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Introduction
The stimulus for the development of measures to
assess the qualities of relationships within families
arose from both studies of the families of patients
with schizophrenia (Brown et al., 1962) in which the
focus was on the emotions expressed by relatives
towards the patients, and studies of families in which
one parent had a mental disorder (Rutter, 1966) in
which the focus was on the emotions expressed by
the parent-patient towards their children. This led
to the development of the Camberwell Family
Interview (CFI) and to measures of warmth and of
severity of criticism (Brown and Rutter, 1966; Rutter
and Brown, 1966) as well as to counts of the number
of positive and critical comments. The measures
were innovative in four key respects:

• they focused on individual-specific expressed

emotions (individual with respect to both the
person expressing and the person receiving)
rather than general family qualities;

• they used emotions as observed in the manner an
individual talked about another person, rather
than answers to specific closed questions;

• they used both verbal and vocal elements in
rating emotions (that is, both what was said and
the tone of voice used); and

• they focused on emotions expressed about a
person as an individual, rather than those
concerned with feelings about that person’s
symptoms.

Despite dealing with subtle aspects of feelings, the
measures were found to have a high degree of inter-
rater reliability and to agree well with the emotions
observed when the two people interacted. In other
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words, the way in which one person talked about
another person was found to be predictive of the way
in which they actually interacted with that person.

Since those early studies nearly four decades ago,
the role of expressed emotion (EE) has been investi-
gated extensively in relation to psychiatric and phys-
ical conditions both in adults (Miklowitz et al.,
1984; Hahlweg et al., 1989; Kavanagh, 1992; Nugter
et al., 1997), and in children (see Hodes et al.,
1999b; Liakopoulou et al., 2001; Wamboldt et al.,
1995, 2000, for somatic illnesses; and see Schwartz et
al., 1990; Hibbs et al., 1991, 1993; van Furth et al.,
1993; Asarnow et al., 1993, 1994; Vostanis, Nicholls
and Harrington, 1994; Hirshfeld et al., 1997; Peris
and Baker, 2000 for psychiatric conditions).
Whereas the majority of studies have examined the
prognostic power of EE in the context of adult
psychopathology, its utility with regard to childhood
disorders has been of more recent interest.

Traditionally, EE ratings have been based on the
lengthy semi-structured Camberwell Family
Interview (CFI) (Brown and Rutter, 1966; Rutter
and Brown, 1966; Brown et al., 1972; Vaughn and
Leff, 1976) that focuses on the 3 months prior to
hospital treatment in order to explore the features of
criticism, hostility and intrusiveness. More recently,
Hodes et al. (1999a,b) have adapted the CFI for use
in studies concerning children; and Scott and
Campbell (2001) have produced a shorter version.
Other studies with children have employed the Five
Minute Speech Sample (FMSS) developed by
Magaña et al. (1986) as a less time-consuming
method of gleaning similar information. The
measure requires relatives to speak for 5 minutes
without interruption, characterizing their relation-
ship with, and attitude towards the patient. The
underlying notion is that the pressure elicited by a
time constraint is likely to evoke core emotions more
readily, and that the stimulus should be non-direc-
tive in order to avoid focusing on psychopathology.
The concurrent validity of the FMSS has been estab-
lished (Magaña et al., 1986; Leeb et al., 1991; Malla
et al., 1991; van Furth et al., 1993), and much of the
child EE research has relied upon ratings obtained
from the FMSS.

Criticism and emotional over-involvement (EOI)
concern the most common elements of EE, especially
in studies with adults. Of these two, criticism taps
feelings of negativity or resentment directed towards

the family member concerned, and EOI provides an
index of behaviours that may be overprotective or
self-sacrificing in the extreme. Other dimensions
included in the EE construct are warmth, positive
comments and hostility. Studies carried out espe-
cially with younger children have, however, high-
lighted problems with the measure of EOI both in
terms of its uncertain validity and rare occurrence
(for example, Baker et al., 1998, quoted by Peris and
Baker, 2000; Hodes et al., 1999a,b).

The attitudes addressed by EE measures have been
shown to correlate with the degree of criticism or
overbearing commentary made during actual family
interaction (Miklowitz et al., 1984). Hodes et al.
(1999a) also demonstrated a moderately high agree-
ment between EE ratings on the CFI and those based
on a structured family interview applied in clinical
practice.

