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Abstract
Background
The aim of this research was to investigate the relationship between family functioning, adolescent-parent attachment and remission, as well as changes in these variables over time for adolescents with severe anorexia nervosa treated with family based treatment (FBT). Understanding how families respond to treatment is important because the family will be the ongoing context for psychosocial development in the longer term. The relationship between family functioning and outcome is also an important variable because it is potentially modifiable during treatment and this may improve outcome.

Methods
Fifty-seven female adolescents treated with FBT in a randomised controlled trial were assessed at baseline, FBT session 20 and 12-months post FBT session 20. Data on family functioning and adolescent-parent attachment was collected from patients and their parents at each time point. A series of regression analyses were used to determine the relationship between family functioning and comorbidity at baseline, and the relationship with remission status over time. Repeat measure mixed-effects models were used to assess changes in family functioning and attachment quality over time.

Results
Greater adolescent perceived family functioning impairment was positively related to psychiatric comorbidity at the start of treatment. Conversely, better family functioning predicted higher self-esteem and stronger attachment quality. Adolescent’s reporting better general family functioning, communication and problem solving were more likely to be remitted at session 20, but not at 12-month follow-up. There was no overall improvement in family functioning for any respondent either during treatment or at follow-up, and no significant relationship between change and remission at either session 20 or follow-up.

Conclusions
The adolescent’s perspective on family functioning at the start of treatment impacts on a positive outcome. Addressing family issues earlier in FBT may be important for some patients. Further research is needed in this area to determine how these findings could be integrated into the current FBT model.

Trial registration
Australian Clinical Trials Register number: ACTRN012607000009415 (www.​anzctr.​org.​au).
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Plain English Summary
In this study, the adolescent’s view of family functioning was critical. Adolescents with more positive views had lower mental health difficulties, better self-esteem and better relationship quality with their parents. More positive adolescent but not parent views were related to better outcome at the end of treatment. There were no positive changes in family functioning during or after FBT with fathers, indicating increased difficulty during treatment that resolved after treatment. Addressing family issues for adolescents earlier in treatment is important and may improve outcome. Further research is needed to determine how these finding could be integrated into the current family based treatment model.

Background
Family therapy approaches (FT) for adolescent anorexia nervosa (AN) are currently recommended as first line outpatient treatment [1–4]. A number of family therapy approaches specific to AN have developed in the UK and USA since the mid 1980’s that share a common underlying tenet that the family is a key treatment resource, and the reduction of AN symptoms to reverse starvation should be the initial focus of treatment. While originally developed and tested at the Maudsley Hospital in the UK, dissemination has been aided by the availability of the Maudsley Service treatment manual, and Family Based Treatment manual (FBT) in the USA [5, 6]. The evidence for FT continues to expand with randomised controlled trials (RCT) indicating that approximately 25-50% of patients achieve changes in weight and eating disorder symptoms indicative of remission at the end of treatment and significant weight improvement occurs for a substantial majority of patients [7–14].
While FT is efficacious, limited information exists to help improve treatment outcomes when response is poor. Thus, understanding more about moderators and mediators of outcome remains an important goal to improve treatment response [15]. Much of what we know about poor treatment response for adolescents identifies pre-existing factors such as length of illness, prior hospitalisation and being older, which are not modifiable when treatment begins [13, 16]. However, family functioning is a variable that can be modified during treatment, potentially improving treatment response [17]. While family factors are not recognised as causing AN [18], the illness does impact on the family and thus family functioning can operate as a maintaining factor effecting treatment response [19, 20].
A number of elements of family functioning have been related to outcome in previous FT studies. Positive relationship patterns at the start of treatment, such as parental warmth (i.e. emotional attunement) and family cohesion have been associated with good end of treatment outcome [21, 22]. Similarly, better family maintenance (i.e. organisation and control) early in treatment predicts good outcome [22]. Negative impacts on outcome have been seen with a communication style characterised by critical comments from mother to child [8, 13, 17].
Positive changes in family functioning appear to improve outcome in FT. A recent study of FBT and individual therapy [23, 24] identified a number of positive changes in family functioning during treatment that were predictive of end of treatment remission status. Specifically, these included; mother-reported general family functioning (i.e. overall health), father-reported problem solving (i.e. capacity to problem solve critical issues that threaten the families integrity), and adolescent-reported roles (i.e. family members knowing what, and when they need to take on tasks). Similarly, an earlier study identified improvement in family cohesion and emotional expressiveness 6 months into treatment predicted better outcome at the end of treatment [22]. While not the primary aim of the FT models referred to here, changes in family functioning and relationships during treatment are likely given the focus on problem solving, role clarity and direct communication in the early phases of treatment and the focus on healthy adolescent-parent relationship patterns later in treatment [5]. Although, the reverse may occur if treatment progress is poor [25].
The relationship between pre-treatment family functioning, changes in family functioning and remission for adolescent’s with higher levels of AN symptomology is unclear. Previous studies have indicated that patients with higher levels of eating disorder psychopathology and comorbid psychiatric symptomatology tend to remit at lower rates [16, 22]. Poorer general family functioning is also related to greater levels of eating disorder pathology and psychiatric symptoms [24]. Family functioning may be more critical to outcome for these patients [16] because mobilising the family in the face of elevated eating disorder, mood and anxiety symptoms may be too challenging. In addition, families in this situation may need to be more actively engaged in managing and supporting their offspring over a longer period, placing additional strain on family wellbeing, and adolescent-parent attachment, which could lead to a deterioration in function over time [26, 27].
Whether changes in family functioning or adolescent-parent attachment occur, or predict remission status in the longer term in adolescents with severe AN is unclear. Previous FBT studies investigating the link between family functioning and treatment response have primarily involved individuals with low levels of AN psychopathology, psychiatric comorbidity and medical complications [24]. Given hospitalisation is also a predictor of poor outcome [13, 16, 28], patients requiring medical admission, combined with these other markers of severity, may be at increased risk of poor response and are an important population to examine.
This post hoc exploratory study investigated the impact of family functioning and adolescent-parent attachment on treatment outcomes for adolescents with high levels of AN psychopathology, hospitalised for management of medical instability prior to manualised Family Based Treatment (FBT) as described by Lock and Le Grange [5]. The first aim was to investigate the salience of the relationship between adolescent-, mother- and father-reported general family functioning health and eating disorder psychopathology, psychiatric co-morbidity and adolescent-parent attachment at the beginning of treatment, in this unwell patient group. The second aim was to investigate whether mother-, father- and adolescent-reported family functioning, measured on multiple dimensions, adolescent-parent attachment quality at the beginning of treatment, and changes in family functioning and adolescent-parent attachment quality during treatment, predicted remission at FBT session 20 and at 12-month follow-up. The third aim was to examine changes in family functioning dimensions and parent-adolescent attachment quality over the course of treatment and follow-up for mothers, fathers and adolescents.

