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Abstract

The construct of Expressed Emotion (EE) is a reliable predictor of relapse in psychotic
disordersglobally. However, cultural differences in the level and manifestation of EE have
been reported. Thisreview was conducted in line with PRISMA guidelines to demonstrate the
distribution of EE and itsdomains cross-culturally as well as its relationship with relapse in
psychosis. Ninety-six studiesreported global EE scores and/or separate EE domains amongst
caregivers of a family member withpsychosisand used the Camberwell Family Interview
(CFI) to measure EE.In themeta-analysis (k=34, n=1982), exposure to high EE was indicative
of an95% increased likelihood of relapse comparedto low EE.However, no significant effect
of geographical region on global EE scores (high/low) orEE domains was found. Several
adjustments to the scoring of the CFI were highlighted based oncultural norms, particularly

relevant to the domains of emotional over-involvement, warmth andcriticism. Although this



made meaningful quantitative comparisons across studies difficult, ithonetheless highlighted
cultural considerations that need to be taken into account when interpretingEE and
understanding its relationship to clinical outcomes.There is not a universal normativeEE
experience, with cultural variation in the scoring andinterpretation of EE existing as
evidenced by adjusted cut off scores and conceptualisation of EEconstructs. Thus, it is
important for clinical practitioners to have an awareness of different culturalnorms in relation
to caregiving and care receiving behaviours, which can inform adaptations toclinical

interventions in multicultural settings.
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1.1 Introduction

Expressed Emotion (EE) represents the grouping of emotional characteristics expressed by
relatives towards ill family members. The Camberwell Family Interview (CFI)(Vaughn et al.,
1976a.), considered the gold standard measurement of EE has been the most frequently used
tool for assessing EE in research with adjusted scoring based on cultural norms (Hooley &
Parker, 2006). The CFI has shown considerable concurrent and predictive validity and
provides data on five domains of EE (Hooley & Parker, 2006; Van Humbeeck et al., 2002):
Critical Comments (CC), Emotional Over-involvement (EOI), Hostility, Warmth, and

Positive Remarks (Barrowclough & Hooley, 2003).

The CFI was developed in a region with considerable ethnic variation, which gives the
method credence in examining EE across cultures. However, later studies have emphasized
the need for caution regarding cultural variations in these assessments (Hooley & Parker,
2006) given the difficulty rating a ‘typical’ response when assessing prosodic variables such

as speed, pitch and loudness.



Whilst the concept of EE is not pathological in itself, the domains; CC, hostility and EOI are
strong predictors of relapse in patients with psychotic disorders cross-culturally (Butzlaff &
Hooley, 1998), including immigrant populations (Hashemi & Cochrane, 1999; Kopelowicz et

al., 2002).

Cultural variations have been observed, in both the degree and manifestation of EE domains
(Bhugra, 2003). The domains that contribute to the attribution of high or low EE are relevant
in demonstrating such differences. The demonstration of intrafamilial interactions vary across
cultures, and may influence relatives’ emotional responses towards an ill family member
(Akhtar et al., 2013). Within the CFlI, criticism and warmth are rated on prosody, whereas
hostility, positive comments and EOI are rated on described behaviour. As such, the
individual domains are subject to cultural variations in expected levels of intimacy and
concern. A growing body of evidence supports the claim that in relatively collectivist
cultures, an absence of positive remarks could be more detrimental than the presence of
criticism, given the strong emphasis of family bonds (Singh et al., 2013). In Western
countries where personal independence is culturally emphasized, criticism may be
particularly toxic, whereas in African-American caregiver-adult relationships it might instead
connote engagement, caring and support (Rosenfarb et al., 2006; Weisman et al.,2006). It has
been suggested that in some cultures, an absence of EOI by a carer, in contrast to many
Western cultures, may be interpreted as lack of care (Akhtar et al., 2013; Singh et al., 2013).
What constitutes criticism, hostility and EOI is a unique cultural definition, (Akhtar et al.,
2013) highlighting the importance of understanding EE and normative caregiving behaviour
across different cultures and their impact on clinical outcomes. EE has been associated with
outcome where higher levels of warmth correlate with lower levels of relapse in

schizophrenia (Lee et al., 2014; Lopez et al., 2009).