Reliability of EE measurement
The reliability of EE has been established with satis-
factory test-retest and inter-rater agreements (Malla
et al., 1991; Barnes-McGuire and Earls, 1994;
McGuire and Earls, 1994; Hodes et al., 1999a, b;
Tarrier, Sommerfield and Pilgrim, 1999). Hodes et
al. (1999b), for example, in a study of children and
adolescents suffering from epilepsy, reported inter-
rater reliabilities (Spearman correlation coefficients)
of 0.96 for positive remarks, 0.80 for warmth, 0.94
for critical comments and 0.90 for emotional over-
involvement. The reliabilities reported by Scott and
Campbell (2001) were similarly high. The figures in
a study of 43 adult post-traumatic stress disorder
(PTSD) sufferers by Tarrier et al. (1999) were very
similar, with a 100% agreement on overall EE status,
and correlations of 0.75 for critical comments, of 1.0
for hostility, of 0.97 for warmth, of 0.55 for positive
remarks and of 0.95 for EOI.

Agreement between different components of the EE
construct
The Tarrier et al. (1999) study also examined correla-
tions between the overall EE measure and individual
scales. The overall EE rating was found to be signifi-
cantly (p < 0.001) correlated with critical comments
(r = 0.68), hostility (r = 0.66), and EOI (r = 0.64), but
not with warmth or positive comments. In addition,
critical comments were highly correlated with hostility
(r = 0.77, p < 0.001), moderately correlated with EOI
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(r = 0.35, p < 0.05), and showed a moderate negative
correlation with warmth (r = –0.38, p < 0.05), but no
significant correlation with positive comments.
Hostility was negatively correlated with warmth (r =
–0.39, p < 0.05), but not with EOI or positive
comments. EOI, warmth and positive comments
showed no significant associations with each other. 

Stability of EE
The research examining the stability of EE in adults
has produced somewhat inconsistent findings. For
example, Patterson, Birchwood and Cochrane
(2000) in a study of the key relatives of 50 early
onset, first-episode psychotic patients examined the
natural history of EE and found that EE status altered
in over a quarter (28.2%), primarily from high to low
EE. The ratings derived from the FMSS have, on the
other hand, demonstrated significant stability over
periods up to 5 years in other studies (Leeb et al.,
1991; McCreadie et al., 1993; King, 1998).

Few studies have so far explored the stability of EE
with regard to children. In an effort to examine the
test-retest reliability of the FMSS, McGuire and
Earls (1994) administered the measure to parents of
29 disadvantaged children. Expressed emotion
ratings remained moderately stable over a 5-week
period. It was therefore suggested that such findings
support the notion of EE being a parental trait rather
than a reflection of mood or circumstances
(Schreiber, Breier and Pickar, 1995). Scott and
Campbell (2001) reported kappa values of 0.36 to
0.42 for stability over a 5-month period. A study by
Peris and Baker (2000) also demonstrated consider-
able stability of EE as measured by the FMSS. This
was especially the case with high parent-expressed
criticism, and its relationship to disruptive behaviour
in a community sample of preschoolers. The stability
of the EE rating over a 2-year period from pre-school
to first grade (from age 4 to 6 years approximately)
was statistically significant, although modest. 

Differentiations between disturbed and non-disturbed
children
There is fairly consistent evidence from studies
carried out so far that children suffering from
emotional and behavioural problems are subject to
higher levels of parent-expressed negative emotion,
especially criticism, compared with their non-

disturbed peers (Hibbs et al., 1991, 1993; Stubbe et
al., 1993; Van Furth et al., 1993; Kershner, Cohen
and Coyne, 1996; Hirshfeld et al., 1997; Baker,
Heller and Henker, 2000; Scott and Campbell,
2001). In addition, there is some indication that
particular aspects of parent EE differentiate among
individual child psychiatric disorders (Schwartz et
al., 1990; Stubbe et al., 1993; Asarnow et al., 1994;
Vostanis et al., 1994).

Prognostic validity of EE in childhood disorders
Apart from concurrent validity, the EE construct
also appears to show prognostic validity with chil-
dren regarding the course of both psychiatric
(Schwartz et al., 1990; Asarnow et al., 1993;
Vostanis and Nicholls, 1995; Baker et al., 2000; Peris
and Baker, 2000), and somatic conditions
(Wamboldt et al., 1995, 2000; Hodes et al., 1999b). 