Method
Participants
Participants (n = 57) were a subset from a previously reported randomised controlled trial investigating the role of inpatient weight restoration prior to outpatient family-based treatment [12]. To be eligible for inclusion in the original study, participants met DSM-IV criteria for AN of less than 3 years duration [29] and were medically unstable at the time of hospital admission [hypothermic (temperature < 35.5 °C), brady-cardic (heart rate < 50 beats/min), hypotensive (blood pressure < 80 mmHg systolic and <40 mmHg diastolic), orthostatic instability (pulse increase >20 beats/min, systolic blood pressure decrease >20 mmHg) or QT interval corrected for heart rate > 0.45 s]. No participants were excluded due to co-morbid psychiatric conditions, no participants had been hospitalised for AN previously or had received FBT before the RCT. Eligible participants were randomly assigned to either medical stabilisation (MS) or minimum weight restoration (WR) before outpatient FBT. Further details have been reported in the main trial paper [12]. Participants included in the current study were patients from either group (MS = 28; WR = 29) who completed the treatment protocol (i.e. inpatient admission and 20 sessions of FBT, unless treatment goals were met prior) and reliably completed the assessment measures of interest at session 20 and 12-month follow-up. This subset represented 82.6% of the 69 patients who completed the RCT protocol. There were no significant differences between this subset (n = 57) and the RCT cohort on any baseline variable, and no significant differences between the MS and WR patients in this study for age, illness duration, weight or eating disorder psychopathology at baseline. The only significant difference between the MS and WR group was weight at discharge, i.e. start of FBT, as determined by the RCT protocol. There was no difference in remission rate between MS and WR patients at any assessment point in this study (n = 57). Therefore, the MS and WR groups were combined for this analysis.

Intervention
FBT [5] is a three-phase model that directs parents to initially take responsibility for weight gain and a return to normal eating, so as to reverse the starvation caused by AN. As treatment progresses into phases two and three, responsibility for eating is gradually handed back to the adolescent so they can progress independently with both food and normal adolescent tasks. This progression aims to ensure safety, but is also developmentally sensitive, shifting the focus back to the adolescent when they are able to manage the AN [5, 30]. FBT therapists were three psychologists and a social worker. Supervision was provided weekly by experienced supervisors (AW and PR) with more that 5 years experience with FBT. Treatment fidelity was assessed by reviewing videos of a random sample (5%) of sessions by an author of the treatment manual [12].

Assessments
Participants were assessed at baseline, session 20 of FBT and 12-months after session 20. Remission outcome was defined as percent Expected Body Weight (%EBW) ≥ 95%, calculated using the Centre for Disease Control (CDC) growth charts [31] and an Eating Disorder Examination (EDE) Global Score within 1 SD of community norms [32, 33]. Previous FBT studies have utilised this definition [23, 34]. Family functioning and adolescent-parent attachment quality outcomes were assessed with the Family Assessment Device and Inventory of Parent and Peer Attachment as described below.

                           Baseline clinical characteristics included; age, illness duration (months), AN subtype [AN restricting (AN-R); AN binge/purging (AN-BP)], %EBW and Eating Disorder psychopathology, assessed with the Eating Disorder Examination (EDE) Global Score. The EDE is a structured and validated clinical interview [32, 33].

                           Co-morbid psychiatric clinical characteristics included depression, anxiety and obsessive compulsive disorder, assessed with the Schedule for Affective Disorders and Schizophrenia for School Aged Children (KSADS; [35]), with both patient and parent(s) interviewed. Adolescents reported depression, anxiety and Obsessive Compulsive Disorder (OCD) symptoms (RCADS; [36]), OCD impact (ChOCI-R; [37]), self-esteem [Rosenberg Self Esteem Scale (RSES; [38]) and global health functioning as assessed with the Child Health Questionnaire (CHQ-CF87; [39]).

