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Abstract

Objective—Family-Based Treatment (FBT) for adolescent Anorexia Nervosa (AN) promotes
faster weight restoration when compared to other treatments. However, the mechanisms through
which this occurs are not clarified. This study explored the trajectories of parental self-efficacy and
perceived family flexibility during FBT and Systemic Family Therapy (SyFT). We also explored
whether parental self-efficacy mediates the effects of treatment on weight gain early in treatment.

Method—158 adolescents (12-18 years old; 89% girls) and their parents were randomized to
FBT or SyFT. Parental self-efficacy as well as adolescents’ and parental perceptions of the
family’s flexibility were collected at baseline and at sessions 2, 4, 6, and 8.

Results—Over time, only parents in FBT reported significantly greater self-efficacy. The change
in maternal self-efficacy over the first 8 weeks of treatment was a significant mediator of session
10 weight gain. There were no significant group differences in perceived flexibility by session 8.

Discussion—Both parents in FBT and mothers in SyFT understand early the need to change
their family’s rules and roles. However, the specific strategies of FBT appear to mediate early
weight gain in AN.

Anorexia Nervosa (AN) is a serious and potentially life threatening illness. Parents whose
child has AN are advised to act promptly to minimize the risk of medical and psychosocial
problems (Krug et al., 2013), making weight restoration a priority. Early weight gain also
predicts a greater likelihood of recovery over time; the definition of “early” varies across
existing studies, with some identifying weight gain by session 4 as a potential predictor of
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outcome (Doyle, Le Grange, Loeb, Doyle, & Croshy, 2010; Le Grange, Accurso, Lock,
Agras, & Bryson, 2014; Madden et al., 2015; Nazar et al., 2017). Thus, understanding the
mechanisms which promote early weight gain is an important next step that could suggest
how to refine the intervention and improve treatment response.

Different family interventions have been developed and manualized for adolescent AN.
Family-Based Treatment (FBT) focuses on coaching parents in renourishing their child,
while in Systemic Family Therapy (SyFT), uncovering and changing maladaptive
relationships and communication patterns within the family system is the primary target of
treatment (Lock & Le Grange, 2015; Pote, Stratton, Cottrell, Shapiro, & Boston, 2003). A
recent randomized controlled trial (RCT) comparing FBT and SyFT for adolescent AN
found at the end of the treatment, patients in both treatments reached an average ideal body
weight greater than 91%, and there were no significant differences between the treatments
(Agras et al., 2014). However, patients in FBT gained weight faster, and had fewer
hospitalizations and a total of fewer days in the hospital than patients in SyFT (Lock et al.,
2016).

One factor that has been proposed as a mechanism associated with change in family therapy
is parental self-efficacy, i.e., the degree to which the parents believe that their parenting-
related decisions and actions will attain desired outcomes (de Montigny & Lacharité, 2005).
In FBT for adolescent AN, an improvement in parental self-efficacy has been associated
with adolescents’ reduced eating, anxiety, and depressive pathology (Robinson, Strahan,
Girz, Wilson, & Boachie, 2013). When parental self-efficacy was compared between
families of adolescents with AN receiving FBT or individual therapy (i.e., adolescent-
focused therapy), increases in parental self-efficacy during FBT were associated with greater
weight gain (Byrne, Accurso, Arnow, Lock, & Le Grange, 2015).

Families beginning treatment for adolescent AN are often pessimistic about their family’s
ability to focus on behaviors reducing AN symptoms (Dimitropoulos, Carter, Schachter, &
Woodside, 2008). Elevated rigidity may impede a family’s ability to shift roles (Rockwell,
Boutelle, Trunko, Jacobs, & Kaye, 2011), however elevated flexibility may interfere with
reinforcing the needed behavioral change (Rhodes, Baillie, Brown, & Madden, 2005); thus,
understanding the degree of family flexibility associated with earlier weight restoration is
important to informing treatment.

The current study aimed to assess the role of parental self-efficacy and familial perceptions
of flexibility in treatment. We predict that self-efficacy and flexibility will mediate the effect
of treatment (FBT vs. SyFT) on early weight gain because these are early treatment targets
of FBT, whereas communication patterns and general family functioning are the main
treatment targets of SyFT early in treatment.

Participants included 158 adolescents, ages 12—-18 who met DSM-IV-TR criteria for AN
with the exception of the amenorrhea requirement (APA, 2000) and their families. Full
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information regarding recruitment and randomization appears in a separate report (Agras et
al., 2014).

