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The Consultation and Relational Empathy measure: an investigation of its scaling

structure

Abstract

Purpose

The Consultation and Relational Empathy (CARE) measure is recommended to evaluate the
quality of care. However, there is no evidence it is valid in rehabilitation. Aims 1) to examine
the internal construct (factorial) validity of the CARE in the assessment of the patient-
therapist relationship.

Method

CARE data were part of an experimental study of acupuncture and different currently used
acupuncture placebo controls, including 213 patients (age 66.8, SD 8.3, 58% female) with
chronic stable hip or knee pain of mechanical origin, waiting for a joint replacement. CARE
was completed two weeks into the study and on completion two weeks later. Data analysis:
Cronbach alpha, factor analysis and Rasch analysis.

Results

Internal construct validity was supported (82% of variance explained by the first factor; fit to
the Rasch model y’=18.2, P=0.57). CARE was unidimensional, had local independence of
items, good item fit, absence of Differential Item Functioning and invariance over time.
Three percent of people did not complete items 9&10.

Conclusions

CARE satisfied strict criteria for internal construct validity. An interval scale transformation
is available that can be used in clinical practice and research. Further work is required to

investigate item non-response and how this may be dealt with in clinical settings.



Introduction

Following recent reviews of health care in the United Kingdom (UK) a shift has occurred
from the emphasis upon increasing the quantity of healthcare, to improving the quality of
healthcare [1]. Quality was defined as clinically effective, personal and safe. Consequently,
organisations are placing increasing emphasis on person-centred health care and UK
government directives enforce the measurement of ‘patient-reported outcome measures’ in
certain areas of clinical practice such as hip and knee replacements [2]. For these procedures
the Oxford Hip Score, Oxford Knee Score and the Euroqol (EQ-5D) are collected [2].
However, these measures do not seek patients’ perceptions of the quality of healthcare in
terms of the processes and interactions with clinicians. This is a missed opportunity, since
there is now some evidence from empirical work that the relationship between clinicians and
patients impacts not only on the satisfaction with healthcare but also on the outcomes of
healthcare [3-5]. Whilst much of this research has been conducted to explore the relationship
between doctors and patients, more recent studies are beginning to focus on the relationship
between rehabilitation therapists and their patients [6-9]. A recent systematic review
concluded that there is an association between therapeutic alliance and treatment outcomes in
physical rehabilitation [7]. Therapeutic alliance is reportedly a multi-dimensional concept,
including concepts such as rapport, trust, communication, empathy, mutual understanding,
compassion and respect [4, 5, 7, 8, 10, 11], causing difficulty in determining what aspect is
responsible for the desired enhanced outcome, or what to measure. We would argue that the
concept of ‘empathy’ is a distinct construct, which is important in the therapeutic alliance
[12, 13]. Empathy in the clinical context involves an ability to (i) understand the patient’s
situation, perspective and feelings (and their attached meanings); (ii) communicate that
understanding and check its accuracy; and (iii) act on that understanding with the patient in a

helpful (therapeutic) way [14, 15]. Interventions have been developed to improve empathy in



clinical encounters [16, 17]. Nevertheless, recent research has shown that physicians do not
always demonstrate empathy to patients [18] and it is important therefore to continue
improving and measuring empathy in clinical encounters. Several measures have been
developed to measure empathy, for example, the Reynolds Empathy Scale [19], developed
for use in nursing care, and the Jefferson Scale of Physician Empathy [20], a scale that was

clinically led in its development.

A more recent patient derived measure, developed for use in primary care initially, is the
Consultation and Relational Empathy measure (CARE). The CARE is a short patient-
assessed measure that has been shown to provide doctors with direct feedback of their
strengths and weaknesses in terms of relational empathy, as perceived by their patients [15,
21-25]. It is recommended for use in physiotherapy by the UK Chartered Society of
Physiotherapy [12]. The CARE measure was developed following a review of existing
measures [ 15], qualitative research and pilot studies [ 14] in primary care. It has been shown
to be valid and reliable in primary and secondary care [22-25] and more recently also as part
of a composite measure, the Consultation Quality Index or CQI of holistic interpersonal care
in primary care consultations [4, 26]. To date validation studies have employed procedures,
such as factor analysis, which is a commonly used approach to examine the construct validity
of health status measures [27]. However, there are known limitations of using factor analysis
on ordinal scales, including its parametric basis and the emergence of ‘difficulty factors’,
which may spuriously indicate multidimensionality [28]. By contrast, Rasch analysis makes
no assumptions that data are of interval nature and has more stringent criteria for testing
unidimensionality. In addition, there is no evidence that the empathy measure is valid in

assessing a patient-therapist relationship. The aim of this paper is therefore to examine the



internal construct (factorial) validity of the CARE in the assessment of the patient-therapist

relationship, using factor analysis and Rasch analysis.