                           Family functioning was measured using the Family Assessment Device (FAD; [40]) from adolescent, mother and father perspectives, or by one parent in non-intact families. The FAD is a self-report measure with 60-items divided into seven subscales assessing aspects of functioning and relationships within the family based on the McMaster model of family functioning [41]. The subscales are: Problem solving (ability to solve problems that affect the integrity and function of the family), Communication (clarity and directness of verbal messages to intended family member), Roles (Ability to define, establish and assign functions), Affective responsiveness (Openness to experience and show affect appropriate to situations, including emergencies), Affective involvement (interest and value placed on each other’s concerns and activities), Behaviour control (expression, maintenance and patterns of behaviour standards), and a unique General Functioning scale assessing the overall health of the family. The FAD is scored on a Likert scale 1 (strongly agree) to 4 (strongly disagree). Higher scores indicate greater difficulty, with General Functioning scale scores greater than 2.0 indicating clinical impairment [42]. The FAD is well-validated and reliable with internal consistency for the subscales between.72-.92 [42]. Internal consistencies for all respondent subscale scores were high with 87 fathers, 90 for mothers, and 90 for adolescents. The FAD been used in previous eating disorder studies and is completed by adolescent, mother and father [24, 43, 44].

                           Adolescent attachment relationship quality with parents was assessed with the Inventory of Parent and Peer Attachment (IPPA-45; [45, 46]). The IPPA is a 45-item questionnaire that aims to tap into the affective cognitive expectancies associated with representations of the quality, rather than categorisation of the attachment relationships between a young person and their mother and father. The IPPA is well validated and reliable [46] and has used in previous eating disorder studies. The IPPA-45 has reported internal consistencies of alpha 85 -.92 [47]. The adolescent completes the IPPA and only the mother and father scales were used in this study.

Statistical analysis
Distributional characteristics of outcome variables were evaluated using graphical displays and tests of distributional statistics (i.e., skew, kurtosis) to identify deviations from normality. To investigate the first aim, a series of regression analyses were used to examine the relationship between baseline variables and general family functioning for mothers, fathers and adolescents. FAD General Functioning subscale (GF) scores for mothers, fathers and adolescents were included simultaneously as predictors of baseline variables. To investigate the second aim, logistic regression analyses were used to evaluate the relationship between baseline, and changes, in family functioning using all FAD subscales and adolescent-parent attachment quality to remission at session 20 and 12-month follow-up. Change in FAD subscales and attachment were used as the independent variables and baseline scores as the covariate. Finally, to investigate the third aim, change in family functioning and adolescent-parent attachment quality between baseline, session 20 and 12-month follow-up, repeated measures mixed-effects models were used for mother, father and adolescent, on each FAD subscale, and attachment to mother and attachment to father on the IPPA. All analyses was done using available data for each mother, father and adolescent at each time point, with an alpha level of .05 for all statistical tests. Data were analysed using SPSS Version 21 for Windows.


Results
Patient characteristics
Adolescents had a mean age of 14.72 years (SD = 1.39) with duration of illness of 7.49 months (SD = 6.31). Sixty five percent had restricting AN (AN-R) and 35% had AN binge-purge sub-type (AN-BP). Expected Body weight (EBW) on admission was 78.30% (SD = 6.14). The group had high levels of eating disorder psychopathology with Global EDE mean of 3.16 (SD = 1.18), and high levels of comorbid psychiatric clinical illness: anxiety (27 participants, 47%); OCD (12 participants, 21%); and depression (30 participants, 53%). All adolescents were medically unstable at baseline requiring hospitalisation prior to family-based treatment. Most parents were married, with 11 (19.3%) either divorced or separated, including one reconstituted family. Two families were widowed.
Mean %EBW at session 20 was 94.26 (7.80) and 95.50 (9.87) at 12-month follow-up, with remission rate of 19% (11 patients) at session 20 and 32% (18 patients) at 12-month follow-up. Table 1 describes FAD and IPPA means at each time point. Higher FAD scores indicate poorer functioning and higher IPPA scores better attachment quality. FAD subscale means above established clinical impairment cut-offs [42] are noted in the table. Most FAD means were below the established clinical impairment cut-offs. At baseline adolescents were above the cut-off for Behaviour Control and parents below on all subscales. At session 20 adolescents and fathers were above the cut-off for communication and affective involvement, and fathers for General Functioning (GF). At 12-month follow-up adolescents and fathers were above the cut-off for Affective Involvement.Table 1FAD and IPPA at baseline, session 20 and 12 month follow up


	 	Adolescent

                                            n = 57
                                          
Mean (SD)
	Mother

                                            n = 55
                                          
Mean (SD)
	Father

                                            n = 46
                                          
Mean (SD)

	Family Assessment Device
	Baseline
	S20
	12mFU
	Baseline
	S20
	12mFU
	Baseline
	S20
	12mFU

	 General Functioning
	1.93 (.59)
	1.87 (.58)
	1.89 (.50)
	1.91 (.46)
	1.84 (.46)
	1.83 (.41)
	1.90 (.39)
	2.06a (.40)
	1.95 (.35)

	 Problem Solving
	2.07 (.53)
	2.00 (.44)
	2.03 (.50)
	2.01 (.42)
	1.99 (.38)
	1.98 (.38)
	2.01 (.30)
	2.09 (.28)
	2.01 (.31)

	 Communication
	2.15 (.46)
	2.20a (.46)
	2.18 (.42)
	1.99 (.36)
	2.02 (.41)
	2.05 (.37)
	2.04 (.29)
	2.20a (.32)
	2.08 (.33)

	 Roles
	2.15 (.47)
	2.04 (.41)
	2.02 (.43)
	2.13 (.30)
	2.16 (.32)
	2.10 (.36)
	2.17 (.43)
	2.24 (.32)
	2.15 (.40)

	 Affective Responses
	2.08 (.66)
	1.99 (.54)
	2.00 (.56)
	1.90 (.63)
	1.92 (.53)
	1.92 (.49)
	2.01 (.47)
	2.16 (.45)
	2.12 (.42)