Interventions

Measures

Families were randomized to receive either FBT or SyFT. Each of these manualized
treatments consists of 16 sessions delivered over 9 months. FBT focuses on supporting
parents in the re-nourishment of their adolescent to a healthy weight (Lock & Le Grange,
2015). SyFT focuses on family interactions that precipitate or maintain AN. In SyFT, the
therapist focuses on identifying, reframing, and changing non-adaptive beliefs, attitudes, and
behaviors that may reinforce AN, and concentrates on using the family’s strengths to work
toward recovery (Pote et al., 2003).

Self-report measures were collected at baseline and sessions 2, 4, 6, and 8. Participants’
weight was recorded at baseline and each treatment session.

Family Adaptability and Cohesion Evaluation Scale (FACES; Olson, 2011). This scale,
assessing perceived level of family flexibility, ranging from rigidity to chaos, was separately
rated by the adolescent and by each parent.

General Self-Efficacy Scale (GSE; Schwarzer & Jerusalem, 1995). A measure of the
individual’s sense of competency to cope with challenges was completed by each parent
separately.

Data analysis

Baseline differences between treatment groups at randomization were assessed using
independent t-tests. Baseline differences between mothers and fathers in self-efficacy scores,
and differences between adolescents, mothers, and fathers in flexibility were analyzed using
a series of paired t-tests. To assess changes in self-efficacy and flexibility over the five time
points, we used mixed effects models for each dependent variable and for each family
member separately. In all models, the fixed explanatory variables were treatment arm and
baseline values. The models also contained random effects for time. Mixed effects modeling
was performed by intent-to-treat analysis using all participants whose data were available at
each time point. Missing data points were treated as missing at random (Mallinckrodt, Clark,
& David, 2001). Piecewise growth models with a change point at week 4 for flexibility
provided the best fit for the flexibility data (Singer & Willett, 2003). Exploratory mediator
analyses (MacArthur Approach) were conducted to test whether the changes in parental self-
efficacy from baseline to session 8 mediated the effects of treatment type on weight gain by
session 10 (Kraemer, Wilson, Fairburn, & Agras, 2002). According to this model, a variable
in an RCT could be considered a mediator if (a) it was measured post-randomization; (b) it
is significantly different between treatment arms; and (c) either a significant main effect of
the mediator on the outcome and/or an interaction effect between treatment arm and the
mediator are found (Kraemer, Kiernan, Essex, & Kupfer, 2008). We calculated the change
scores of maternal and paternal self-efficacy from BL to session 8, and weight (in kgs) from
BL to session 10. All analyses were conducted with SPSS, version 23.
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Participant characteristics and baseline analyses

The average age of adolescent participants was 15.3 (SD=1.8) years, and 89.2% were
female. 79.1% were White, 10.1% Hispanic and 5.1% Asian. No significant groups
differences were found in any of the baseline or demographic variables. Full details of
sample characteristics as well as enrollment and attrition can be found in the original report.
(Agras et al., 2014)

Baseline differences between family members in parental self-efficacy and balanced

flexibility

At baseline, there were no significant differences between maternal and paternal self-
efficacy (t=1.47, p=.14) or flexibility (t=—.66, p=.51). Although all family members
evaluated their family’s balanced flexibility within the low band of the “flexible” range,
adolescents perceived their families as even less flexible than their mothers or fathers (t=—-.
29, p<.01, and t=-.78, p<.01, respectively).

Parental Self-Efficacy over Time

Analyses showed that mothers and fathers receiving FBT reported significantly improved
self-efficacy from baseline to session 8, while parents in SyFT did not report a significant
change (see Table 1 as well as Figure 1).

Family Members’ Balanced Flexibility over Time

Table 2 presents piecewise linear growth curve models conducted for each family member
separately, with a knot (i.e., change point) at week 4. Analyses showed a significant decline
in perceived flexibility over the first four sessions of treatment, among mothers in the two
treatment groups and fathers in FBT. However, all perceptions remained within the flexible
range. There were no significant differences in flexibility at week 8 between adolescents,
mothers, or fathers in FBT and their SyFT counterparts.

Mediation analysis

Both maternal and paternal change in reported self-efficacy from BL to session 10 met the
two preliminary requirements for testing mediation, per the MacArthur framework, i.e., they
were both measured post-randomization and were significantly different between FBT and
SyFT groups. These prerequisites were not met for flexibility perceptions. The change in
maternal self-efficacy from baseline to session 8 mediated the treatment effect on weight
gain from baseline to session 10. A regression analysis with weight gain by session 10 as the
outcome variable — illustrated in Figure 2 - indicated that both treatment group and change
in maternal self-efficacy had a specific main effect on weight gain (B=1.96, Cl=.52,3.41, p=.
008 and B=1.45, ClI=.47,2.43, p=.004, respectively). However, there was no significant
interaction term (B=.82, Cl=-1.14,2.78, p=.83). The change in paternal self-efficacy from
BL to session 8 was not a mediator of weight gain from BL to session 10. Neither treatment
group nor paternal self-efficacy change had significant main effects (B=1.60, Cl=-.059,
3.25,p=.058 and B=-.60, C1=-1.35,1.23, p=.93, respectively). The interaction term of
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treatment group and paternal self-efficacy, however, was significant (B=3.21, Cl= .62,5.79,
p=.02), but this was not sufficient to determine mediation.

