 
validation studies of a short version of the CARE measure for 
other languages.
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