	 Affective Involvement
	2.06 (.52)
	2.11a (.51)
	2.14a (.55)
	1.98 (.40)
	2.00 (.46)
	1.97 (.37)
	2.01 (.40)
	2.10a (.47)
	2.10a (.45)

	 Behaviour Control
	2.02a (.45)
	1.88 (.47)
	1.88 (.44)
	1.83 (.42)
	1.79 (.44)
	1.69 (.38)
	1.78 (.39)
	1.81 (.31)
	1.80 (.44)

	Inventory of Parent and Peer Attachment

	 Mother Attachment
	54.29 (9.44)
	51.59 (6.66)
	51.98 (6.78)
	 	 	 	 	 	 
	 Father Attachment
	51.33 (10.38)
	48.55 (6.66)
	48.83 (8.67)
	 	 	 	 	 	 


                                    aMean above the impaired functioning cutoffs established by Miller, et al. 1985 [42]
S20 = Session 20; 12mFU = 12 month follow up; Cutoffs - General Functioning ≥2.0; Problem Solving ≥2.2; Communication ≥2.2; Roles ≥2.3; Affective Responsiveness ≥2.2; Affective Involvement ≥2.1; Behaviour Control ≥1.9



                        

Relationship between general family functioning and baseline variables
Mother- and father-reported GF did not account for any variance in baseline characteristics investigated. Adolescent GF was not a significant predictor of adolescent reported eating disorder psychopathology, %EBW or illness duration. However, adolescent-reported GF accounted for significant unique variance in clinician diagnosed depression [β = 1.92, Wald X
                           2(1) = 7.62, p = .006] and adolescent-reported depression [RCADS; M = 57.47, SD = 16.32; β = 14.77,Wald X
                           2(1) = 14.69, p < .001;]; clinician-diagnosed anxiety [β = 2.40, Wald X
                           2(1) = 9.49, p = .002] and adolescent-reported anxiety [RCADS; M = 50.46, SD = 14.72; β = 14.21, Wald X
                           2(1) = 16.13, p < .000]; adolescent-reported OCD symptoms [RCADS; M = 42.96, SD = 13.26; β = 14.21, Wald X
                           2(1) = 10.14, p = .001] and OCD impact [ChOCI-R; M = 12.93, SD = 12.47; β = 6.27, Wald X
                           2(1) = 4.09, p = .043] indicating that poorer GF was associated with greater comorbid psychiatric symptoms. Poorer adolescent GF scores were associated with AN-BP diagnosis [β = 1.55, Wald X
                           2(1) = 5.55, p = .018]. Better GF was associated with higher adolescent-reported self-esteem [RSES; M = 16.56, SD = 6.93; β = −4.55, Wald X
                           2(1) = 7.12, p = .008]; stronger attachment to mother [β = −5.66, Wald X
                           2(1) = 6.51, p = .011] and stronger attachment to father [β = −5.069, Wald X
                           2(1) = 4.15, p = .042]. GF was not a significant predictor of adolescent-reported global health (CHQ-CF87; M = 47.82, SD = 32.14).

Baseline family functioning, adolescent-parent attachment and remission at session 20 and 12-month follow-up
Better adolescent-reported Problem Solving [β = −1.68, Wald X
                           2(1) = 4.759, p = .029; OR = 5.536, p = .019], Communication [β = −1.69, Wald X
                           2(1) = 4.102, p = .043; OR = 4.603, p = .032] and General Functioning [β = −2.69, Wald X
                           2(1) = 7.837, p = .005; OR = 12.344, p < .000] at baseline predicted remission at session 20, but not 12-month follow-up. Higher levels of father-reported Behavioural Control at commencement of treatment predicted remission at 12-month follow-up [β = 2.161, Wald X
                           2(1) = 4.183, p = .036; OR = 5.244, p = .022], but not at session 20. No aspects of mother-reported family functioning at baseline predicted remission status at session 20 or 12-month follow-up. Baseline adolescent attachment to mother and father did not predict remission at session 20 or 12-month follow-up.

Changes in family functioning, adolescent-parent attachment and remission at session 20 and 12-month follow-up
Change in mother-, father- and adolescent-reported family functioning domains at session 20 or 12-month follow-up did not predict remission status at either time point. Similarly, adolescent-reported attachment quality did not predict remission status at session 20 and 12-month follow-up.

Changes in family functioning between baseline, session 20 and 12-month follow-up
There were no main effects for time on any of the family functioning subscales for mothers or adolescents, although adolescent-reported Behavioural Control approached significance (p = .058). There was a main effect for time with father-reported Communication [F(2, 77.77) =5.32, p = .007, with a model pseudo-R
                           
                    2
                   of .03], Affective Responsiveness [F(2, 75.75) =3.03, p = .054 with a model pseudo-R
                           
                    2
                   of −.01], and General Functioning [F(2, 77.90) =4.23, p = .018, with a model pseudo-R
                           
                    2
                   of .003] with each subscale more impaired at session 20 but returning to baseline levels at 12-month follow-up. Adolescent-reported attachment to mother [F(2, 103.20) =4.45, p = .014, with a model pseudo-R
                           
                    2
                   of .04] and father [F(2, 99.75) = 4.28, p = .016, with a model pseudo-R
                           
                    2
                   of.04] declined from baseline to session 20, and then remaining unchanged at 12-month follow-up.