Methods

The CARE data were part of an experimental study, which aimed to investigate the relative
effects of acupuncture and different currently used acupuncture placebo controls. The study
took place in a primary care setting in Southern England. Patients were recruited via the
Orthopaedic Consultant’s operation waiting list and were consented on their first visit.
Patients were eligible if they were waiting for a hip or knee joint replacement, had chronic
stable pain predominantly from a single joint (hip or knee) of mechanical origin and were not
on active treatment (apart from their normal analgesia). Those with serious co-morbidity,

pregnant, prolonged or current steroid use, or waiting for a joint revision were excluded.

The patients’ views on the therapist’s empathy were measured with the CARE, which
consists of 10 questions with five response options each (ranging from one to five, table 1).
The scale ranges from 10-50, with higher scores reflecting more empathy [29]. Each question
also has a ‘does not apply’ response option and when this is ticked the data for this question
is entered as ‘missing’. The scale’s unidimensionality has been supported using factor
analysis [24-26]. Since patients would not be able to comment upon the therapists’ empathy
before the start of the study these data were collected two weeks into the study (after which
patients would have had four sessions with the therapists) and at the end (after a total of eight
sessions). For the purpose of this paper we will refer to these two sets of data as ‘mid point
data’ and ‘end point data’. Information on gender, age, practitioner, treatment group,
consultation type (empathic or not empathic), previous experience of acupuncture or joint

affected was also collected.



Data analysis

Score distribution was explored using frequency tables. Item homogeneity was examined
with a Cronbach alpha. There is debate in the literature what Cronbach alpha values are
acceptable [30]. In the main it is accepted that values >0.80 are acceptable for group
comparisons and values >0.90 for individual use [31]. A Factor analysis (Principal
Component Analysis), conducted in SPSS15 [32], was used to confirm the unidimensional
structure of the scale, with parallel analysis to determine how many factors were significant
[33]. Data were then fitted to the Rasch measurement model (partial credit) [34, 35], using
RUMM2020 software [36]. Detailed description of the Rasch model are given in key texts

[37, 38].

In brief, Rasch analysis tests whether a set of items from a questionnaire conform to the
Rasch measurement model: Each item within a scale has its own level of difficulty on the
trait (item parameter) and a scale should consist of items that are easier and items that are
harder to endorse. Similarly, respondents can experience different levels of empathy (person
parameter). During the Rasch analysis item parameters are estimated independently from the
person parameters, and once estimated can be placed along the same interval scaled ruler.
The Rasch model is a mathematical algorithm [35]. It specifies that the probability of a
correct response or endorsement of an item is a logistic function of the difference between the
person and item parameter. Thus, converting the ordinal data to interval data results in a
logarithmic interval scale. Therefore, the probability that a person will endorse an item is
related to his or her level of experienced empathy and the item’s level of difficulty. In other
words, the probability of a positive response is a logistic function of the difference on the

interval scaled ruler between the person and item parameter (figure 1).



Insert figure 1 about here

Fit to the Rasch model is considered acceptable when the observed data fit the predetermined
Rasch model: Each item should have non-significant chi-square fit statistics and the item-trait
interaction chi-square should be non-significant. Further requirements for fit to the model
include non- substantial deviation of individual items and respondents from the Rasch model
(individual item and person residuals should be within the range of +/- 2.5, average fit

residual statistics should be close to a mean of zero and standard deviation of one).