DISCUSSION

This study explored self-efficacy and perceived flexibility as possible mechanisms of early
weight gain in family therapy. On average, parents receiving FBT reported significantly
greater increase in self-efficacy during early treatment than parents treated with SyFT which
supported our primary hypothesis. Improvement in maternal self-efficacy by session 8
mediated the effect of treatment on short-term weight gain. The interaction of treatment type
and change in paternal self-efficacy also predicted early weight gain. Perceived changes in
family flexibility were not related to early weight gain.

The relationship between improvement in self-efficacy and behavioral change is based in
theory and research.(Bandura, 1977; Gallagher et al., 2013). The finding that parents in FBT
reported greater increases in self-efficacy fits well with the proposed model of FBT which is
designed to help parents learn to increase their confidence in changing the maintaining
behaviors associated with weight loss (i.e., dieting and over-exercise) in AN. Empowering
parents to make these changes is a key tenet of the approach. In contrast, SyFT targets
maladaptive communication and family processes and therefore may at least early on lead to
questioning of current family roles such that parents might actually feel less empowered
initially. While the current mediator analysis is exploratory, it provides preliminary support
that changes in self-efficacy early in treatment are a possible mechanism for why
adolescents gain weight. This study’s findings that perceived family flexibility decrease
early in treatment may be line with the finding of increased parental self-efficacy in FBT. As
parents feel more empowered, they may employ their behavioral management strategies
more consistently, and not try to placate their child’s wishes to diet and/or over-exercise.
Thus, decreased flexibility may be a positive outcome early in FBT. Interestingly, mothers in
SyFT also reported decreased flexibility. It is possible that since mothers are more involved
in the treatment of their children (Martin et al., 2013; Whitney et al.), mothers who received
SyFT adopted have adopted techniques to affect their child’s eating earlier than their spouses
did.

This study has important limitations which must be considered in evaluating our data and
conclusions. Considering that the data are self-report, it is unclear if family members’
ratings of flexibility and self-efficacy translate into observable behaviors. Since self-reports
were administered following the weighing, parental self-efficacy may have increased when
the adolescent gained weight, and parents perceived their behaviors as effective. Further, the
FACES may not show sufficient sensitivity to detect changes in this population, a finding
congruent with previous data (Rhodes et al., 2005). Sibling perspectives on family
functioning would have provided additional context but were not measured. Additionally,
this study did not explore weight gain by session 4, which has been found as predictive of
remission. Finally, this study did not assess other aspects of family functioning that have
been examined in other studies, such as clarity of communication and rules, proactive
problem solving, and affective responding.
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While both FBT and SyFT provide a framework to combat AN, this analysis supports the
view that changes in parental self-efficacy may be a mechanism through which FBT may
help adolescents achieve faster weight gain which may in turn lead to faster recovery rates at
lower costs (Agras et al., 2014; Lock et al., 2016). The current study is a secondary,
exploratory analysis and testing to confirm these preliminary findings in an adequately
powered RCT is needed before definitive conclusions about the role of parental self-efficacy
and flexibility can be reached.

Acknowledgments

FUNDING INFORMATION

This study was funded by the National Institute of Mental Health. Grant Numbers: 1U01 MH076290, MH 076254,
MH 076251, MH 076255, MH 076252

REFERENCES

Agras W, Lock J, Brandt H, & et al. (2014). Comparison of 2 family therapies for adolescent anorexia
nervosa: A randomized parallel trial. JAMA Psychiatry, 71(11), 1279-1286. doi: 10.1001/
jamapsychiatry.2014.1025 [PubMed: 25250660]

American Psychiatric Association. (2000). Diagnostic and Statistical Manual, 4th edn, Text Revision
(DSM-1V-TR). Washington, DC: American Psychiatric Association.