Discussion
This research investigated the impact of family functioning and adolescent-parent attachment on treatment outcomes for adolescents with high levels of AN psychopathology, hospitalised for management of medical instability prior to FBT. Firstly, the relationship between general family functioning health and AN, co-morbidity and family variables were assessed at the beginning of treatment to confirm the association with greater levels of symptomatology found in previous research [24]. Results indicated that poorer adolescent-reported general family functioning impairment predicted higher levels of comorbid psychiatric features, as well as an AN binge/purge diagnosis. This relationship between family functioning, comorbidity and AN binge/purge diagnosis from the adolescent’s perspective has been previously reported [24, 44, 48] and patients with these difficulties are vulnerable to poorer outcomes [16, 22]. Better adolescent-reported general family functioning was associated with higher adolescent self-esteem and stronger adolescent attachment with both parents, highlighting the interplay between healthy family functioning, attachment and adolescent psychosocial development [49]. These associations did not occur from the either parent’s perspective.
General family functioning in this study was not related to severity of eating disorder psychopathology, weight at admission or duration of illness, and levels of impairment were generally below the established clinical cut-offs [42]. Ciao and colleagues [24] reported baseline eating disorder pathology was associated with adolescent-reported general family functioning, and longer duration of illness associated with father-reported general family functioning [24]. However, in our group the illness duration was approximately 6 months shorter, while eating disorder psychopathology and rates of psychiatric comorbidity were substantially higher. Other FT studies [13, 23, 34, 50] report a longer duration of illness prior to treatment, indicating that our group became acutely unwell quickly, so one might hypothesise that the different finding between this study and Ciao et al. reflects the impact of greater illness duration.
Secondly, we investigated whether family functioning and attachment at the beginning of treatment, as well as changes during treatment, predicted remission. Adolescent-reported General Functioning, Communication and Problem solving at baseline predicted remission at session 20, but not follow-up. Attachment to mother or father did not predict remission at any time point. Other studies have also identified better family functioning as positively related to remission [21, 22], although direct comparisons to the current study are difficult because of different assessment measures employed. It is not surprising that adolescents who report more positive family health, better communication and problem solving, may be able to work more effectively with their parents to recover in FBT, given the emphasis on direct communication and problem solving to induce behaviour change [5]. Alternatively, adolescents who reported less family difficulty may have been more likely to remit anyway, given adolescents with better family functioning had lower rates of psychiatric comorbidity as noted above. Adolescents with poorer family functioning may be recognising pre-existing difficulties or their perspective reflects the impact of AN. Regardless, the adolescent’s perspective is crucial as the perception of poorer family functioning at baseline was a predictor of poor outcome at the end of treatment. Finding ways to address family issues early in treatment may improve outcome and this warrants further investigation. By addressing family functioning perceptions early in treatment, adolescents may experience a reduction in distress and feel more contained [51], helping to reduce the negative impact of co-morbid psychiatric problems on remission rates [22].
No elements of mother-reported family functioning at commencement of treatment were related to better outcome, however, higher levels of father-reported Behaviour Control (i.e. rules and expected behaviours) at commencement of treatment were positively related to remission status in the longer term. This seems counter intuitive as higher FAD scores usually indicate less family health. One might hypothesise that a higher score at baseline reflects the rigid control dimension (characterised by constricted range of, and low negotiation) in the McMaster model of family functioning, which forms the theory behind the FAD [41]. As the majority of adolescents did not meet remission criteria at session 20, fathers perceiving high behavioural control may have been well suited to persisting with phase 1 style parental management of AN in the longer term. This unexpected and preliminary finding requires further investigation, and highlights the difficulty in assessing family functioning in the context of a complex illness.
Thirdly, changes in family functioning and parent-adolescent relationship quality were explored. There was no overall improvement in family functioning for mothers, fathers or adolescents either during treatment or at follow-up and no significant relationship between change and remission at either session 20 or follow-up. Limited information on changes in family functioning during FBT currently exists. Previous FBT and FT studies employing different self report measures have reported improvement in family relationships and maintenance (control) from a parent perspective after 6 months of treatment [22] and positive changes in closeness for adolescent and parents after 12-months [13]. The only other FBT study to use the FAD reported improvement in communication and affective involvement at the end of treatment for mothers, fathers and adolescents [24]. The pattern in the current study was different as only changes in father-reported family functioning were significant. Interestingly, from the father’s perspective, general family health (GF), Communication and Affective responsiveness (showing affect appropriate to the situation) became more problematic by session 20, but reduced to baseline levels at 12-month follow-up. This is a new finding and possibly indicates some negative treatment impacts for fathers that dissipated after treatment. Alternatively, fathers may have had a greater awareness of family issues at session 20, but as time progressed became less concerned or adjusted to the situation and this is reflected in their response. Why this decline occurred for fathers and not mothers suggests the need to better understand treatment from different family member perspectives.
The reduction in attachment quality by session 20, which persisted at follow-up, was not expected given the relationship focus in the final stage of FBT. This finding warrants further investigation because qualitative findings with this group and other FT studies suggest improved relationship quality with parents after treatment [51, 52]. It may be that this finding reflects a negative treatment outcome, although there was no corresponding decline in adolescent perceived family functioning, which may have been expected if the decline was related to negative treatment outcome. An alternative hypothesis may be that the decline in relationship quality just reflects normal adolescent autonomy processes. A recent study with a shorter follow-up period reported a decline in attachment quality for this group, as well as for non-clinical adolescents, and no significant difference in attachment quality [53]. By the follow-up in this study patients were almost 2 years older, and older adolescents appear to report lower attachment levels with the IPPA when compared to younger teens [54]. Previous FBT studies have not investigated attachment quality and further research in this area is important because the current FBT model delays specific relationship and adolescent issues until later in treatment, and this may not be the most effective sequence of treatment.
Overall these findings suggest that family functioning is an important area to assess at the commencement of treatment. Adolescent-reported impairment at the commencement of treatment may indicate a need to deliver FBT with a more relational focus that considers additional ways to help the adolescent perceive that parental control is occurring with the right intention. Qualitative research suggests that it is important for adolescents to feel relationally connected to their family during FBT and this aids adolescents perceiving treatment as a unified family effort despite having control of eating taken away early in treatment [51]. Current published efforts to augment FBT have involved additional parent meal coaching early in treatment [55] or parent only FBT [34]. However, addressing relationship issues from the adolescent’s point of view may be another way to improve poor progress, especially given some initial evidence that systemic family therapy achieved a similar outcome to FBT in a recent trial [7]. Systemic family therapy as described by Agras et al. [7] allowed a focus on both relationship and eating issues, if the family indicated this need. Thus this model combined with FBT may be a potential augmentation that would suit families with both AN and family functioning or relationship difficulties and could be a focus for future research.
A limitation of this study was the use of self-report measures, and therefore the outcome may have differed with the inclusion of observational methods. However, both parent and adolescent reports were included; the measures were well validated and used in previous eating disorder research [24, 44]. Secondly, this study focused on a subset of those who completed the RCT protocol. While there were no significant differences between this group and those who completed the RCT, there is always the possibility additional data may have impacted the outcome. There are a number of strengths of the study. The patients had high levels of AN psychopathology, medical complications and psychiatric comorbidity representing the most unwell end of the AN spectrum and a group previously not included in family functioning research [24]. In addition, FBT was manualised and adolescent as well as parent perspectives considered at multiple time points.

