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Abstract

In studies on family therapy in Anorexia Nervosa, family relationships, as assessed by

Expressed Emotion, have been associated with outcome. Our aim was to explore the contri-

bution of Expressed Emotion as a predictor of 18-month outcome, above and beyond the

usual predictive factors. Sixty adolescent girls suffering from Anorexia Nervosa and their

parents were assessed at baseline and 18 months later. Levels of Expressed Emotion were

evaluated in both parents with the Five-Minute Speech Sample. After controlling for treat-

ment group and initial clinical status, high maternal Emotional Over-Involvement at baseline

was significantly associated with better clinical state. More precisely, high maternal Emo-

tional Over-Involvement was associated with higher nutritional status, lower eating disorder

severity and fewer re-hospitalizations 18 months later. No associations were found with

paternal levels of Expressed Emotion. Therefore, our study confirmed the importance of tak-

ing into account both maternal and paternal Expressed Emotion. Our results also underlined

that high maternal Emotional Over-Involvement plays a positive role in the outcome of

Anorexia Nervosa and needs to be explored further.

Introduction

Since Minuchin’s work [1], family therapy (FT) has become the gold standard treatment for

adolescents with anorexia nervosa (AN). The essential role of the family in its treatment has

been approved and accredited by the whole AN community [2, 3]. Indeed, family-based treat-

ment (FBT) and systemic FT have demonstrated some efficacy in randomized-controlled trials

(RCT) conducted on AN adolescents [4–8]. However, less than half the patients recover using

this approach [8]. It is therefore crucial to more fully understand the predictive factors of ther-

apeutic outcome. Among these factors, family dimensions, and more specifically Expressed

Emotion (EE), have been implicated in the field of eating disorders (ED) [9, 10]. EE was
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originally obtained in the context of patients with schizophrenia [11, 12] who were primarily

rated on the basis of a semi-structured interview known as the Camberwell Family Interview

(CFI) [10–13]. The CFI rated parent-child interactions, including critical comments, positive

remarks, hostility, warmth and emotional over-involvement (EOI). Because the CFI is particu-

larly timeconsuming, shorter and more cost effective instruments were developed, such as the

Five-Minute Speech Sample (FMSS) [14–15]. Although the predictive validity of the FMSS has

at times been questioned in schizophrenia in comparison with the CFI, more recent publica-

tions have confirmed its validity, particularly in the field of eating disorders [10, 11, 15–17].

The FMSS involves two EE components: Critical and EOI [10, 14–15]. Criticism captures

blame, dislike or resentment that parents may feel toward their child. EOI includes overprotec-

tion and self-sacrificing, lack of objectivity, excessive detail about the past, emotional displays

(e.g., crying), as well as statements of attitude (i.e., extreme loving and willingness to do any-

thing for the child in the future) and more than five positive remarks regarding the child [10,

13–19]. Until very recently, EE components have been a negative force, even though recent

research focused on its positive aspect. Indeed, FMSS-EOI includes both positive and negative

components [15, 16].

Thus, EE is a bi-directional concept which involves a non-direct causal link focusing on

both positive and negative parental patterns of interaction with their child suffering from men-

tal illness into day-to-day family life [11–13, 15, 18–22].

More importantly, EE level is a relevant predictor of treatment compliance, early treatment

outcome and long-term clinical outcomes in AN. Indeed, a high level of maternal criticism has

been associated with a poorer outcome [20, 21, 23–26] while parental warmth has been found

to be a predictor of good outcome [21,27]. Furthermore, patients from low EE families fare

better in treatment than patients belonging to high EE families [20]. Parental EE levels are usu-

ally observed to decrease during the course of treatment [9, 10, 20–22, 28]. Findings suggest

that greater emphasis on parent support during treatment may improve outcomes [9, 10, 27,

28]. Recent studies found that EE is mediated by parental characteristics and patient illness-

related characteristics with a parental gender effect [18–21]. Maternal Critical and EOI EE

were related both to the severity of the daughters’ clinical state and to higher maternal psycho-

logical distress [18, 19]. While paternal EOI was related to their own levels of anxiety [18] and

was significantly associated with more patient eating disorder symptoms [10]. It agrees with

our separate assessment of paternal and maternal EE levels [18, 19].

In addition to EE, other predictive factors (i.e. number of previous treatments, duration of

illness) seem to play a role in outcome [23, 24]; but to date no family therapy RCTs among

adolescents with AN have investigated family and other predictive factors conjointly [5].

To summarize, research has traditionally focused on the negative aspects of EE and positive

aspects of EOI and their association with a better outcome are novel in ED research [15, 20–

22, 27]. And, due to the dramatic predictive power and relative low cost of FMSS-EE, this tool

has been widely employed in EE research [15].

The purpose of this study was to investigate the extent to which family relationships, evalu-

ated by FMSS-EE, remained a significant predictive factor of outcome above and beyond other

commonly explored predictive factors.

Materials and methods

Procedures and ethics

This study was part of a RCT on the efficacy of systemic FT (see [6] for a detailed description

of the design). The Trial Registration is Controlled-trials.com ISRCTN71142875. This study
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received approval from the Ile-de-France III Ethics Committee and was in accordance with

the terms of the Helsinki declaration.

Prior to inclusion in the study, all participants were hospitalized on our French inpatient

care unit for life-threatening physical and/or mental conditions related to AN (including a

body mass index (BMI) below 14 and/or rapid weight loss and/or compromised vital func-

tions, severe depression, high suicidal risk, chronic under-nutrition with low weight, and/or

failure of outpatient care).

Once the patient was admitted, the objectives of inpatient care were defined by means of a

weight contract establishing a discharge target weight [6, 29–31]. Although each patient and

her parents were informed of the study at admission, inclusion and randomization occurred

in the second half of their hospital stay (i.e. half-way towards their target weight), a period dur-

ing which the post-hospitalisation programme is being defined.

At the time of the evaluation, patients were hospitalized and were in regular contact with

their parents: indeed, they spent the weekend at home and had two 2-hour visits during the

week on average. Patients had been living with their parents before inpatient treatment.

Inclusion criteria: female, 13–21 years of age, DSM-IV criteria for AN [32], aged� 19 years

at AN onset, illness duration� 3 years, living within commuting distance of the study site, and

never received family therapy.