PACE-EE
The 5-minute speech sample had the major advan-
tage of brevity, making it readily applicable in a wide
range of studies. However, it required the informant
to talk for 5 minutes without prompting, and this
involved two substantial disadvantages. First, in our
experience, many people (perhaps especially the less
well educated and, for different reasons, those whose
first language was not English) found the require-
ment unpleasant, and tended to ‘freeze’. Second, it
did not fit well into the conversational style of an
investigator-based interview and so interfered with
rapport.

Accordingly, as part of PACE (Psychosocial
Assessment of Childhood Experiences, Sandberg et
al., 1993), we developed a modified version that
involved the same principle of eliciting free descrip-
tion without focused probes, but which differed in
allowing seven specified forms of non-directive
encouragement to help the informant extend their
description (see Appendix 1). 

As with other methods of eliciting EE, the ratings
of the expressed emotions have to be made by inves-
tigators trained to do so reliably, following the
criteria as originally developed for the Camberwell
Family Interview (Brown and Rutter, 1966; Rutter
and Brown, 1966; Brown et al., 1972; Vaughn and
Leff, 1976; Leff and Vaughn, 1985). This modified
version, the PACE-EE, has been used in a variety of
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Institute of Psychiatry (London) epidemiological
studies involving families with children during the
1980s to 1990s (for example, Rutter and Quinton,
1984; Taylor et al., 1991).

Aims of the present study
The present study set out to examine three method-
ological aspects of EE as assessed in the course of
PACE interviews with a parent. First, it was neces-
sary to determine the degree to which the PACE-EE
ratings based on the brief period (approximately 5
minutes) of non-directive prompts agreed with the
same ratings made on the total interview (lasting
some 1 to 2 hours). Second, the stability over time
(between interviews 9 months apart) was examined
using different interviewers for the two interviews
(in order to ensure independence); and third,
temporal stability was similarly examined with the
additional consideration of using the brief assess-
ment from one interview but the full interview for
the other. All of these were examined in a non-
psychiatric sample in order to assess the qualities of
measured EE in a group of families with little
psychopathology.

Methods

Subjects
The sample consisted of 87 children (female 46%,
male 54%), aged 6–13 years, enrolled in a prospec-
tive study examining the role of stress on the course
of chronic asthma using the PACE standardized
interview, which includes the assessment of
expressed emotion (see below). The only inclusion
criteria were the child’s age and asthma status. Of
the total of 90 children included in the study, three
were omitted from the present analyses due to
incomplete EE data at any of the three time points.
The sample has been fully described in Sandberg et
al. (2000). The prime purpose of the study was to use
a prospective design, with measurement at baseline
and at 9-month and 18-month follow-ups, to
examine the role of psychosocial factors on the
course of asthma. As EE was assessed using the whole
interview and brief method based on the modified 
5-minute speech sample, the opportunity was taken
to examine the agreement across the two methods.
Similarly, the repeat measurement of EE provided

the opportunity to examine temporal stability both
within and across measures.

Methods
The assessment of expressed emotion was carried out
as part of the investigator-based PACE interview
with the parent at baseline, and at two subsequent
time points 9 months apart. Two separate inter-
viewers were involved, thus allowing for ‘cross-over’
of interviewers with person A carrying out baseline
assessment, person B the 9-month follow-up, and
person A the 18-month follow-up, or in the reverse
order. 

The PACE is a standardized, investigator-based
interview with established reliability and validity
(Glen et al., 1993; Sandberg et al., 1993). The inter-
view covers a wide range of psychosocial experiences,
acute and chronic, relevant for the lives of children.
The PACE has parallel versions, one for the use with
parents and one with the use with children. The data
used in the present analyses are based on the informa-
tion obtained in the parent interviews.

Expressed emotion assessment in PACE comprises
three main ratings: namely warmth, criticism and
hostility, each being rated on a four-point scale
extending from ‘0’ to ‘3’. Hostility was omitted from
the analyses reported here because of its very rare
occurrence in the non-psychiatric sample used. The
ratings of warmth and criticism were made in the
same way in the brief period of non-directive
prompts (termed PACE-EE for short) and during the
whole interview (termed WI for short). The whole
interview was also used to provide a total count of
positive comments (No. Pos. Comm.) and of critical
comments (No. Crit. Comm.). Unlike warmth and
criticism, these are based solely on the content of
what is said.