Conclusions
While changes in family functioning during FBT were not related to remission status, adolescent perceived functioning at the commencement of treatment did predict remission. In particular, adolescents who perceived better communication and problem solving were more likely to respond to FBT. Investigating ways to improve adolescent perceptions of their family at the start of treatment may provide another area where treatment can be modified to improve outcome, especially for adolescents who are experiencing high levels of psychiatric comorbidity. In addition, finding ways to assess and modify family functioning early in treatment may be of particular benefit given other studies have noted the importance of early treatment response for other variables, such as weight [56, 57]. This study confirms the importance of understanding the family context from multiple perspectives and it remains a key area of adolescent eating disorder research.

Acknowledgements
Thank you to the families for their participation in this research and the clinical teams at SCHN and Westmead Hospital.
Funding
Not applicable.

Availability of data and materials
Not applicable.


Authors’ contributions
AW and JM designed the study. AW drafted the manuscript and was an investigator on the RCT. SM, ST served as primary investigators on the RCT, and along with PR provided critical analysis of the results and manuscript. RC and LC provided statistical expertise and reviewed the manuscript. All authors read and approved the final manuscript.

Authors’ information
Not applicable.

Ethics approval and consent to participate
This study was approved by the Human Research Ethics Committee of Sydney Children’s Hospital Network, Westmead Campus (2006/114). Participants gave informed written consent.

Consent for publication
Not applicable.

Competing interests
Andrew Wallis is a faculty members of the Training Institute for Child and Adolescent Eating Disorders. Paul Rhodes and Andrew Wallis receive royalties from IP Communications. Stephen Touyz has received fees for serving as consultant to Shire Pharmaceuticals advisory board and receives royalties from Hogrefe Publications, McGraw Hill Pubs and honoraria from Biomed Central.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


[image: Creative Commons]
                           Open AccessThis article is distributed under the terms of the Creative Commons Attribution 4.0 International License (http://​creativecommons.​org/​licenses/​by/​4.​0/​), which permits unrestricted use, distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://​creativecommons.​org/​publicdomain/​zero/​1.​0/​) applies to the data made available in this article, unless otherwise stated.

References
1.
Watson HJ, Bulik CM. Update on the treatment of anorexia nervosa: review of clinical trials, practice guidelines and emerging interventions. Psychol Med. 2013;43(12):2477–500.CrossrefPubMed

2.
Lock J. An update on evidence-based psychosocial treatments for eating disorders in children and adolescents. J Clin Child Adolesc Psychol. 2015;44(5):707–21.CrossrefPubMed

3.
Hay P, Chinn D, Forbes D, Madden S, Newton R, Sugenor L, Touyz S, Ward W. Royal Australian and new Zealand College of Psychiatrists clinical practice guidelines for the treatment of eating disorders. ANZJP. 2014;48(11):977–1008.CrossrefPubMed

4.
NICE: Eating disorders: recognition and treatment NG69. London: National Institute for Health and Care Excellence; 2017.

5.
Lock J, Le Grange D, Agras WS, Dare C. Treatment manual for anorexia nervosa: a family based approach. New York: Guilford; 2001.

6.
Eisler I, Simic M, Blessitt E, Dodge E. Maudsley service manual for child and adolescent eating disorders, Revised edn. London: Child and Adolescent Eating Disorders Service, South London and Maudsley NHS Foundation Trust; 2016.