EE research has contributed to the development of family-based psychosocial interventions

for psychosis that, along with medical treatment, have been shown to improve treatment



outcomes (Amaresha & Venkatasubramanian, 2012). Family interventions have tended to be
based on knowledge acquired through studies conducted with Caucasian families, whose
belief systems and cultural values may differ from those of other ethnic and cultural groups
(Chakrabarti, 2011). Culturally tailored interventions are poorly evidenced or unavailable due

to a lack of research within ethnic minorities.

While previous EE reviews (Barrowclough & Hooley, 2003; Van Humbeeck et al., 2002) and
meta-analyses (Butzlaff and Hooley, 1998) have been conducted, most of the studies included
have been from Western countries. There is also a tendency amongst cross-ethnic and cross-
national cultural studies to consider the entire sample of caregivers only in terms of high or
low EE caregivers, neglecting to examine the individual EE domains that contribute to the
high or low classification (Lopez et al., 2009). A more comprehensive assessment of cross-
cultural differences would be one that examines high EE profiles as well as specific EE

ratings in each domain and their impact on clinical outcomes.

In order to reduce variability due to measurement and allow for comprehensive comparison,
only studies that have used CFIl were included in this review.
Aims:

1) To explore regional variation in the relationship between EE and relapse.

2) To explore overall regional variation in EE domain ratings.
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Figure 1: PRISMA Flow Diagram
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Figure 2: Quality Review Summary Chart.

2.1 Methodology
The search and review were conducted in accordance with PRISMA guidelines (Moher et al.,

2009) (Figure 1). Databases were systematically searched (OVID Medline, PsycINFO,



EMBASE and Web of knowledge) for publications (search keywords in supplementary

material). Further references were obtained from reviewing articles and relevant reviews.

2.2 Eligibility criteria and search strategy

The following inclusion criteria were applied: (1) CFI used to rate EE, (2) diagnosis of
psychosis, schizophrenia, schizoaffective, psychosis unspecified, or bipolar disorder with
psychotic features, and (3) published in English. There was no restriction in terms of severity
of psychosis symptoms, other than that they were measured using the Diagnostic and
Statistical Manual of Mental Disorders or the International Classification of Diseases, or
clinical diagnosis made by a treating psychiatrist. Studies were excluded if the researchers
assessed EE prior to recruitment and only recruited participants based on EE scores, in order
to achieve consistency in comparing EE distributions among regions and in measuring
relapse. Titles and abstracts were initially screened for eligibility and the full texts assessed

against the inclusion and exclusion criteria, by all authors.

2.3 Data Extraction

The following data was extracted (1) study characteristics e.g. country, cultural/ethnic groups
included (2) clinical characteristics of sample, including diagnosis and duration of illness (3)
EE scores (high and low EE, and EE domain data) and relapse outcomes (number of relapses)
(4) any scale adjustments of CFI (5) study design and length of follow up (Table 1,
supplementary material).

Geographical region was chosen over country to explore subgroup cultural differences, given
the large amount of countries (n=24), this reflects the main variable of interest. Region was
defined as Asia (China, India, Iran, Japan and Pakistan), Europe (Czechoslovakia, Denmark,
Germany, Greece, Netherlands, Norway, Poland, Scotland, Serbia, Spain, Sweden,
Switzerland and United Kingdom), North America (Canada and the United States) Oceania

(Australia), Africa (Nigeria) and South America (Brazil).



2.4 Meta —Analysis

Meta-analyses were conducted in R using the metafor package (Viechtbauer, 2010) and
visualized using metaviz (Kossmeier et al., 2019). Subgroup (region) meta-analyses were
carried out using the random-effects model using the method of residual maximum likelihood
(REML). Relative risk ratios (RR) were calculated for each study, using CFI total score and
relapse data for high and low EE groups. The RR is the likely occurrence of relapse in one
group relative to that in the other. Statistical heterogeneity was assessed using the I, where an
12 of 25%, 50%, and 75% is considered small, moderate and large, respectively (Higgins et
al., 2003). Subgroup analysis and random effects meta-regressions (REML) were conducted
to relate the RRs to characteristics of the studies (relapse indicator and follow up in months).
Metaregession and subgroup analysis can help to explain heterogeneity between studies
providing estimates of the difference in effect between studies. In the regional analysis, we
aimed to reduce variability, selecting data pertaining to an approximate follow up of 1 year
where multiple time points were available. However, all time points were included in the
metaregression on follow up. We also investigated the classification of relapse, given the
different relapse measures and criteria described by the authors. Data was taken from
longitudinal and intervention studies. Where data was not available in the paper, the authors
were contacted. Three authors did not respond and their studies were removed.