Exclusion criteria for both patients and their parents were: an insufficient command of the

French language; for patients, any potentially confounding metabolic pathology (e.g. diabetes)

or psychotic disorder.

Participants

A total of 60 families were included between January 1999 and July 2002.

At baseline, the mean age of the 60 patients was 16.6 years (SD = 1.6). The mean age at

onset of AN was 14.8 years (1.6) and the mean duration of illness was 16.6 months (6.8).

Eighty-seven percent of the patients were suffering from AN restrictive subtype (n = 52). The

mean minimum lifetime BMI was 13.0 (1.1). The mean duration of hospitalization was 21

weeks (13.9). The number of previous hospitalizations varied from 0 to 4, and a quarter of the

patients had previously been hospitalized once. All patients had amenorrhea and a mean BMI

at discharge over the 10th percentile (i.e. 17 kg/m2 for 16.5 to 16.9 year-old). They were all liv-

ing with theirs parents before hospitalisation.

The mean age of the 55 fathers was 49.4 (4.9) years and that of the 58 mothers was 47.6

(4.8). According to French classifications, 74.1% of the fathers and 82.3% of the mothers had

high socio-economic status. Concerning the family status, 85% (N = 51) of our sample lived in

intact families.

Outpatient treatment program

Two treatments were used in the RCT: Treatment-As-Usual (TAU) and TAU+ systemic FT

that were administered on a post-hospitalization outpatient basis over a period of 18 months

[6, 7].

TAU involves ambulatory care which is organized before hospital discharge and is tailored

according to the mental and physical state of the patient [29, 30]. It includes individual consul-

tations, regular interviews involving the parents, and, if required, individual psychotherapy

with another therapist. The sessions last approximately 30 minutes and take place every three

to four weeks.

Systemic FT is designed by our team as one component of a multi-dimensional outpatient

care program [29, 33]. Sessions focus on familial dynamics as a whole and do not address
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eating behaviors directly (the latter being addressed by the coordinating psychiatrist). The ses-

sions include the patient, the parents, and siblings if they are over the age of 6 and living in the

home. They last approximately 1h30 and take place every three to four weeks.

It should be noted that neither treatment specifically addressed parental EE.

Assessment

Participants completed several self-report questionnaires (including ad hoc sociodemographic

and clinical data collection) plus investigator-based measures, at baseline (upon discharge)

and at 18-month follow-up [6]. With the exception of Morgan-Russell Global Outcome

Assessment Scale (GOAS) all selected measures have been validated on a French population.

References to articles describing the French validation of the tools and their psychometric

properties are provided below for each of them.

AN patients. - The Morgan-Russell (GOAS) [34, 35] (investigates the central clinical fea-

tures in AN through 5 areas of functioning: Nutritional status, Menstrual function, Mental

state, Sexual adjustement and Socioeconomic status. A quantitative score (0–12) is obtained

and the higher the score, the better the clinical state.

The Russell et al. [36] methodology was used and two outcome categories were defined.

Good and Intermediate Morgan-Russell (MR) outcome: weight >10th BMI percentile and reg-

ular menstruation or amenorrhea; poor MR outcome: weight <10th BMI percentile and/or

presence of bulimic symptoms.

- Clinical data at baseline and 18-month follow-up were collected with an ad hoc structured

clinical interview: minimum lifetime BMI; current BMI; age at AN onset; AN duration (in

months); menstruation; contraceptive use; number of previous hospitalizations; duration of

hospitalization preceding inclusion; re-admission in the course of follow-up.

- Participants also completed the validated French version of the Eating Disorder Inventory

(EDI) [37, 38], a self-report questionnaire that assesses core features of eating disorder (ED) psy-

chopathology. It comprises 64 items divided into eight subscales: Drive for thinness, Bulimia and

Body dissatisfaction. Perfectionism, Interpersonal distrust, Ineffectiveness, Maturity fear and

Interoceptive awareness. Responses are scored on a 6-point Likert scale and recoded into a

4-point scale, with a “0” as- signed to the three least symptomatic responses and a “3” assigned

the most symptomatic responses. The Cronbach α (alpha) reliability index were as follows: drive

for thinness 0.85; bulimia 0.90; body dissatisfaction 0.90; ineffectiveness 0.91; perfectionism 0.83;

interpersonal distrust 0.82; interoceptive awareness 0.85; maturity fears 0.88. The Cronbach α
reliability index for the entire score was 0.95. The score on each subscale and the total score are

calculated [6, 39] was used in order to have a total score. EDI total score is obtained by the mean

score from the eight subscales. Higher scores indicate more severe ED psychopathology.

Parents. - Sociodemographic data, including age and socioeconomic status of both

parents, were collected.

- The validated French version of the Five-Minute Speech Sample (FMSS) [14, 16, 40] was

administered to each parent and recorded to assess high or low levels on two EE dimensions:

Critical EE and EOI EE. Each parent was asked to talk about what kind of person they thought

their daughter was and their relationship with her.

Critical EE category is rated on the basis of the parent’s Initial Statement concerning the

patient, the Relationship, Critical Comments and Dissatisfaction. High Critical EE is rated if

the parent makes an initial negative statement and/or expresses a negative relationship and/or

makes one or more Critical Comments; in other cases, Critical EE is rated as "Low".

EOI EE category is based on Emotional Display (e.g. the parent bursts into tears), State-

ments of (loving) Attitude (scored as present when the parent expresses very strong feelings of
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love for the relative or willingness to do anything for the relative in the future), Self-sacrifice /

Overprotective behavior or Lack of objectivity (SOL: scored present when the parent believes

the patient is always right, makes excuses for and/or rationalizes the patient’s behavior), Exces-

sive Details about the past (rated present when the parent gives an inordinate amount of extra-

neous information about the child’s distant past) and Positive Remarks. A "High" EOI EE

rating is based on self-sacrificing or overprotective attitudes and/or emotional display during

the interview and on the presence of any 2 of the following: excessive details, statements of lov-

ing attitudes, at least 5 positive remarks; in other cases, EOI EE is rated as "Low".

As indicated in the introduction, the FMSS-EOI includes both positive and negative ele-

ments. The positive elements are the following “statements of loving attitudes”, “positive

remarks”, while the negative dimensions are: “self-sacrifice / overprotective behavior” and

"emotional display" [16, 40].