7.
Agras WS, Lock J, Brandt H, Bryson SW, Dodge E, Halmi KA, Jo B, Johnson C, Kaye W, Wilfley D, et al. Comparison of 2 family therapies for adolescent anorexia nervosa: a randomized parallel trial. JAMA Psychiatry. 2014;71(11):1279–86.CrossrefPubMed

8.
Le Grange D, Eisler I, Dare C, Russell G. Evaluation of family treatments in anorexia nervosa: a pilot study. Int J Eat Disord. 1992;12:347–57.Crossref

9.
Lock J, Le Grange D, Agras WS, Moye A, Bryson SW, Jo B. Randomized clinical trial comparing family-based treatment with adolescent-focused individual therapy for adolescents with anorexia nervosa. Arch Gen Psychiat. 2010;67(10):1025–32.CrossrefPubMedPubMedCentral

10.
Robin AL, Siegel PT, Moye AW, Gilroy M, Dennis AB, Sikand A. A controlled comparison of family versus individual therapy for adolescents with anorexia nervosa. J Am Acad Child Adolesc Psychiatry. 1999;38(12):1482–9.CrossrefPubMed

11.
Russell GF, Szmukler GI, Dare C, Eisler I. An evaluation of family therapy in anorexia nervosa and bulimia nervosa. Arch Gen Psychiat. 1987;44(12):1047–56.CrossrefPubMed

12.
Madden S, Miskovic-Wheatley J, Wallis A, Kohn M, Lock J, Le Grange D, Jo B, Clarke S, Rhodes P, Hay P, et al. A randomized controlled trial of in-patient treatment for anorexia nervosa in medically unstable adolescents. Psychol Med. 2015;45(2):415–27.CrossrefPubMed

13.
Eisler I, Dare C, Hodes M, Russell G, Dodge E, Le Grange D. Family therapy for adolescent anorexia nervosa: the results of a controlled comparison of two family interventions. J Child Psychol Psychiatry. 2000;41(6):727–36.CrossrefPubMed

14.
Lock J, Agras WS, Bryson S, Kraemer HC. A comparison of short- and long-term family therapy for adolescent anorexia nervosa. J Am Acad Child Adolesc Psychiatry. 2005;44(7):632–9.CrossrefPubMed

15.
Kraemer HC, Wilson GT, Fairburn CG, Agras WS. Mediators and moderators of treatment effects in randomized clinical trials. Arch Gen Psychiat. 2002;59(10):877–83.CrossrefPubMed

16.
Le Grange D, Lock J, Agras WS, Moye A, Bryson SW, Jo B, Kraemer HC. Moderators and mediators of remission in family-based treatment and adolescent focused therapy for anorexia nervosa. Behav Res Ther. 2012;50(2):85–92.CrossrefPubMed

17.
Rienecke RD, Accurso EC, Lock J, Le Grange D. Expressed emotion, family functioning, and treatment outcome for adolescents with anorexia nervosa. Eur Eat Disorders Rev. 2016;24(1):43–51.Crossref

18.
Eisler I. Family models of eating disorders. In: Szmukler G, Dare C, Treasure J, editors. Handbook of eating disorders: theory, treatment and research. Oxford, UK: Wiley & Sons; 1995. p. 155–76.

19.
Eisler I. The empirical and theoretical base of family therapy and multiple family day therapy for adolescent anorexia nervosa. J Fam Ther. 2005;27(2):104–31.Crossref

20.
Whitney J, Eisler I. Theoretical and empirical models around caring for someone with an eating disorder: the reorganization of family life and inter-personal maintenance factors. J Ment Health. 2005;14(6):575–85.Crossref

21.
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. 2011;44(8):731–4.CrossrefPubMed

22.
Lock J, Couturier J, Bryson S, Agras S. Predictors of dropout and remission in family therapy for adolescent anorexia nervosa in a randomized clinical trial. Int J Eat Disord. 2006;39(8):639–47.CrossrefPubMed

23.
Lock J, Grange D, Agras WS, Moye A, Bryson SW, Jo B. Randomized clinical trial comparing family-based treatment with adolescent-focused individual therapy for adolescents with anorexia nervosa. Arch Gen Psychiat. 2010;67(10):1025–32.CrossrefPubMedPubMedCentral

24.
Ciao AC, Accurso EC, Fitzsimmons-Craft EE, Lock J, Le Grange D. Family functioning in two treatments for adolescent anorexia nervosa. Int J Eat Disord. 2015;48(1):81–90.CrossrefPubMed

25.
Nilsson K, Engstrom I, Hagglof B. Family climate and recovery in adolescent onset eating disorders: a prospective study. Eur Eat Disorders Rev. 2012;20(1):e96–102.Crossref

26.
Gowers S, North C. Difficulties in family functioning and adolescent anorexia nervosa. B J Psych. 1999;174:63–6.Crossref

27.
North C, Gowers S, Byram V. Family functioning and life events in the outcome of adolescent anorexia nervosa. B J Psych. 1997;171:545–9.Crossref

28.
Gowers SG, Clark A, Roberts C, Griffiths A, Edwards V, Bryan C, Smethurst N, Byford S, Barrett B. Clinical effectiveness of treatments for anorexia nervosa in adolescents: randomised controlled trial. B J Psych. 2007;191:427–35.Crossref

29.
American Psychiatric Association: Diagnostic and statistical manual of mental disorders 4th ed., text rev. edn. Washington, DC: American Psychological Association; 2000.

30.
Lock J, Le Grange D. Can family-based treatment of anorexia nervosa be manualized? J Psychother Pract Res. 2001;10(4):253–61.PubMedPubMedCentral

31.
Kuczmarski RJ, Ogden CL, Grummer-Strawn LM, Flegal KM, Guo SS, Wei R, Mei Z, Curtin LR, Roche AF, Johnson CL. CDC growth charts: United States. Adv Data. 2000;314:1–27.