ANOVA and t-test analysis were used to compare difference in EE across regions.

3.1 Results

The screening and exclusion process (Figure 1) yielded 96 studies to be included in the
narrative review and 34 for meta-analysis. Studies varied in the extent to which they reported
High and Low EE scores as well as relapse information. Descriptions of specific cultural and

ethnic groups within studies are reported (S2, supplementary material).

3.2 Assessment of Methodological Quality



Study quality, design, conduct and analysis was assessed by two independent reviewers using
The Joanna Briggs Institute (JBI) Critical Appraisal Tool for Cohort (Bilotta et al., 2014),
Figure 2 summarises the quality rating for all 96 studies included in the review (Item ratings
in Table 2, supplementary materials). For every item in the tool, two independent reviewers
indicated ‘yes’, ‘no’, ‘unclear’ or ‘not applicable’ for each study. 43 studies (44.8%) did not
identify confounders that could potentially be associated with EE and study outcome, such as
ethnicity and sex, or control for potential confounders in analysis. Overall 91 (94.8%) studies
were considered to report appropriate analysis and unbiased selection. As cross-sectional
(k=45), longitudinal (k=33) and intervention (k=18) studies were included, follow-up time
was not applicable for 40 (41.6%) studies. For the remaining studies, 39 explored loss to

follow-up.

3.3 Descriptive Analysis

A narrative summary of the results was conducted (Roberts et al., 2006), as heterogeneity in
terms of study design, and variations in data reporting concerning EE amongst studies
precluded a comprehensive quantitative analysis. Some studies adjusted the EE domain score
or altered some of the EE constructs to suit the cultural context/norms, specified below. Two
studies also used the abbreviated version of CFI (Mueser et al., 1993), which precluded
comparisons.

Studies adopted different measures to assess relapse. These measures were grouped into 4
categories based on frequency and similarity; (S3, supplementary materials). Groupings

reflected assessment based on different types of relapse and a list of indicators.

3.4 CFI Adjustments

The scoring criteria for CFI varied across studies. The standard scoring procedure states that
a high EE rating is given if a family member makes six or more critical comments, scores

three or above on EOI, or demonstrates any hostile behaviour towards the family member



(Leff et al., 1982). Relatives are classified as low EE if they do not meet these thresholds.
Seventy-two studies used the 6-3-1 criterion to measure EE.

Vaughn et al., (1984) later noted that an EOI cut-off of 4 produced the best separation of the
sample in terms of patients who relapse, a 6-4-1 criterion was used by a further sixteen
studies.. Two of these studies used the 6-3-1 criteria to measure high and low EE, however
modified the score of high criticism to more than 4 critical comments during analysis; as a
better predictor of relapse (Montero et al., 1992; Stirling et al., 1991).

For the remaining eight studies, adjustments related to translation or reflected the cultural
norms of the region, where 'culturally relevant' examples are used to conceptualise domains in
the language/culture. For instance, in a Chinese study (Phillips & Xiong, 1995), adjustments
to CFIl were made in the process of translation to account for events that do not commonly
occur in China. Children have less autonomy and marriage laws hold parents accountable for
caring for a child who cannot care for him or herself regardless of age which could be
construed as EOI. Divorce is rarely granted to spouses of seriously mentally ill patients in
China, caregivers/spouses who have attempted to divorce and were unsuccessful were
considered hostile by the reviewers of the study, even if the caregivers appeared emotionally
detached and noncritical manner rather than hostile.

Brown et al., (1972) suggested using a cut-off point of 7 for critical remarks, and lowering the
cut-off point to 2 for high criticism and emotional over-involvement when the patient is
present during the interview, which, led to caregivers being less emotionally expressive.
Similarly, King et al., (1999) reported a CC cut-off point of 7 to best discriminate relapse at
both 9 and 18 month follow-up.