The training for the PACE involves both training
in how to administer the interview correctly and
training in the rating procedures. These procedures
involve detailed guidelines on verbal and vocal
elements to be used in ratings and guidelines on the
criteria for different points on the scale.

The level of agreement in ratings over time and
between measures was examined using Cohen’s
(1968) weighted kappa statistic, which was designed
to assess agreement between categorical variables,
correcting for chance agreement as expected from
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the base rate distribution of the ratings in the two
sets of ratings to be compared (see Kraemer,
Periyakoil and Noda, 2002).

Results
Agreement in terms of kappas was calculated for
negative expressed emotion as based on the above
three measures separately – PACE-EE, Whole
Interview-EE (WI-EE) and Number of Critical
Comments (No. Crit. Comm.), with the results
shown in Table 1.

There was a high degree of agreement among the
three concurrent measures of negative expressed
emotion, with kappas ranging from 0.74 to 0.97, all
significant at p ≤ 0.0001. The temporal stability of
all measures was much lower, although statistically
significant in all but one instance. The kappa values
ranged between 0.19 and 0.59. Table 1c presents the
findings on temporal stability across measures, as
well as across interviewers, for both 9 month and 18
month time spans. Interestingly, the kappa values
were generally as high, or higher, than those within

measure. It is also noteworthy that, as for the within-
measure across-time comparisons (Table 1b), the
kappa values when different interviewers were used
tended to be higher than when it was the same inter-
viewer on the two occasions. Of course, the time
span was greater (18 months rather than 9 months)
when the interviewers were the same, so this prob-
ably accounted for the difference. It is also evident
that the stability tended to be greater between T2
and T3 than between T 1 and T2.

Table 2 presents the comparable findings for
warmth. The agreements between the brief PACE-
EE and the whole interview ratings for warmth were
very high (ranging from 0.82 to 0.88 across the three
interview occasions). The agreements between both
of these and the number of positive comments
tended to be somewhat lower (0.45 to 0.75). As for
criticism, the temporal stability kappa values within
each measure were mainly around 0.3 (range from
0.11 to 0.39). The values were closely similar when
considered across measures as well as across inter-
viewer and over time (range from 0.09 to 0.38). It is

Table 1. Agreements (kappa values) among measures and temporal stability of criticism

a) Within time, across measure Time 1 Time 2 Time 3

PACE-EE vs WI-EE 0.88 0.97 0.94
PACE-EE vs no. crit. comm. 0.74 0.84 0.87
No. crit. comm. vs WI-EE 0.82 0.93 0.94

b) Within measure, across time Different interviewers Same interviewer

T1/T2 T2/T3 T1/T3    

PACE-EE 0.33** 0.59 0.35
WI-EE 0.33** 0.52 0.33**
No. crit. comm. 0.38 0.49 0.19 ns

c) Across measure, across time Different interviewers Same interviewer

T1/T2 T2/T3 T1/T3

PACE-EE vs WI-EE 0.31** 0.55 0.31**
PACE-EE vs no. crit. comm. 0.28** 0.53 0.29**
WI-EE vs no. crit. comm. 0.31** 0.50 0.31**
WI-EE vs PACE-EE 0.35 0.56 0.37
No. crit. comm. vs WI-EE 0.40 0.51 0.21§
No. crit. comm. vs PACE-EE 0.42 0.55 0.25*

Significance: p ≤ 0.001 unless separately indicated; ** p ≤ 0.01; *p ≤ 0.05; § p = 0.051; ns = not significant
N.B. ‘No criticism and some criticism’ and ‘high criticism and very high criticism’ were combined throughout, as otherwise too many
empty, or nearly empty, cells impaired calculation of kappa.
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notable that the lowest kappa values were ones that
involved positive comments, which have a some-
what different focus from warmth (being based solely
on the words used).