32.
Cooper Z, Cooper PJ, Fairburn CG. The validity of the eating disorder examination and its subscales. B J Psych. 1989;154:807–12.Crossref

33.
Fairburn CG, Beglin SJ. Assessment of eating disorders: interview or self-report questionnaire? Int J Eat Disord. 1994;16(4):363–70.PubMed

34.
Le Grange D, Hughes EK, Court A, Yeo M, Crosby RD, Sawyer SM. Randomized clinical trial of parent-focused treatment and family-based treatment for adolescent anorexia nervosa. J Amer Acad Child Adolesc Psychiatry. 2016;55(8):683–92.Crossref

35.
Kaufman J, Birmaher B, Brent D, Rao U, Ryan N. Kiddie-sads-present and lifetime version (K-SADS-PL). Pittsburgh, OH: University of Pittsburgh, School of Medicine; 1996.

36.
Chorpita BF, Yim L, Moffitt C, Umemoto LA, Francis SE. Assessment of symptoms of DSM-IV anxiety and depression in children: a revised child anxiety and depression scale. Behav Res Ther. 2000;38(8):835–55.CrossrefPubMed

37.
Shafran R, Frampton I, Heyman I, Reynolds M, Teachman B, Rachman S. The preliminary development of a new self-report measure for OCD in young people. J Adolesc. 2003;26(1):137–42.CrossrefPubMed

38.
Rosenberg ML. Society and the adolescent self-image. Princeton, NJ: Princeton University Press; 1965.Crossref

39.
Landgraf JM, Abetz L, Ware JE. Child health questionnaire (CHQ): a user's manual. Boston: The Health Institute, New England Medical Center; 1996.

40.
Epstein NB, Baldwin LM, Bishop DS. The McMaster family assessment device. J Marital Fam Ther. 1983;9(2):171–80.Crossref

41.
Epstein NB, Bishop DS, Levin S. The McMaster model of family functioning. J Marital Fam Ther. 1978;4(4):19–31.Crossref

42.
Miller IW, Epstein NB, Bishop DS, Keitner GI. The McMaster family assessment device: Reliabilty and validity. J Marital Fam Ther. 1985;11(4):345–56.Crossref

43.
Emanuelli F, Ostuzzi R, Cuzzolaro M, Baggio F, Lask B, Waller G. Family functioning in adolescent anorexia nervosa: a comparison of family members' perceptions. Eat Weight Disord. 2004;9(1):1–6.CrossrefPubMed

44.
North C, Gowers S, Byram V. Family functioning in adolescent anorexia nervosa. B J Psych. 1995;167(5):673–8.Crossref

45.
Wilkinson RB, Goh DYL. Structural, age, and sex differences for a short form of the inventory of parent and peer attachment: the IPPA-45. J Relationships Res. 2014;e5:1–11.

46.
Armsden GC, Greenberg MT. The inventory of parent and peer attachment: individual differences and their relationship to psychological well-being in adolescence. J Youth Adolesc. 1987;16(5):427–54.CrossrefPubMed

47.
Wilkinson R. Age and sex differences in the influence of attachment relationships on adolescent psychological health. AJEDP. 2006;23(2):87–104.

48.
Casper RC, Troiani M. Family functioning in anorexia nervosa differs by subtype. Int J Eat Disord. 2001;30(3):338–42.CrossrefPubMed

49.
Moretti MM, Peled M. Adolescent-parent attachment: bonds that support healthy development. Paediatr Child Health. 2004;9(8):551–5.CrossrefPubMedPubMedCentral

50.
Lock J, Agras WS, Bryson S, Kraemer S. A comparison of short- and long-term family therapy for adolescent anorexia nervosa. J Am Acad Child Adolesc Psychiatry. 2005;44(7):632–9.CrossrefPubMed

51.
Wallis A, Rhodes P, Dawson L, Miskovic-Wheatley J, Madden S, Touyz S. Relational containment: exploring the effect of family-based treatment for anorexia on familial relationships. J Eat Disord. 2017;5(1):27.CrossrefPubMedPubMedCentral

52.
Medway M, Rhodes P. Young people’s experience of family therapy for anorexia nervosa: a qualitative meta-synthesis. Adv Eat Disord. 2016;4(2):189–207.Crossref

53.
Wallis A, Miskovic-Wheatley J, Madden S, Rhodes P, Crosby RD, Cao L, Touyz S. Family functioning and relationship quality for adolescents in family-based treatment with severe anorexia nervosa compared with non-clinical adolescents. Eur Eat Disorders Rev. 2017; 10.​1002/​erv.​2562.

54.
Wilkinson RB. The role of parental and peer attachment in the psychological health and self-esteem of adolescents. J Youth Adolesc. 2004;33(6):479–93.Crossref

55.
Lock J, Le Grange D, Agras WS, Fitzpatrick KK, Jo B, Accurso E, Forsberg S, Anderson K, Arnow K, Stainer M. Can adaptive treatment improve outcomes in family-based therapy for adolescents with anorexia nervosa? Feasibility and treatment effects of a multi-site treatment study. Behav Res Ther. 2015;73:90–5.CrossrefPubMedPubMedCentral

56.
Madden S, Miskovic-Wheatley J, Wallis A, Kohn M, Hay P, Touyz S. Early weight gain in family-based treatment predicts greater weight gain and remission at the end of treatment and remission at 12-month follow-up in adolescent anorexia nervosa. Int J Eat Disord. 2015;48(7):919–22.CrossrefPubMed

57.
Le Grange D, Accurso EC, Lock J, Agras S, Bryson SW. Early weight gain predicts outcome in two treatments for adolescent anorexia nervosa. Int J Eat Disord. 2014;47(2):124–9.CrossrefPubMed




OEBPS/sidebar.gif





OEBPS/cc-by.png
() _®





OEBPS/contact.gif