Two Italian (Bertrando et al., 1992; Carra et al., 2007) and 2 Greek studies (Mavreas et al.,
1992; Tomaras et al., 2000), opted for the higher threshold for high EOI classification (cut-off
point= 4) where EOI is a more frequently observed attitude and characteristic of family

relationships.

3.5 Meta-analyses



34 studies provided 39 data points for meta-analyses (n= 1982) where the arms from
intervention studies were estimated separately. Figure 3. shows the subgroup meta-analysis
by region. Overall, there was a RR of 1.95 (95% CI: 1.65 to 2.3), being exposed to high EE
was indicative of 95% increased likelihood of relapse compared to low EE. However, it
should be noted that confidence intervals for 12 data points cross the line, RR = 1. While RRs
ranged from 0.33 to 10.16, heterogeneity was not a substantial issue (1>=20%, p<0.1). There
was small to moderate heterogeneity in the European studies, this was explained by two
intervention studies (Tarrier et al., 1988; Wiedemann et al., 2001) displaying an inverse

result. There was also small to moderate heterogeneity in the North American studies.

3.6 Covariate Analysis

Subgroup analysis and a metaregression model suggest that heterogeneity in RR is explained
by relapse indicator (R* = 99.98%), goodness of fit tests (Qmogei(3) =11.347. p=0.01;
Qresiqual(35) =37.722, p=0.346) where relapse indicated by case record or assessed by clinician
appeared to underestimate relapse compared to the other methods (S3, supplementary
materials)

For the meta-regression on follow up, 34 studies were included (48 data points) where data
from studies with multiple time points were included. A statistically significant relationship
between RR and months of follow up was found (-0.017, SE=0.004, CI -0.026 to -0.008, p
<0.001). However, this model included two studies at 60 (Huguelet et al., 1995) and at 96
months (Schulze Ménking, 1997), once removed (range = 9 to 24 months), the relationship
was no longer significant.

Analyzing region and year of publication revealed no significant associations with RR

(p=0.93 and p=0.15, respectively).
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Figure 3: Subgroup meta-analysis by region, comparing risk of relapse between high and low
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Figure 4: EE distributions (HEE to LEE ratio) of relatives by region with 95% confidence
intervals.

3.7 Sensitivity Analysis

Heterogeneity across studies was low, however confidence intervals were wide for a number
of studies. A leave one out analysis was conducted to determine if any one study could reduce
heterogeneity. As noted above, this was due to the follow up length. Leaving out Schulze
Manking et al. (1997) reduced heterogeneity (12 = 7%) however had a negligible influence on
the summary effect RR = 1.99 (95% ClI: 1.69, 2.35).

Higher quality studies may be expected to provide a more definitive association between EE
and RR. Studies which measured and controlled for confounding (k=20) were entered into a
separate meta-analysis (S4, supplementary), displaying no difference, RR=1.96 (95% ClI:
1.54, 2.50), 1* =0.

To ensure that intervention studies were not overly influencing the summary effect, a
subgroup analysis of intervention arms (k=4), RR = 1.82 (95% CI: 1.37 to 2.4), 12 =0,

demonstrated a slight lower RR.
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3.8 Descriptive analysis

3.8.1 EE across Regions
Mean ratios (HEE: LEE) of EE across regions are illustrated in Figure 4. No significant effect

of region (Asia, Europe, North America and Oceania) on EE was found (F(3,81)1.171,
p<0.33). However, the Africa study (Nigeria) was distinctly higher (HEE: LEE, 4.2:1).

No significant differences were observed across regions in mean scores for CC
F(3,24)=1.314, p=.29, EOI F(2,20)=0.613, p=.55, Warmth F(3,14)=2.74, p=.08 or Positive
remarks F(3,13)=0.256, p=.86. The hostility domain did not have sufficient data for statistical
analysis (5 studies reporting on relatives with high hostility alone). There were no significant
differences in the diagnosis of patients, the diagnostic measure used, education levels of the
sample, mean duration of illness and mean age of onset across regions. Percentage of female
patients varied significantly across regions (F(3, 80)=3.997, p=. 010). North America had
significantly lower female patients than both Asia and Europe (p=. 025 and p=. 027
respectively). This might be due to the difference in the number of studies included in each

region: Asia (n=7), Europe (n=18) and North America (n=15).