Assesment and coding of EE categories were conducted by two trained assessors (NG and

Z. Rein) not involved in treatment delivery. Inter-rater agreement was calculated for both Crit-

ical EE (kCrit = 0.810, p<0.05) and EOI (kEOI = 0.785, p<0.05) with a final reconciliation [10,

16].

Determination of the predictive factors

We examined a set of clinically relevant variables derived from the empirical litterature as

potentially predictive factors of outcome, to characterize the patients’ clinical condition at

baseline.

AN-related data. 1) minimum lifetime BMI (kg/m2); 2) current BMI; 3) eating disorder

psychopathology (EDI); 4) age at AN onset; 5) AN duration (in months); 6) duration of the

index hospitalization (just preceding inclusion); 7) number of previous hospitalizations [23,

24, 41, 42].

Family relationships via EE. 1) Critical EE; 2) EOI EE [9, 10, 21, 22].

Statistical analysis

The completion of missing follow-up data was performed using the "last observation carried

forward" procedure, which enabled the inclusion of 59 participants (29 TAU; 30 TAU + sys-

temic FT) (see [6] for more details).

At 18 months, in case of contraceptive use, subjects with a BMI<10th percentile were con-

servatively rated as presenting amenorrhea (n = 8) (as in previous studies [6, 43]).

In addition to EE main categories (high/low Critical and EOI EE), FMSS sub-dimensions

were used when at least 5 observations per covariate were rated.

Since therapeutic effectiveness of the treatments (TAU and TAU+ systemic FT) was investi-

gated in a previous article [6], the present research does not compare treatment conditions but

integrated them as co-variables in all statistical analyses.

Descriptive statistics for quantitative measures (mean, variance, standard deviation) and for

qualitative measures (percentage) were first calculated. The Chi2 or Fisher Exact Probability

tests were used as appropriate for the categorical variables. Either Student t-tests or Mann-

Whitney tests were used (as appropriate) for the continuous variables. The study of relation-

ships between continuous variables was performed using Spearman’s correlation coefficient.

Then, univariate linear regressions (for continuous variables) and univarite logistic regres-

sions (for categorical variables) were calculated with AN-related data and EE levels at baseline

as predictive variables, and 18-month outcome criteria as dependent variables (see Fig 1 for

the list of variables).
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Lastly, in order to determine which variables contributed the most to the 18-month out-

come, multivariate linear and logistic regressions were calculated with AN-related data and EE

levels at baseline that exhibited a significant link in the univariate analysis.

The effect size was evaluated for qualitative variables by the odds ratio (OR) with a 95%

confidence interval (CI) as recommended by Fleiss [44] and for quantitative variables by

Cohen’s d test. Since our research was not designed to lead to a single final conclusion, com-

parisons were not adjusted for multiple testing (i.e. Bonferroni correction [45]).

All statistical analyses were performed with the IBM SPSS Statistics 20 software, using two-

tailed statistical tests and a level of significance of .05.

Results

Evolution of the patients’ clinical characteristics between baseline and

18-month follow-up (Table 1)

The 60 patients showed significant improvement on AN-related data between baseline and

18-month follow-up; BMI and the EDI total score were also improved. Furthermore, 17

patients (28.8%) have a good or intermediate MR outcome and almost half of them (29

(49,1%)) did not have amenorrhea any longer.

Fig 1. Statistical analysis: Predictive factors at baseline of the 18-month outcome criteria and adjustment variables. EE: Expressed

Emotion; TAU: Treatment as Usual; systemic FT: Family Therapy; EOI: Emotional Over-Involvement; BMI: Body Mass Index; AN: Anorexia

Nervosa.

https://doi.org/10.1371/journal.pone.0196820.g001
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Level of parental Expressed Emotion (EE) (Table 2)

Fewer than 30% of the parents (the 55 mothers and 58 fathers alike) had high levels of Critical

EE, while over 30% of them had high levels of EOI. Parental EOI EE was for the most part

derived from Statements of (loving) Attitudes and Positive Remarks.

Associations between 18-month outcome criteria and predictive factors at

baseline

Univariate regression analyses. Revealed no significant association between age at AN

onset, minimum lifetime BMI, AN duration, and number of previous hospitalizations on the

one hand, and any of the considered outcome criteria on the other. No significant association

was found between parental Critical EE and paternal EOI and any of the outcome criteria (S1

Table).

Multivariate linear and logistic regressions. Were then calculated with those AN-related

data and EE levels at baseline that exhibited a significant link in the univariate analysis

(Table 3).

Controlling for treatment group and initial clinical status, high maternal EOI was signifi-

cantly associated with fewer re-hospitalizations and a trend was observed for better clinical sta-

tus on the GOAS. Regarding EOI subscales, maternal Excessive Details about the Past was

significantly associated with good and intermediate MR outcome categories and higher

BMI. Maternal Statement of (Loving) Attitude was associated with lesser intensity of eating

Table 2. Parental levels of Expressed Emotion at baseline.

Levels of EE (FMSS) Fathers N (%) Mothers N (%)

High Critical EE 15 (27.3) 14 (24.1)

Initial Statement (-) 4 (6.7) 2 (3.4)

Relationship (-) 3 (5.5) 4 (6.9)

Critical Comments (P) 11 (20)� 14 (24.1)�

Dissatisfaction (P) 21 (38.2)� 21 (36.2)�

High EOI EE 19 (34.5) 21 (36.2)

Emotional Display (P) 3 (5.5) 3 (5.2)

Statement of (loving) Attitudes (P) 8 (14.5)� 6 (10.3)�

SOL (P) 1 (1.8) 2 (3.4)

Excessive Detail about the Past (P) 21 (38.2)� 24 (41.4)�

Positive Remarks (P) 4 (7.2) 8 (13.8)�

EE: Expressed Emotion; EOI: Emotional Over-Involvement; FMSS: Five Minutes Speech Sample; N: sample size; P:

present; (-): negative; SOL: Self-Sacrifice /Overprotective /Lack of Objectivity;

�: FMSS sub-dimensions that were used in analysis when at least 5 observations per covariate were coded

https://doi.org/10.1371/journal.pone.0196820.t002

Table 1. Evolution of essential clinical characteristics between baseline and 18-month follow-up.