Log-transformed item scores generated from the response choices should reflect the
increasing or decreasing latent trait to be measured (threshold ordering). Thresholds are the
points where the probabilities of a response of either 1 or 2, and 2 or 3 (and so forth) are
equally likely. If the item responses options indeed reflect increasing amount of experienced
empathy, then thresholds defining the categories should be ordered along the trait of empathy
likewise. When a given level of empathy is not confirmed by the expected response option to

an item, disordered thresholds will be observed.

The person separation index (PSI) is an indicator of the number of statistically different strata
(groups) that the test can identify in the sample [39]. The PSI ranges from 0 to 1 [40]. Values

>0.70 allow for group comparisons but for individual clinical use values should be >0.85.

The items should be unbiased (invariance) across key groups such as gender or age [41, 42].
Observed variance is termed Differential Item Functioning (DIF). We used analysis of
variance of the residuals with the key group as the main factor to examine for DIF by age,

gender, practitioner, treatment group, consultation type, previous experience of acupuncture,



or joint affected. Stability of the scale should show invariance across time points when fitting

both the mid and end point data to the Rasch model.

An assumption of the Rasch model is that the answers to one item should not be dependent
on the responses to another item, conditional upon the trait being measured. This conditional
independence is examined by exploring the correlations between items’ residuals, which

should be smaller than 0.30 (data is said to be locally independent) [43].

Another key assumption of the Rasch model is that the scale is unidimensional. This is
examined by creating two subsets of items. These are identified by a principal component
analysis of the item residuals, with those loading negatively forming one set and those
positively loading the second set [44]. Strict unidimensionality is then examined using an
independent t-test on the two estimates derived from the subtests for each respondent. If the

95% confidence interval of t-tests includes 5%, unidimensionality is supported [44, 45].

Sample size

It is recommended that a 10:1 ratio of subjects to items is adequate for factor analysis [31].
For Rasch analyses, a range of sample sizes has been recommended depending on how well
the items and persons are targeted. To have 99% confidence that the estimated item difficulty
is within +/- % logit of its stable value the minimum sample size range is 108 to 243 (best to
poor targeting) [46, 47]. Therefore, our sample size of 213 was deemed adequate for the
purposes of the proposed analyses. Where data fit the Rasch model the observed raw total

score can be transformed into interval scale measurement [40].



The Southampton & South West Hampshire and the Salisbury & South Wiltshire Research

ethics Committees granted ethical approval (number 170/03/t).

Results

Two hundred and thirteen patients were entered into the study (mean age 66.8 SD 8.3, 58%
female). Forty one percent were waiting for a hip replacement and 59% for a knee
replacement. They experienced significant pain as measured on a visual analogue scale over a
one-week period at the beginning of the study (median 59.3mm, interquartile range 48.0 to

68.3).

Median CARE scores were 44.0 (IQR 37 to 50). Frequency counts of responses to individual
items indicate high scores on all items (table 1). In addition, 27% of participants attained the
highest score of 50 on the measure, suggesting a ceiling effect. There was some missing data,

especially for items 9 and 10.

Insert table 1 about here

Factor analysis showed a strong unidimensional set of items (82% of variance attributable to
the first factor and one significant eigenvalue). When the data were fitted to the Rasch model
the correlation matrix of the residuals gave support to the assumption of local independence

of items and good summary fit to the model with strict unidimensionality (table 2, analysis

).

Insert table 2 about here



There were no disordered thresholds in any of the items and all items were found to fit the
model with item fit residuals between -1.4 and 1.9, and no significant chi-squares (table 3).
There was no DIF for any of the items for gender, age category, practitioner, treatment group,
consultation type, previous experience of acupuncture or joint affected. The PSI and
Cronbach Alpha values both were 0.97. This indicates the scale is able to identify eight

statistically different strata (groups) in the sample [48].

Insert table 3 about here

The Person-Item threshold distribution map shows that the item thresholds cover a wide
range of the empathy construct and that many patients scored at the high end of the scale, that

is, they perceived the consultation to be empathic (figure 2).

Insert figure 2 about here

To examine whether the CARE measure was invariant over time points, data from the mid
point were put together with the data at the end point. Combined mid and end data fitted the
Rasch model (table 2, analysis 2). An additional person factor of time (‘mid’ versus ‘end’)
was created to enable the testing of invariance using DIF analysis, which was satisfactory

(i.e. no DIF by time).