3.8.2 Domain level difference

While there was a lack of substantive domain level information, the different domains of EE
show variation across regions. For example, relative to British and Danish samples, Chinese
(Ran et al., 2003) and Indian (Wig et al., 1987) samples commonly demonstrate high scores
on both criticism and warmth. This concept might seem conflicting in Western societies,
however in Chinese culture, the criticism can be viewed as a sign of concern (Ran et al.,
2003). In a study of first-admission schizophrenia patients in Switzerland, CC alone (cutoff
point between 11 and 13) best discriminated between those at a greater risk of relapse
(Barrelet et al., 1990).

Yang et al., (2004) included high EOI scores in the low EE group for Chinese caregivers, as

caregivers who score high on the EOI scale were found to have similar attributional styles to
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low EE caregivers (obstructing examination of the relationship of high EOI with relapse).
High EOI best predicted relapse in a Japanese sample (Tanaka et al., 1995) with the authors
highlighting the role of sociocultural values: with families less likely to express hostility. In a
Mexican-American sample (Aguilera et al., 2010)- emotional closeness more frequently
characterised familial relationships and EOI contributed most to relapse and stress. EOI, as
defined in Western cultures, is also common in Iran, (Mottaghipour et al., 2001) with hostility

also contributing to high EE in Iranian caregivers.

4.1 Discussion

The meta-analysis across regions suggests that individuals exposed to high familial EE
displayed an increased likelihood of relapse compared to those who experience low EE. This
relationship appears to be universal. While heterogeneity between studies exists, this could be
explained by the methods used to establish relapse and definition of relapse as return or
exacerbation of psychotic symptoms. Indeed, categorising emotion into high/low EE reflects
only amount of emotion displayed and does not consider the complexity in defining EE
domains within cultural context and normative family values, attitudes and behaviours.
Additionally, a tentative relationship may exist where relative risk decreased over time,
however, this does not appear within the general follow up period for most studies (within 2
years).

This review did not reveal significant regional differences in high and low EE distribution.
This was unexpected as regional and cultural variations in EE have been demonstrated in
various studies (Ikram et al., 2011; Singh et al., 2011). Perhaps using a composite score of
high/low EE washes out domain level differences that are likely to contribute differently
based on cultural context. A variety of adjustments to the CFI were made across studies, both
conceptually and to cut off scores. Thus, the distribution between high and low EE caregivers
in studies where adjustments were made make it difficult to meaningfully compare regional
variations. The adjustments and differential contribution of EE domains may also reflect

different conceptualisation of the EE domains. It is important to note that this finding also
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highlights that EE remains a robust predictor of relapse across cultures and regions, possibly
due to the modifications; which indicates that the CFI can be successfully modified for cross-
cultural research.

Nonetheless, the cross-cultural variation observed in the EE domains, as well as the various
adjustments made cross-culturally, emphasize the importance of operationalising the original
EE constructs so that they are sensitive to cultural differences. Although the rating of the CFI
was never meant to be fully standardized, variations in domain ratings across cultures can be
helpful. For example, the conceptual differences between EOI and warmth are somewhat
unclear, and some studies report the protective aspects of warmth when paired with high EOI,
highlighting perhaps some conceptual overlap within these domains (Singh et al., 2011). In
addition, these two constructs do not differentiate between intrusive and non-intrusive
involvement, and it is likely that intrusive aspects are more likely to predict relapse. The
domain EOI aims to capture intrusive concern, however the distinction between concern and
intrusive concern cannot always be captured and we are unable to disentangle this effect
without this distinction. For example, mothers tend to score higher on EOI, which is expected
given prevailing cultural norms in many societies; however, caretaking and affection is not
clearly separable from over-involvement behaviors (Singh et al., 2011). The conceptualisation
of EOI makes it more likely to occur in close-knit societies, especially in which children
socialize from an early age which may make them more prone to engage in sacrificing
behaviours towards family members, such as in Pakistan (Ikram et al., 2011). That being said,

these are still culturally guided judgements subject to variation.

4.2 Review Considerations

The systematic search generated a comprehensive number of articles, however, our ability to
generate meaningful cultural comparisons was partly limited due to an underrepresentation of
studies cross-culturally especially from Africa and South America, the grouping of countries
with little cultural overlap and limited reporting on EE domains. The paucity of reported data

on EE domains negated a more nuance investigation of its relationship with relapse across
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regions/culture. Only studies reported in the English language were included in this analysis.
Five non-English studies were identified but excluded. While confounding variables were not
accounted for in half the studies the quality of studies was deemed moderate to high.
Confounders such as ethnicity, gender, socioeconomic status, and proxy measures of cultures
and language dominations that may influence EE ratings, and their association with clinical

outcomes should be considered.