Baseline (N = 60) 18 month FU (N = 59)� p-values Relative Effect Size OR [95% CI]

GOAS, mean (SD) 4.3 (1.1) 7.4 (2.2) .097 -1.80 [-2.8;-1.24]

BMI, mean (SD) 16.9 (1.1) 17.6 (2.2) .012 -.41 [-.69;.15]

EDI, mean (SD) 60.7 (35.1) 47.8 (28.9) <.01 .4 [-8.48;7.78]

FU: Follow-Up; GOAS: Morgan and Russell Global Outcome Assessment Schedule; SD: Standard Deviation; BMI: Body Mass Index; EDI: Eating Disorder Inventory;

�1 patient lost for follow-up; NS: Non-significant; 95% CI: 95% confidence interval.

https://doi.org/10.1371/journal.pone.0196820.t001
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disorders 18 months later. The duration of the index hospitalization was associated with risk

of re-admission for AN or other psychiatric disorders during the follow-up.

Discussion

Our objective was to determine the extent to which family relationships, as assessed by EE,

would be predictive of 18-month outcome for adolescent girls with AN once other commonly

explored predictive factors were also included in the analyses.

One of the main strengths of our study is to consider maternal and paternal EE influences

distinctly, beyond global parental EE [18, 20, 21]. Taking into account each parent’s influence

is crucial in research [18, 19] as well as in clinical settings. Indeed, in most family work, clini-

cians target both family trajectories (i.e., couples) and dyadic interactions (i.e., father-daughter

and mother-daughter). Hence, our results highlighted the need to consider the impact of

dyadic relationships independently in addition to the parental couple.

Traditionally, EE studies have focused on the criticism dimension [22–26, 46]. Unlike these

previous studies, our results did not evidence any impact of critical EE or critical comments by

the parents on patient outcome. Only a few recent researches examined the positive aspects of

EE [20, 21, 27].

Surprisingly, one of our key results was the considerable contribution of maternal EOI to

better patient outcome. Van Furth et al. [47] showed that higher maternal EOI levels, using the

Table 3. Multivariate regression models predictors of 18-month outcome criteria.

18-month Outcome Criteria Factors at baseline predictive of outcome R2 p-value unstandardized β Related effect size OR [95%

CI]

Good and Intermediate MR outcome categories - Maternal Excessive Details about the

Past

.269 .008 NA .156 [.039; .616]

- Treatment Group .023 .194 [.047; .795]

GOAS score - Maternal High EOI .119 .056 1.200 .260 [-.031; 2.431]

- GOAS at baseline .196 .328 .172 [-.175; .832]

- Treatment Group .668 .252 .057 [-.920; 1.424]

BMI - Maternal Excessive Details about the

Past

.217 .010 1.507 .330 [.373; 2.640]

- Maternal Positive relationship .811 .114 .030 [-.834; 1.062]

- BMI at baseline .022 .623 .296 [.094; 1.151]

- Treatment Group .331 .548 .122 [-.572; 1.669]

Menstruation - Paternal excessive details about the

past

.222 .082 NA .335

- EDI .181 1.012

- Treatment Group .093 2.748

EDI Score - Maternal Statement of Loving Attitude .539 .016 -23.054 -.255 [-41.539; -1.148]

- Duration of index hospitalization .622 .106 .052 [-.323; .535]

- EDI at baseline <.001 .515 .624 [.341; .690]

- Treatment Group .618 2.927 .051 [-8.806; 14.661]

Re-hospitalization for AN or other psychiatric

disorder

- Maternal High EOI .303 .007 -1.807 .164 [.044; .611]

- Duration of index hospitalization .036 .053 1.054 [1.003; 1.107]

- Treatment Group .298 -.641 .527 [.157; 1.763]

EE: Expressed Emotion; MR: Morgan and Russell; Treatment Group: Treatment as Usual (TAU) and TAU + systemic Family Therapy; GOAS: Morgan and Russell

Global Outcome Assessment Scale; EOI: Emotional Over-Involvement; BMI: Body Mass Index; EDI: Eating Disorder Inventory; AN: Anorexia Nervosa; 95% CI: 95%

Confidence Interval; OR = Odds Ratio; R2 Nagelkerke; NA: non-applicable

https://doi.org/10.1371/journal.pone.0196820.t003
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Camberwell Family Interview (CFI), were linked to poorer outcome one year after treatment

in 49 adolescents with eating disorders. These conflicting results could be explained in terms

of the choice of EE measurement. In the CFI, EOI has an exclusively negative connotation

while the FMSS-EOI includes both positive and negative elements [16, 40]. In our population,

maternal EOI EE was mainly composed of positive elements–“statements of loving attitudes”,

“positive remarks”, while the negative dimensions—“self-sacrifice / overprotective behavior”

and "emotional display"—which proved to be the most strongly related to EOI in the CFI—

were observed in only 8.6% of the mothers.

Classically, over-involved behaviors are described as inappropriate behaviors [48]. Yet and

in line with van Os et al. [49], maternal EOI may be an adaptive and necessary response, a sup-

portive and kindly attitude towards the patient’s struggle with the illness contributing to a

better prognosis in our population of adolescent girls with AN [15]. FMSS-EOI may have a

positive meaning among parents of these adolescents, whose overall functioning is compro-

mised by an acute life-threatening psychiatric illness, which can lead to death if they are not

hospitalized [50–52]. Furthermore, more recent evidence suggests that some of the parental

attitudes captured by EOI may be more developmentally appropriate in families with young

children than in families who are dealing with an adult [15, 50–52]. For example, when parents

of adolescents recount details about the birth or infancy of their teenager (“excessive details

about the past”) this may be construed as appropriate and may not necessarily signal a problem

in the relationship [15, 51]. But, there is little support to the adaptive role of Statements of (lov-

ing) Attitudes [15]. Maternal statements of attitude were found to be correlated with patients’

better clinical state in one study [18] while not in another one [19]. And paternal statements of

attitudes were explained by any of the variables considered [19]. On a behavioral level, parents

with a high EOI score have been described as attempting to soften events by placing themselves

as a buffer between the patient and the outside world [48].

In other words the EOI dimension could indicate the degree to which the parent is involved

(but not necessarily over-involved) in the care of their child in the course of the illness [15, 52–

54].

In line with this positive interpretation of EE, our results are fairly similar to those from

two studies conducted by Le Grange et al., using the S-CFI [26, 27] and reporting that parental

warmth was significantly more frequent in the group of patients who had good outcome. Yet,

parental warmth was found to have a complex relationship with relapse, and high ratings for

warmth are often associated with high EOI levels in adults with schizophrenia [13, 55].