In the absence of DIF over time and resolution of non-unidimensionality we were able to
produce a conversion table (table 4) that can be used to convert the raw ordinal scores to
interval equivalent scores. These can be used when data are complete, and can be used in

parametric data analyses given appropriate distributions.
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Insert table 4 about here

Using the conversion table the mid point and end point data total scores were transformed to
interval scaling. Mean (SD) mid point data was 42.2 (6.8) and mean end point data was 42.0
(7.2), which showed no difference in the level of perceived empathy across time (t=0.48,

P=0.63).

Discussion

This analysis suggests that the CARE measure satisfies strict standards for internal construct
validity, demonstrated by a fit to the Rasch model, so allowing for an interval scale
transformation when required. It appears to be free of bias, invariant across time, and has a
level of reliability consistent with individual use. The high Cronbach alpha and findings from
the factor analysis are in line with results from previous studies [14, 24, 25]. Therefore, this
measure appears a good candidate for the evaluation of the empathic nature of the
consultation process between therapists and patients. This is important as it has been
suggested that this process may be an important mediator for health outcomes [21, 49, 50]
and one that is poorly addressed in practice [9, 51]. Using routine CARE data, collected in
practice, can assist therapists in evaluating their practice, in communicating with their

patients and improving the quality of care provided.

The general consistency between factor analysis and Rasch analysis is encouraging as is the
consistency with pervious work on this measure [24, 25]. The factor analysis simply
determines if a set of items form a unidimensional construct, which also is an assumption of

the Rasch Model. We included this for direct comparison with previous work. However,
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factor analysis gives no guarantee that such a set of items can be added together to enable
transformation to interval scaling, which is the province of the Rasch model [52]. The latter
makes more demands upon data than factor analysis, requiring a parametric form of

probabilistic Guttman scaling in addition to the unidimensionality assumption.

A simple transformation of the manifest ordinal raw score into a latent interval scale metric is
provided, and this can be used for calculating change scores in routine clinical practice, as
well as research settings [53]. One limitation of this transformation is that it is valid only in
the presence of complete data. Yet missing data were found on some items (especially in
items 9 and 10), although this was lower to that found in other studies [22, 24]. Patients have
the option to tick ‘does not apply’ to each CARE question. This may be one reason why
people did not commit to providing a response to some questions. This response option may
need to be reconsidered as missing values are a threat to the validity of the scale, as well as
making it difficult for everyday use. Some solution to these problems should be found. For

example, the current ‘does not apply’ option may need to be reconsidered.

Study limitations

This study included patients with osteoarthritis who were waiting for a joint replacement and
further research needs to explore the scale in other populations. Our results build on previous
reports on the scale’s validity, though those were mainly by the originators and using
traditional psychometric approaches [14, 22-24]. The main limitation of the scale appears to
be, at least in the sample reported, a ceiling effect. This may have occurred as a result of our
recruitment of subjects who were also taking part in a study of complementary medicine; it is

possible that consent was given by those who view empathy more favourably than would

12



otherwise be the case, resulting in more prominent results. There is a need for replication in

different samples.

The current sample size proved adequate for the study, although the higher levels of empathy
meant that the sample was off-target, which requires a larger sample size to achieve the same
degree of precision as a well targeted sample. As the extent of targeting is not known prior to
the analysis, this has implications for determining the sample size in advance, and suggests
that studies ought to consider sample size in the context of off-target samples (as we did),
otherwise the degree of precision for item and person estimates may be much lower than

required.

Conclusions

The 10 item patient-report scale, the Consultation and Relational Empathy measure, has been
found to satisfy the Rasch model, a strict model for testing internal construct validity, and be
free of Differential Item Functioning. It is a unidimensional scale, and an interval scale
transformation is available. It is suitable to evaluate the empathic nature of the consultation
process between therapists and patients. Some further work is required to investigate item

non-response and how this may be dealt with in routine clinical settings.
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Figure 1 Item Characteristic curve for item 10 of the CARE measure, demonstrating
the probability that a person will endorse an item is related to his or her level of

experienced empathy and the item’s level of difficulty.
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Figure 2 Person-Item Threshold Distribution Map CARE measure (mid point data)
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Legend to Figure 2: The graph displays the person-item threshold distribution map with the
x-axes displaying item threshold locations or difficulty (lower half) and level of empathy
(person location) expressed by participants (upper half). The y-axes display the frequencies

of item thresholds (lower half) and participants (upper half).
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Implications for rehabilitation