Cultural and familial values affecting EE measurement may also be missed. The term
‘cultural’ used in this review is broad. Many different cultural contexts exist in the same
geographical location, and in different ethnic or minority populations within a country thus it
is limiting to group together different countries and cultures into regions. For example, Iran
and China were grouped into Asia, while the size of families and laws regarding marriage to
an ill spouse differ greatly in these countries. Although adjustments to scoring and
translations/use of adapted questions to CFI were explored to understand the specific tailoring
of CFI for the sample studied and gain insight into the cultural variations, the absence of a
clear rationale for adjustments within studies omits comparisons across samples. Score
adjustments should be explicitly reported to ensure improved understanding and study

comparisons.

Furthermore, theoretical underpinnings of EE are based on normal emotional expression and
behaviours within relationships that are defined as problematic based on amount of emotion
expressed which will vary hugely based on cultural norms and the complexity of which

cannot be captured in this review. An individual patient data meta-analysis may improve the

quality of data and provide scope for further co-variate analysis.

The relationship between EE and acculturation needs to be explored. Jenkins et al., (1992)
showed that first, second, and third generation immigrants may completely differ in their

levels of EE. In immigrant families, cultural values may be fluid and dynamic over
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generations rather than linked to the ‘‘home culture’”’ the first generation has left behind

(Lopez et al., 2009).

4.3 Research Implications

The meta-analysis showed that being exposed to high EE was linked to an increased relative
risk of relapse. Given that heterogeneity between studies could mostly be explained by the
relapse indicator suggests that the use of a consistent relapse indicator in future studies should

allow for meaningful comparisons across studies.

Differences in EE domains that contribute to high or low EE in relapse and non-relapse
groups may reveal patterns and identify culturally specific, contributory and protective
factors. EE domains such as warmth have been linked as a protective factor in the literature
(Tsai et al., 2015), while studies from China have also highlighted that criticism and warmth
together might not be a cause for concern where criticism is viewed as a sign of concern (Ran
et al, 2003; Wig et al, 1987)- EOI was highlighted as a common part of intrafamilial
interactions in many cultures. This review highlights the importance of exploring each
domain of EE in future studies and its influence and variation on overall EE ratings and their
relationship to clinical outcomes. Understanding the cultural differences and adjustments in
respective domains of EE would allow more accurate assessment of relatives and guide the

routine tailoring of interventions.

4.4 Clinical implications

EE research has influenced the development of family interventions in psychosis, yet limited
consideration is given to the cultural context which can inform adaptations to current
interventions and refinement of EE measures. In clinical practice, the CFI is not routinely
used to assess EE, requiring specific training in administration and scoring. Self-report
measures, the Family Attitude Scale (Kavanagh et al., 1997) and the Levels of Expressed

Emotion (Cole and Kazarian, 1988) are more likely to be utilised, and it is unclear how
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reasonable adjustments for cultural variations can be made to self-report measures. Clinicians
should be cautious when applying such measures to individuals from diverse cultural and
ethnic backgrounds and refer to research that has adjusted EE scores based on culturally
normative data. Our results highlight that EOI levels tend to be higher in Asian regions, and
that criticism can be perceived as concern and therefore may not have a detrimental effect on
Chinese samples. Moreover, EE domains show different trends, such that criticism and
warmth are more likely to occur together in a caregiver in close-knit, family oriented cultures

(Tkram et al., 2011).

4.5 Conclusion

This review adds useful information regarding the importance of cultural adjustments when
understanding EE domains. However, higher EE is related to a greater relative risk of relapse.
It is important for clinical practitioners to have an awareness of different cultural norms in
relation to caregiving and care receiving behaviours. Further understanding of the protective
and detrimental EE domains in relationship to relapse within different cultures, as well as the
relationship of EE in patient stress and subjective experience, may facilitate the development
of culturally appropriate tools that could aid our cultural understandings and efforts to

improve the effectiveness of family interventions in multicultural settings.
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