Beyond the absence of a link between paternal levels of EOI and outcome in our sample, it

might be wise to look at dimensions of fathers’ psychological functioning which could mediate

EE levels [18, 20, 21, 56–58]. Indeed, in a previous study, we observed that paternal EOI levels

were not associated with any of his daughter’s clinical state but only with his own level of anxi-

ety [18]. These results need to be enriched since our data were collected at discharge from the

hospital [19].

Furthermore, our findings suggest that, first, maternal and paternal EE differentially influ-

ence outcome; and second, parental psychopathology and parental attributions are two distinct

factors that influence parental EE levels [18–21, 48, 56]. In addition, not only parental and ill-

ness-related characteristics mediate EE, but the interaction between the two does as well [21,

22, 59]. These elements may be directly targeted in clinical settings. For this purpose, imple-

menting psycho-educational and support groups (multiple-family and parents groups) may be

helpful to families dealing with an adolescent suffering with AN. With this sort of ‘emotion

coaching’- both parents and adolescent would be guided to address their emotions and help

them find ways to express themselves in a healthy manner. It might encourage them to regulate

their responses to life challenges. While, in the current context there is a tendency to reduce
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the gender differences, we have to keep in mind that studies support the fact that gender differ-

ences in positive emotion expressions are clearly observed by adolescence and adulthood [60].

Within this setting, it may also be easier to recognize and validate positive aspects of maternal

EE. Regarding fathers, such groups may help them express their emotional experiences,

including anxiety [18], and gain peer support. This approach may contribute to lowering

paternal EE levels and booster their role as caregivers. Such recommandations may also be

applied to single family therapy settings.

Our work shows certain limitations, such as sample size, considering that levels of parental

EE were relatively low and the number of analyses was relatively large. We also did not register

the exact number of hours the patients spent with their parents but all patients were submitted

to the same condition. Recently, a few publications have started to mention this interesting

variable (such as number of contact hours, AN subtype) [9, 10, 20–22, 61]; indeed, it should

be reported systematically in future research. In addition, patients who underwent family ther-

apy may have been more privileged with regard to coping with negative situations at home,

although ED-related difficulties are targeted in both treatment groups by the psychiatrist.

Nonetheless, it would be interesting to explore these predictive variables in the future [20, 21].

For reasons of statistical power, not all the EE sub-dimensions were represented. Our results

are therefore exploratory and need confirmation in future studies.

EE has been studied as an aspect of family functioning that portends a poorer outcome for

adolescents with AN [9, 10, 22, 46]. However, maternal emotional overinvolvement seems, in

our study, to play a positive role in clinical outcome [20–21, 62]. Exploring the positive aspects

of maternal EE could enhance our understanding of the role family interactions play in the

course and treatment of AN.
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2. Haute Autorité de la Santé (HAS). Anorexia Nervosa: Management. Clinical Practice Guidelines.

2010. http://www.has-sante.fr/portail/upload/docs/application/pdf/2012-09/anorexia_nervosa_

guidelines.pdf)

3. Le Grange D, Lock J, Loeb K, Nicholls D. Academy for Eating Disorders position paper: the role of the

family in eating disorders. Int J Eat Disord. 2010; 43(1): 1–5. https://doi.org/10.1002/eat.20751 PMID:

19728372

4. Agras WS, Lock J, Brandt H, Bryson SW, Dodge E, Halmi KA, et al. Comparison of two family therapies

for adolescent anorexia nervosa: a randomized parallel trial. JAMA Psychiatry. 2014; 71(11): 1279–

1286. https://doi.org/10.1001/jamapsychiatry.2014.1025 PMID: 25250660

5. Couturier J, Kimber M, Szatmari P. Efficacy of family-based treatment for adolescents with eating disor-

ders: a systematic review and meta-analysis. Int J Eat Disord. 2013; 46(1): 3–11. https://doi.org/10.

1002/eat.22042 PMID: 22821753

6. Godart N, Berthoz S, Curt F, Perdereau F, Rein Z, Wallier J et al. A randomized controlled trial of

adjunctive family therapy and treatment as usual following inpatient treatment for anorexia nervosa ado-

lescents. PLoS ONE 2012; 7(1):e28249. https://doi.org/10.1371/journal.pone.0028249 PMID:

22238574

7. Lock J. An update on evidence-based psychosocial treatments for eating disorders in children and ado-

lescents. J Clin Child Adolesc Psychol. 2015; 44(5):707–21. https://doi.org/10.1080/15374416.2014.

971458 PMID: 25580937

8. Stiles-Shields C, Hoste RR, Doyle PM, Le Grange D. A review of family-based treatment for adoles-

cents with eating disorders. Rev Recent Clin Trials. 2012; 7(2):133–40. PMID: 22353196

9. Anastasiadou D, Medina-Pradas C, Sepulveda AR, Treasure J. A systematic review of family caregiv-

ing in eating disorders. Eat Behav. 2014; 15(3):464–77. https://doi.org/10.1016/j.eatbeh.2014.06.001

PMID: 25064301

10. Duclos J, Vibert S, Mattar L, Maria AS, Godart N. Expressed emotion in families with patients with eat-

ing disorders: a review of the literature. Curr Psychiatry Rev 2012; 8(3):183–202. https://doi.org/10.

2174/157340012800792975

11. Vaughn C, Leff J. The measurement of expressed emotion in the families of psychiatric patients. Br J

Soc Clin Psychol. 1976; 15(2):157–65. PMID: 938822

12. Brown G, Rutter M. The measurement of family activities and relationships. Human Relations. 1966;

19: 241.

13. Hooley JM. Expressed Emotion and relapse of psychopathology. Annu Rev Clin Psychol. 2007; 3:329–

52. https://doi.org/10.1146/annurev.clinpsy.2.022305.095236 PMID: 17716059

14. Magaña AB, Goldstein MJ, Karno M, Miklowitz DJ, Jenkins J, Falloon IRH. A brief method for assessing

expressed emotion in relatives of psychiatric patients. Psy Res. 1986; 17: 203–212.

15. Sher-Censor E. Five Minute Speech Sample in developmental research: A review. Dev Rev 2015;

36:127–55. http://dx.doi.org/10.1016/j.dr.2015.01.005.