Bandura A (1977). Self-efficacy: Toward a unifying theory of behavioral change. Psychological
Review, 84, 191-215. [PubMed: 847061]

Byrne CE, Accurso EC, Arnow KD, Lock J, & Le Grange D (2015). An exploratory examination of
patient and parental self-efficacy as predictors of weight gain in adolescents with anorexia nervosa.
International Journal of Eating Disorders, 48(7), 883-888. doi:10.1002/eat.22376 [PubMed:
25808269]

de Montigny F, & Lacharité C (2005). Perceived parental efficacy: concept analysis. Journal of
Advanced Nursing, 49(4), 387-396. doi: 10.1111/j.1365-2648.2004.03302.x [PubMed: 15701153]

Dimitropoulos G, Carter J, Schachter R, & Woodside DB (2008). Predictors of family functioning in
carers of individuals with anorexia nervosa. International Journal of Eating Disorders, 41(8), 739—
747. doi:10.1002/eat.20562 [PubMed: 18570190]

Doyle PM, Le Grange D, Loeb K, Doyle AC, & Croshy RD (2010). Early response to family-based
treatment for adolescent anorexia nervosa. International Journal of Eating Disorders, 43(7), 659—
662. doi: 10.1002/eat.20764 [PubMed: 19816862]

Gallagher M, Payne L, White K, Shear K, Woods S, Gorman G, & Barlow D (2013). Mechanisms of
change in cognitive behavioral therapy for panic disorder: the unique effects of self-efficacy and
anxiety sensitivity. Behaviour Research and Therapy, 15(11), 767-777.

Kraemer H, Wilson G, Fairburn CG, & Agras W (2002). Mediators and moderators of treatment
effects in randomized clinical trials. Archives of General Psychiatry, 59(10), 877-883. doi: 10.1001/
archpsyc.59.10.877 [PubMed: 12365874]

Kraemer HC, Kiernan M, Essex M, & Kupfer DJ (2008). How and Why Criteria Defining Moderators
and Mediators Differ Between the Baron & Kenny and MacArthur Approaches. Health
Psychology, 27(2 Suppl), S101-S108. doi:10.1037/0278-6133.27.2(Suppl.).S101 [PubMed:
18377151]

Krug I, Penelo E, Fernandez-Aranda F, Anderluh M, Bellodi L, Cellini E, . . . Treasure J (2013). Low
social interactions in eating disorder patients in childhood and adulthood: A multi-centre European
case control study. Journal of Health Psychol, 18(1), 26-37. doi: 10.1177/1359105311435946..

Le Grange D, Accurso EC, Lock J, Agras S, & Bryson SW (2014). Early weight gain predicts outcome
in two treatments for adolescent anorexia nervosa. International Journal of Eating Disorders, 47(2),
124-129. doi: 10.1002/eat.22221 [PubMed: 24190844]

Int J Eat Disord. Author manuscript; available in PMC 2019 September 23.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sadeh-Sharvit et al.

Page 7

Lock J, Agras WS, Bryson SW, Brandt H, Halmi KA, Kaye W, . . . Jo B (2016). Does family-based
treatment reduce the need for hospitalization in adolescent anorexia nervosa? International Journal
of Eating Disorders, 49(9), 891-894. doi:10.1002/eat.22536 [PubMed: 27062400]

Lock J, & Le Grange D (2015). Treatment Manual for Anorexia Nervosa: A Family-Based Approach:.
New York, NY: Guilford Publications.

Madden S, Miskovic-Wheatley J, Wallis A, Kohn M, Hay P, & Touyz S (2015). 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. International Journal of Eating
Disorders, 48(7), 919-922. doi: 10.1002/eat.22414 [PubMed: 26488111]

Mallinckrodt CH, Clark WS, & David SR (2001). Accounting for dropout bias using mixed-effects
models. Journal of biopharmaceutical statistics, 11(1-2), 9-21. doi: 10.1081/BIP-100104194
[PubMed: 11459446]

Martin J, Padierna A, Aguirre U, Gonzalez N, Mufioz P, & Quintana JM (2013). Predictors of quality
of life and caregiver burden among maternal and paternal caregivers of patients with eating
disorders. Psychiatry Research, 210(3), 1107-1115. doi: 10.1016/j.psychres.2013.07.039
[PubMed: 23998363]

Nazar BP, Gregor LK, Albano G, Marchica A, Coco GL, Cardi V, & Treasure J (2017). Early
Response to treatment in Eating Disorders: A Systematic Review and a Diagnostic Test Accuracy
Meta-Analysis. European Eating Disorders Review, 25(2), 67-79. doi: 10.1002/erv.2495 [PubMed:
27928853]

Olson D (2011). FACES IV and the circumplex model: Validation study. Journal of marital and family
therapy, 37(1), 64-80. doi: 10.1111/j.1752-0606.2009.00175.x. [PubMed: 21198689]