¢ The Consultation and Relational Empathy (CARE) measure CARE satisfies strict criteria

for internal construct validity

e A transformation table is available, which can be used to convert the raw ordinal data

into interval data

e The CARE is suitable to evaluate the empathic nature of the consultation process

between therapists and patients
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Table 1 Distribution of response frequencies of the Consultation and Relational Empathy measure (mid point data)

Response
Poor Fair Good Very Excellent
good

(1) 2) A3) “4) ®) Missing
Question Freq (%) | Freq (%) | Freq (%) | Freq (%) Freq (%) Freq (%)
1. Making you feel at ease - 6 (2.8) 23 (10.8) | 69 (32.5) 114 (53.8) -
2. Letting you tell your “story” 2(0.9) 10 (4.7) | 28(13.2) | 67 (31.6) 105 (49.5) -
3. Really listening 3(1.4) 9(4.2) 21(9.9) | 65(30.7) 113 (53.3) 1(0.5)
4. Being interested in you as a whole person 7 (3.3) 17 (8.0) | 34(16.0) | 56 (26.4) 98 (46.2) -
5. Fully understanding your concerns 2(0.9) 16 (7.5) | 26(12.3) | 71(33.5) 97 (45.8) -
6. Being compassionate 4(1.9) 10 (4.7) | 32(15.1) | 58 (27.4) 108 (50.9) -
7. Being positive 1(0.5) 9(4.2) 34 (16.0) | 66 (31.1) 102 (48.1) -
8. Explaining things clearly 1(0.5) 10 (4.7) 20(9.4) | 61(28.8) 119 (56.1) 1(0.5)
9. Helping you to help yourself 5(24) | 24(113) | 36(17.0) | 62(29.2) 79 (37.3) 6 (2.8)
10. Deciding on a treatment plan with you 7 (3.3) 17 (8.0) | 34(16.0) | 60 (28.3) 87 (41.0) 7 (3.3)
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Table 2 Fit of the Consultation and Relational Empathy measure data to the Rasch Model

Analysis number Item fit residual | Person fit | ¥* interaction PSI Unidimensionality
residual Independent  t-test
(95% CI)
Mean | SD Mean | SD Value (df) P
Mid Point*
1 -0.011 | 1.241 |-0.455 | 1.461 | 18.23(20) 0.572 1097 7.3% (3.8 to 10.8)
Combined mid and end point data**
3 -0.203 | 0.152 |-0.595 [0.822 | 19.17 (12) 0.085 [0.95 3.3% (0.7 to 5.8)

* Analysis 1: Fit to the Rasch model of data at the mid point.

** Analysis 2: Fit to the Rasch model of mid point and end point data combined.
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Table 3 Item fit statistics (mid point data)

Item Item | Standard | Item Fit X Probability
number | Location | Error | Residual

1 -1.986 0.161 0.484 | 0.208 0.901
2 -0.252 0.148 -1.355 1.240 0.538
3 -0.265 0.149 -1.162 | 0.575 0.750
4 0.901 0.132 0.982 1.012 0.603
5 0.176 0.146 -1.392 | 4.909 0.086
6 0.088 0.141 -0.543 | 3.266 0.195
7 -0.381 0.15 -0.896 1.142 0.565
8 -0.774 0.152 1.669 1.701 0.427
9 1.342 0.138 0.195 1.241 0.538
10 1.151 0.133 1.904 | 2.938 0.230
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Table 4 Conversion table for the total CARE scores

Raw total score
(range 10 to 50)

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Interval equivalent total score
(range 10 to 50)

10.00
16.85
20.11
21.64
22.80
23.78
24.63
25.40
26.12
26.80
27.45
28.05
28.63
29.21
29.77
30.33
30.88
31.42
31.98
32.53
33.07
33.62
34.21
34.79
35.37
35.99
36.67
37.34
38.06
38.81
39.57
40.34
41.10
41.87
42.64
43.45
44.29
45.26
46.40
47.93
50.00
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