16. Rein Z, Perdereau F, Curt F, Jeammet P, Fermanian J, Godart N. Expressed emotion and anorexia ner-

vosa: The validation of the five-minute speech sample in reference to the Camberwell Family Interview.

Int J of Eat Disord. 2006; 39(3):217–223. https://doi.org/10.1002/eat.20245 PMID: 16511834

Expression Emotion and outcome

PLOS ONE | https://doi.org/10.1371/journal.pone.0196820 July 31, 2018 11 / 14

http://www.has-sante.fr/portail/upload/docs/application/pdf/2012-09/anorexia_nervosa_guidelines.pdf
http://www.has-sante.fr/portail/upload/docs/application/pdf/2012-09/anorexia_nervosa_guidelines.pdf
https://doi.org/10.1002/eat.20751
http://www.ncbi.nlm.nih.gov/pubmed/19728372
https://doi.org/10.1001/jamapsychiatry.2014.1025
http://www.ncbi.nlm.nih.gov/pubmed/25250660
https://doi.org/10.1002/eat.22042
https://doi.org/10.1002/eat.22042
http://www.ncbi.nlm.nih.gov/pubmed/22821753
https://doi.org/10.1371/journal.pone.0028249
http://www.ncbi.nlm.nih.gov/pubmed/22238574
https://doi.org/10.1080/15374416.2014.971458
https://doi.org/10.1080/15374416.2014.971458
http://www.ncbi.nlm.nih.gov/pubmed/25580937
http://www.ncbi.nlm.nih.gov/pubmed/22353196
https://doi.org/10.1016/j.eatbeh.2014.06.001
http://www.ncbi.nlm.nih.gov/pubmed/25064301
https://doi.org/10.2174/157340012800792975
https://doi.org/10.2174/157340012800792975
http://www.ncbi.nlm.nih.gov/pubmed/938822
https://doi.org/10.1146/annurev.clinpsy.2.022305.095236
http://www.ncbi.nlm.nih.gov/pubmed/17716059
http://dx.doi.org/10.1016/j.dr.2015.01.005
https://doi.org/10.1002/eat.20245
http://www.ncbi.nlm.nih.gov/pubmed/16511834
https://doi.org/10.1371/journal.pone.0196820


17. Duclos J, Maria AS, Dorard G, Curt F, Apfel A, Vibert S, et al. Bonding and expressed emotion: two

interlinked concepts? Psychopathology. 2013; 46(6):404–12. https://doi.org/10.1159/000345405 PMID:

23258089

18. Duclos J, Dorard G, Berthoz S, Curt F, Faucher S, Falissard B et al. Expressed emotion in anorexia ner-

vosa: What is inside the “black box”? Compr Psychiatry. 2014; 55(1):71–9. https://doi.org/10.1016/j.

comppsych.2013.10.002 PMID: 24199888

19. Duclos J, Camprecios M, Lalanne C, Nuronova B, Cook-Darzens S, Chabhandharian C, et al. Parental

Expressed Emotion: explanatory factors in severe anorexia nervosa: the egg and chicken debate

(submitted).

20. Rienecke RD, Lebow J, Lock J, Le Grange D. Family profiles of expressed emotion in adolescent

patients with anorexia nervosa and their parents. J Clin Child Adolesc Psychol. 2017; 46(3):428–436.

https://doi.org/10.1080/15374416.2015.1030755 PMID: 25945418

21. Rienecke RD, Sim L, Lock J, Le Grange D. Patterns of expressed emotion in adolescent eating disor-

ders. J Child Psychol Psychiatry. 2016; 57(12):1407–1413. https://doi.org/10.1111/jcpp.12594 PMID:

27377705

22. Rienecke RD, Richmond R, Lebow J. Therapeutic alliance, expressed emotion, and treatment outcome

for anorexia nervosa in a family-based partial hospitalization program. Eat Behav. 2016; 22:124–8.

https://doi.org/10.1016/j.eatbeh.2016.06.017 PMID: 27289048

23. Eisler I, Hodes M, Russell GFM, Dodge E, Le Grange D. Family therapy for adolescent anorexia ner-

vosa: the results of a controlled comparison of two family interventions. J Child Psychol Psychiatry

2000; 41(6):727–736. https://doi.org/10.1111/1469-7610.00660 PMID: 11039685

24. Eisler I, Simic M, Russell GF, Dare C. A randomised controlled treatment trial of two forms of family ther-

apy in adolescent anorexia nervosa: a five-year follow-up. J Child Psychol Psychiatry. 2007; 48(6):552–

560. https://doi.org/10.1111/j.1469-7610.2007.01726.x PMID: 17537071

25. Le Grange D, Eisler I, Dare C, Russell GFM. Evaluation of family treatments in adolescent anorexia ner-

vosa: a pilot study. Int J Eat Disord. 1992; 12(4):347–357.

26. Le Grange D, Eisler I, Dare C, Hodes M. Family criticism and self-starvation: a study of expressed emo-

tion. J Fam Ther. 1992; 14:177–192.

27. Le Grange D, Hoste RR, Lock J, Bryson SW. Parental expressed emotion of adolescents with anorexia

nervosa: Outcome in family-based treatment. Int J Eat Disord. 2010; 44(8):731–734. https://doi.org/10.

1002/eat.20877 PMID: 22072411

28. Moskovich AA, Timko CA, Honeycutt LK, Zucker NL, Merwin RM. Change in expressed emotion and

treatment outcome in adolescent anorexia nervosa. Eat Disord. 2017; 25(1):80–91. http://dx.doi.org/10.

1080/10640266.2016.1255111 PMID: 27869569

29. Godart N, Atger F, Perdereau F, Agman G, Rein Z, et al. Treatment of adolescent patients with eating

disorders: description of a psychodynamic approach in clinical practice. Eat Weight Disord 2004;

9:224–227. PMID: 15656018

30. Godart N, Perdereau F, Rein Z, Curt F, Kaganski I, Lucet R et al. Resolving a disagreement in a clinical

team: overcoming conflicting views about the role of family therapy in an outpatient treatment program

for anorexia nervosa. Eat Weight Disord 2006; 11(4):185–194. PMID: 17272948

31. Godart N, Wallier J, Hubert T, Curt F, Galès O, Perdereau F et al. Determining factors for target weights

for adolescent anorexia nervosa inpatient program: Study on the links between theory-based hypothe-

ses and the realities of clinical practice. Eat Weight Disord 2009; 14(4):176–183.