In many studies, attention is focused on categorical
distinctions based on low warmth or high criticism.
Accordingly, similar comparisons were made for 
such categories with results that were almost iden-
tical. Thus, of the 87 children, 22 were the target of
high criticism at Time 1 on either the brief PACE-EE
or the whole interview; of these 20 were above
threshold on both measures. The comparable figures
for Time 2 were 18 out of 19, and for Time
3 22 out of 23. For warmth, the figures were 20 out
of 25 at Time 1, 19 out of 23 at Time 2, and 20 out of
25 at Time 3.

One of the key strengths of the kappa statistic is
that it takes into account the probability of chance
agreement as determined by base rates. Nevertheless,
the interpretation of kappa values is necessarily
influenced by the distributional characteristics of the
ratings. The distribution of criticism ratings on the
PACE-EE at baseline was: low = 17, some = 50, high

= 17, very high = 3. The distribution on the WI-EE
at baseline was very similar: 13, 52, 19, and 3 respec-
tively. The paucity of very high criticism ratings
meant that ‘high’ and ‘very high’ needed to be
combined (see Noda, Kraemer, Yesavage and
Periyakoil, 2001, regarding need to avoid cells with
small numbers). Possibly, ‘low’ and ‘some’ could have
been kept separate, but in order to keep the cells
with small numbers at a minimum, they were
combined. The distribution of warmth ratings
showed that a three-point scale was justified. At the
baseline measurement, the distribution on the
PACE-EE was: high = 26, medium = 37, and low =
24. The comparable figures for WI-EE were 27, 39
and 21 respectively. Accordingly, it is evident that
the sample used included an adequate number of
individuals with high/very high criticism and
low/very low warmth, the extremes of particular
clinical interest.

Focusing on those negative extremes, the propor-
tion of cases with agreement within-time, across-
measures, was 83.3% for PACE-EE versus WI-EE,
corresponding to a kappa value of 0.88. The percentage

Table 2. Agreements (kappa values) among measures and temporal stability of warmth

a) Within time, across measure Time 1 Time 2 Time 3

PACE-EE vs WI-EE 0.88 0.82 0.86
PACE-EE vs no. pos. comm.  0.65 0.68 0.45
No pos. comm.  vs WI-EE    0.65 0.75 0.56

b) Within measure, across time Different interviewers Same interviewer

T1/T2 T2/T3 T1/T3

PACE-EE 0.33 0.29 0.26
WI-EE 0.39 0.30 0.32
No. pos. comm. 0.31 0.11 ns 0.25

c) Across measure, across time Different interviewers Same interviewer

T1/T2 T2/T3 T1/T3

PACE-EE vs WI-EE 0.31 0.31 0.24**
PACE-EE vs no. pos. comm. 0.28 0.24 0.09 ns
WI-EE vs  no. pos. comm. 0.33 0.20** 0.14 ns
WI-EE vs  PACE-EE 0.38 0.26 0.31
No. pos. comm. vs WI-EE 0.30 0.22** 0.31
No. pos. comm. vs PACE-EE 0.27 0.24 0.26

Significance p ≤ 0.001 unless separately indicated; ** p ≤ 0.01; ns not significant.
three-point scales used throughout.
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agreement for other comparisons in Table 1a were
closely similar. The kappa values within measures and
across time, and across  measures, across time in Tables
1b and 1c were lower, with corresponding lower agree-
ment on the negative extremes. Thus, for PACE-EE
versus WI-EE between T1 and T2 the agreement was
45% and between T2 and T3 was 50%, in both cases in
relation to a kappa value of 0.31. The findings for other
cells in the table were closely similar. The distributions
of all 18 measures used in Tables 1 and 2 (three
measures across three time points for both warmth and
criticism) are provided in Appendix 2.

Discussion
The first finding is that there was very high agree-
ment between the brief PACE-EE ratings and the
whole interview ratings for both criticism and
warmth. This is what has been previously found for
the 5-minute speech sample and it appears that these
brief assessments work remarkably well. In this study,
the PACE-EE ratings and the whole-interview
ratings were made by the same researcher and it
could be suggested that high level of agreement
stemmed from a halo effect. In order to consider the
likelihood that such a bias operated, we need to turn
to the temporal stability findings. 