Pote H, Stratton P, Cottrell D, Shapiro D, & Boston P (2003). Systemic family therapy can be
manualized: research process and findings. Journal of Family Therapy, 25(3), 236-262. doi:
10.1111/1467-6427.00247

Rhodes P, Baillie A, Brown J, & Madden S (2005). Parental efficacy in the family-based treatment of
anorexia: preliminary development of the Parents Versus Anorexia Scale (PVA). European Eating
Disorders Review, 13(6), 399-405. doi: 10.1002/erv.661

Robinson AL, Strahan E, Girz L, Wilson A, & Boachie A (2013). ‘I Know | Can Help You’: Parental
Self-efficacy Predicts Adolescent Outcomes in Family-based Therapy for Eating Disorders.
European Eating Disorders Review, 21(2), 108-114. doi: 10.1002/erv.2180 [PubMed: 22556060]

Rockwell RE, Boutelle K, Trunko ME, Jacobs MJ, & Kaye WH (2011). An Innovative Short-term,
Intensive, Family-based Treatment for Adolescent Anorexia Nervosa: Case Series. European
Eating Disorders Review, 19(4), 362-367. doi: 10.1002/erv.1094 [PubMed: 21308869]

Schwarzer R, & Jerusalem M (1995). Generalized Self-Efficacy scale In Weinman J, Wright S &
Johnston M (Eds.), Measures in health psychology: A user’s portfolio. (pp. 35-37). Windsor, UK:
NFER-NELSON.

Singer JD, & Willett JB (2003). Applied longitudinal data analysis: Modeling change and event
occurrence. New York, NY: Oxford University Press.

Whitney J, Murray J, Gavan K, Todd G, Whitaker W, & Treasure J (2005). Experience of caring for
someone with anorexia nervosa: Qualitative study. The British Journal of Psychiatry, 187 (5), 444—
449; DOI: 10.1192/bjp.187.5.444 [PubMed: 16260820]

Int J Eat Disord. Author manuscript; available in PMC 2019 September 23.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Sadeh-Sharvit et al.

Self-Efficacy

3.1

2.9

2.8

2.7

2.6

2:5

2.4

23

2.2

BL EOT

Figure 1:
Parental Self-Efficacy over Time

Note: Parental Self-Efficacy was measured by GSE, at baseline, and 2-, 4-, 6-, and 8-
sessions.
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The Mediating Role of Maternal Self-Efficacy on the Effect of Treatment Type on Weight

Gain
Note: FBT, Family-Based Treatment. SyFT, Systemic Family Therapy.
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Table 1.

Differences in Self-Efficacy between Mothers and Fathers in FBT and SyFT over Time.

Variable Parent BL EOT Effect Size BL-Ses8
M (SD) M (SD) B SE t-value p
Maternal Self-Efficacy FBT 258(71) 3.01(66) .09 .02 4.27** 000 63
SYFT  270(73) 2.65(72) .03 .02 117 243 .07
Paternal Self-Efficacy ~ FBT 252(68) 2.89(68) .09 .02 3.60** .000 55
SyFT  253(74) 259(75) .03 .03 122 225 .08

Note: FBT, Family-Based Treatment. SyFT, Systemic Family Therapy.
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Differences in Family Flexibility Dimension between Adolescents, Mothers and Fathers in FBT and SyFT

over Time.
Variable BL Session 4 Effect Session 8 Effect
Size Size
BL- Ses4-
Ses4 Ses8
M (SD) M (SD) B SE t- p M (SD) B SE t- p
value value
Adolescents FBT 48.10 4523 -142 105 -135 .178 .20 46.02 .05 2.01 .03 .980 .06
(15.69)  (13.45) (13.8)
SyFT 4782 46.61 -55 1.03 -54 592 .09 48.00 A7 201 24 .814 .09
(15.53)  (12.59) (16.64)
Mothers FBT 52.46 48.13 -179 .85 -212 034 .38 51.19 114 158 72 470 .25
(11.19)  (11.68) (12.65)
SyFT 51.56 46.86 -260 .84 -3.09 .002 42 46.84 -15 159 -10 .923 0
(12.05)  (10.69) (10.24)
Fathers FBT 51.28 48.27 -290 .98 -2.98 .003 .28 52.0 .012 1.67 .01 .994 .38
(10.72)  (10.91) (9.0)
SyFT 54.98 50.40 -38 100 -.38 .70 44 51.56 58  1.67 .35 727 A1
(10.53)  (10.61) (10.92)

Note: FBT, Family-Based Treatment. SyFT, Systemic Family Therapy.
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