32. American Psychiatric Association. Diagnostic and statistical manual of mental health disorders. 4th ed.,

text rev. Washington, DC: 2000.

33. Kaganski I, Lucet R. Troubles des conduites alimentaires: aspects familiaux. In: Angel P, Mazet P, eds.

Guérir les souffrances familiales. Paris: PUF, 2004, p. 477–495.

34. Jeammet P, Brechon G, Payan C, Gorge A, Fermanian J. The outcome of anorexia nervosa: a prospec-

tive study of 129 patients evaluated at least 4 years after their first admission. Psychiatr Enfant 1991;

34:381–442. PMID: 1798811

35. Morgan HG, Hayward AE. Clinical assessment of anorexia nervosa. The Morgan-Russell outcome

assessment schedule. Br J Psychiatry. 1988; 152: 367–371. https://doi.org/10.1192/bjp.152.3.367

PMID: 3167372

36. Russell GF, Szmukler GI, Dare C, Eisler I. An evaluation of family therapy in anorexia nervosa and

bulimia nervosa. Arch Gen Psychiatry 1987; 44:1047–1056. PMID: 3318754

37. Garner D, Olmsted MP. Development and validation of a multidimensional eating disorder inventory for

anorexia nervosa and bulimia. Int J Eat Disord. 1983; 2: 15–34.

38. Criquillon-Doublet S, Divac S, Dardennes R, Guelfi JD. Le Eating Disorder Inventory. In: Guelfi JD, Gail-

lac V, Dardennes R, eds. Psychopathologie quantitative. Masson, 1995, p. 249–260.

Expression Emotion and outcome

PLOS ONE | https://doi.org/10.1371/journal.pone.0196820 July 31, 2018 12 / 14

https://doi.org/10.1159/000345405
http://www.ncbi.nlm.nih.gov/pubmed/23258089
https://doi.org/10.1016/j.comppsych.2013.10.002
https://doi.org/10.1016/j.comppsych.2013.10.002
http://www.ncbi.nlm.nih.gov/pubmed/24199888
https://doi.org/10.1080/15374416.2015.1030755
http://www.ncbi.nlm.nih.gov/pubmed/25945418
https://doi.org/10.1111/jcpp.12594
http://www.ncbi.nlm.nih.gov/pubmed/27377705
https://doi.org/10.1016/j.eatbeh.2016.06.017
http://www.ncbi.nlm.nih.gov/pubmed/27289048
https://doi.org/10.1111/1469-7610.00660
http://www.ncbi.nlm.nih.gov/pubmed/11039685
https://doi.org/10.1111/j.1469-7610.2007.01726.x
http://www.ncbi.nlm.nih.gov/pubmed/17537071
https://doi.org/10.1002/eat.20877
https://doi.org/10.1002/eat.20877
http://www.ncbi.nlm.nih.gov/pubmed/22072411
http://dx.doi.org/10.1080/10640266.2016.1255111
http://dx.doi.org/10.1080/10640266.2016.1255111
http://www.ncbi.nlm.nih.gov/pubmed/27869569
http://www.ncbi.nlm.nih.gov/pubmed/15656018
http://www.ncbi.nlm.nih.gov/pubmed/17272948
http://www.ncbi.nlm.nih.gov/pubmed/1798811
https://doi.org/10.1192/bjp.152.3.367
http://www.ncbi.nlm.nih.gov/pubmed/3167372
http://www.ncbi.nlm.nih.gov/pubmed/3318754
https://doi.org/10.1371/journal.pone.0196820


39. Courty A, Godart N, Lalanne C, Berthoz S. Alexithymia, a compounding factor for eating and social

avoidance symptoms in anorexia nervosa. Compr Psychiatry. 2015; 56:217–28. https://doi.org/10.

1016/j.comppsych.2014.09.011 PMID: 25443977

40. Rein Z, Duclos J, Perdereau F, Curt F, Apfel A, Wallier J et al. Expressed emotion measure adaptation

into a foreign language. Eur Eat Disord Rev. 2011; 19(1):64–74. https://doi.org/10.1002/erv.1008

PMID: 20957768

41. Le Grange D, Lock J, Agras WS, Moye A, Bryson SW, Jo B, et al. Moderators and mediators of remis-

sion in family-based treatment and adolescent focused therapy for anorexia nervosa. Behav Res Ther.

2012; 50(2):85–92. https://doi.org/10.1016/j.brat.2011.11.003 PMID: 22172564

42. Steinhausen HC. The outcome of anorexia nervosa in the 20th century. Am J Psychiatry 2002; 159

(8):1284–1293. https://doi.org/10.1176/appi.ajp.159.8.1284 PMID: 12153817

43. Herpertz-Dahlmann B, Müller B, Herpertz S, Heussen N, Hebebrand J, Remschmidt H. Prospective 10-

year follow-up in adolescent anorexia nervosa: course, outcome, psychiatric comorbidity, and psycho-

social adaptation. J Child Psychol Psychiatry. 2001; 42(5):603–12. PMID: 11464965

44. Fleiss JL. Measures of effect size for categorical data. In: Cooper H, Hedges LV, editors. The Handbook

of research synthesis. New york: Russel Sage Foundation;1994. pp 245–260.

45. Bender R., Lange S. Adjusting for multiple testing—when and how? J Clin Epidemiol. 2001; 54: 343–

349. PMID: 11297884

46. Rienecke RD, Accurso EC, Lock J, Le Grange D. Expressed Emotion, family functioning, and treatment

outcome for adolescents with Anorexia Nervosa. Eur Eat Disord Rev. 2016; 24(1):43–51. https://doi.

org/10.1002/erv.2389 PMID: 26201083

47. Van Furth EF, Van Strien DC, Martina LM, Van Son MJM, Hendrickx JJ, Van Engeland H. Expressed

emotion and the prediction of outcome in adolescent eating disorders. Int J of Eat Dis. 1996; 20(1):19–

31.