As noted in the methods section, the Time 1/
Time 2 association will always have involved
different interviewers, whereas the interviewer will
have been the same for Time 1/ Time 3. The agree-
ments were broadly similar in the two cases. Thus,
for criticism the comparison is between a range of
0.33 to 0.59 with different interviewers and a range
of 0.19 to 0.35 for the same interviewers. For
warmth, the comparable ranges were 0.11 to 39 and
0.25 to 0.32. The same applies to the comparison
between Time 2/Time 3 associations, which involved
different interviewers, and the Time 1/Time 3 associ-
ations, which did not. The findings provide no
suggestion that it made any appreciable difference if
the interviewer was the same or different, although
this conclusion must carry the caution that the time
span was greater for the same interviewer compar-
isons. The same applied to the findings across
measures (see Tables 1c and 2c).

The second set of findings concerned the
moderate stability of the EE measures across time
spans of 9 and 18 months. If the EE measures simply
reflected a pervasive enduring personality trait of the

parent, very high stability would be expected and
that was not found. It could be suggested that this
may have been a consequence of only moderate reli-
ability of the measures but this does not seem likely
because previous studies (Hodes et al., 1999b; Peris
and Baker, 2000; Scott and Campbell, 2001) have
been consistent in showing high reliability (so much
so that it was decided that it was not necessary to
repeat the reliability assessments in this study).
Accordingly, we may reject the possibility that EE is
no more than a personality trait.

An opposite concern is that EE might represent
just an ephemeral emotional attitude of no enduring
significance. If that were the case, a near zero corre-
lation would be expected and, again, that is not what
was found. To the contrary, kappa values of around
0.3 to 0.4 were found for agreement across measures,
and across interviewers, over time periods of both 9
months and 18 months. Clearly, although changes
over time must have been involved, as would be
expected from the construct, substantial persistence
was evident.

The findings, therefore, provide considerable
support for the underlying assumptions of the
measure. However, it is important, too, to note what
remains to be established. The EE construct was well
ahead of its time in recognizing the importance of
individual-specific emotions, a recognition that
came before the later appreciation of this point that
stemmed from behaviour genetic evidence (Plomin
and Daniels, 1987). Nevertheless, there is a lack 
of evidence on both the extent of differences in
parental EE as directed towards different children 
in the same family, and on the psychopathological
risk implications of such differences. Moreover, little
is known about the extent to which variations in EE
are associated with differences in the parental treat-
ment of different children in the same family –
either as reported by parents or by the young people
themselves. Finally, longitudinal data are needed in
order to determine the extent to which changes in
EE over time are driven by changes in child behav-
iour, or by changes in family relationships, or by
changes in the individual whose EE is being
measured.

The findings on EE show the utility of measures
based on just very brief periods of non-directive
interviewing, making them very practical in a wide
range of studies in which EE is just one of a larger set
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of measures. The need now is to use EE as a way of
exploring the development and consequences of
child-specific differences in negative parental
emotions.
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Appendix 1: PACE – expressed emotion

What is he/she like as a person                                               ,
I mean as an individual?

(GIVE NON-DIRECTIVE ENCOURAGEMENT TO
HELP INFORMANT EXTEND DESCRIPTION)

How would you describe his/her personality?

How do you mean? In what way? Can you tell me a little
more about that?

Are there any ways that you would like him/her to be
different?

Would you say he/she is an easy or difficult person to be
friendly/affectionate with?

What would you pick out as his/her most difficult charac-
teristics?

What is his/her best feature, do you think?

Are you glad that she is a girl (he is a boy) or would you
have preferred a boy (girl)?

Appendix 2: distribution of variables

CRITICISM Low/moderate High/very high

PACE-EE criticism Time 1 67 20
WI-EE criticism Time 1 65 22
No critical comments Time 1 65 22
PACE-EE criticism Time 2 69 18
WI-EE criticism Time 2 68 19
No. critical comments Time 2 70 17
PACE-EE Criticism Time 3 64 23
WI-EE Criticism Time 3 65 22
No. critical comments Time 3 67 20

WARMTH High Moderate Low/very low

PACE-EE warmth Time 1 26 37 24
WI-EE warmth Time 1 27 39 21
No. positive comments Time 1 25 37 25
PACE-EE warmth Time 2 24 40 23
WI-EE warmth Time 2 30 38 19
No. positive comments Time 2 27 38 22
PACE-EE warmth Time 3 26 36 25
WI-EE warmth Time 3 29 38 20
No. positive comments Time 3 18 42 27
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