48. Barrowclough C, Hooley JM. Attributions and expressed emotion: a review. Clin Psychol Rev. 2003; 23

(6):849–80. PMID: 14529701

49. Van Os J, Marcelis M, Germeys I, Graven S, Delespaul P. High expressed emotion: marker for a caring

family? Compr Psychiatry. 2001; 42(6):504–507. https://doi.org/10.1053/comp.2001.27899 PMID:

11704944

50. Wamboldt FS, O’Connor SL, Wamboldt MZ, Gavin LA, Klinnert MD. The five-minute speech sample in

children with asthma: deconstructing the construct of expressed emotion. J Child Psychol Psychiatry.

2000; 41(7):887–898. PMID: 11079431

51. McCarty C.-A., Lau A.-S., Valeri S.-M., & Weisz J.-R. Parent-child interactions in relation to critical and

emotionally overinvolved expressed emotion (EE): is EE a proxy for behavior? Journal of Abnormal

Child Psychology, 2004; 32(1): 82–93.

52. Peris T.-S., Miklowitz D.-J. Parental Expressed Emotion and Youth Psychopathology: New Directions

for an Old Construct. Child Psychiatry and Human Development. https://doi.org/10.1007/s10578-014-

0526-7 PMID: 25552241

53. Fiese B.-H., Wamboldt F.-S. Coherent accounts of coping with a chronic illness: convergences and

divergences in family measurement using a narrative analysis. Family Process, 2003; 42(4):439–51.

PMID: 14979216

54. McCarty CA, Lau AS, Valeri SM, Weisz JR. Parent-child interactions in relation to critical and emotion-

ally overinvolved expressed emotion (EE): is EE a proxy for behavior? J Abnorm Child Psychol 2004;

32(1):82–93.

55. Singh S, Harley K, Suhail K. Cultural specificity of emotional overinvolvement: a systematic review.

Schizophrenia Bulletin https://doi.org/10.1093/schbul/sbr170 PMID: 22190078

56. Kyriacou O, Treasure J, Schmidt U. Expressed emotion in eating disorders assessed via self-report: an

examination of factors associated with expressed emotion in carers of people with anorexia nervosa in

comparison to control families. Int J Eat Disord. 2008; 41(1):37–46. https://doi.org/10.1002/eat.20469

PMID: 17922532

57. Kyriacou O, Treasure J, Schmidt U. Understanding how parents cope with living with someone with

anorexia nervosa: Modelling the factors that are associated with carer distress. Int J Eat Disord. 2008;

41(3):233–42. https://doi.org/10.1002/eat.20488 PMID: 18008326

58. Treasure J, Crane A, McKnight R, Buchanan E, Wolfe M. First do no harm: iatrogenic maintaining fac-

tors in anorexia nervosa. Eur Eat Disord Rev 2011; 19(4):296–302. https://doi.org/10.1002/erv.1056

PMID: 21714039

59. Schmidt U, Treasure J. Anorexia Nervosa: valued and visible. A cognitive-interpersonal maintenance

model implications for research and practice. Br J Clin Psychol 2006; 45(3):343–366.

Expression Emotion and outcome

PLOS ONE | https://doi.org/10.1371/journal.pone.0196820 July 31, 2018 13 / 14

https://doi.org/10.1016/j.comppsych.2014.09.011
https://doi.org/10.1016/j.comppsych.2014.09.011
http://www.ncbi.nlm.nih.gov/pubmed/25443977
https://doi.org/10.1002/erv.1008
http://www.ncbi.nlm.nih.gov/pubmed/20957768
https://doi.org/10.1016/j.brat.2011.11.003
http://www.ncbi.nlm.nih.gov/pubmed/22172564
https://doi.org/10.1176/appi.ajp.159.8.1284
http://www.ncbi.nlm.nih.gov/pubmed/12153817
http://www.ncbi.nlm.nih.gov/pubmed/11464965
http://www.ncbi.nlm.nih.gov/pubmed/11297884
https://doi.org/10.1002/erv.2389
https://doi.org/10.1002/erv.2389
http://www.ncbi.nlm.nih.gov/pubmed/26201083
http://www.ncbi.nlm.nih.gov/pubmed/14529701
https://doi.org/10.1053/comp.2001.27899
http://www.ncbi.nlm.nih.gov/pubmed/11704944
http://www.ncbi.nlm.nih.gov/pubmed/11079431
https://doi.org/10.1007/s10578-014-0526-7
https://doi.org/10.1007/s10578-014-0526-7
http://www.ncbi.nlm.nih.gov/pubmed/25552241
http://www.ncbi.nlm.nih.gov/pubmed/14979216
https://doi.org/10.1093/schbul/sbr170
http://www.ncbi.nlm.nih.gov/pubmed/22190078
https://doi.org/10.1002/eat.20469
http://www.ncbi.nlm.nih.gov/pubmed/17922532
https://doi.org/10.1002/eat.20488
http://www.ncbi.nlm.nih.gov/pubmed/18008326
https://doi.org/10.1002/erv.1056
http://www.ncbi.nlm.nih.gov/pubmed/21714039
https://doi.org/10.1371/journal.pone.0196820


60. Chaplin TM. Gender and Emotion Expression: A developmental contextual perspective. Emot Rev

2015; 7(1):14–21. https://doi.org/10.1177/1754073914544408 PMID: 26089983

61. Winn S, Perkins S, Walwyn R, Schmidt U, Eisler I, Treasure J, et al. Predictors of mental health prob-

lems and negative caregiving experiences in carers of adolescents with bulimia nervosa. Int J Eat Dis-

ord 2007; 40, 171–178. https://doi.org/10.1002/eat.20347 PMID: 17089419

62. Moskovich AA, Timko CA, Honeycutt LK, Zucker NL, Merwin RM. Change in expressed emotion and

treatment outcome in adolescent anorexia nervosa. Eat Disord. 2017; 25(1):80–91. http://dx.doi.org/10.

1080/10640266.2016.1255111 PMID: 27869569

Expression Emotion and outcome

PLOS ONE | https://doi.org/10.1371/journal.pone.0196820 July 31, 2018 14 / 14

https://doi.org/10.1177/1754073914544408
http://www.ncbi.nlm.nih.gov/pubmed/26089983
https://doi.org/10.1002/eat.20347
http://www.ncbi.nlm.nih.gov/pubmed/17089419
http://dx.doi.org/10.1080/10640266.2016.1255111
http://dx.doi.org/10.1080/10640266.2016.1255111
http://www.ncbi.nlm.nih.gov/pubmed/27869569
https://doi.org/10.1371/journal.pone.0196820

