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Abstract

Objective: People with anorexia nervosa often exhibit inefficiencies in executive functioning (central coherence and
set shifting) that may negatively impact on treatment outcomes. It is unclear from previous research whether these
inefficiencies can change over treatment. We aimed to (1) investigate whether executive functioning can improve
over treatment, (2) determine whether baseline executive functioning moderates treatment outcome, and (3)
examine whether baseline executive functioning predicts early change (i.e., increase in body mass index over the first
13 weeks of treatment) or remission.

Method: We conducted linear mixed model and logistic regression analyses on data from the Strong Without
Anorexia Nervosa trial (Byrne et al. in Psychol Med 47:2823-2833, 2017). This study was a randomised controlled trial
of three outpatient treatments for people with anorexia nervosa: Enhanced Cognitive Behavioural Therapy, Maudsley
Model Anorexia Nervosa Treatment for Adults, and Specialist Supportive Clinical Management.

Results: While set shifting clearly improved from baseline to end of treatment, the results for central coherence were
less clear cut. People with low baseline central coherence had more rapid reductions in eating disorder psychopathol-
ogy and clinical impairment than those with high baseline central coherence. Baseline executive functioning did not
predict early change or remission.

Discussion: The detail-focused thinking style commonly observed among people with anorexia nervosa may aid
treatment outcomes. Future research that is more adequately powered should replicate this study and examine
whether the same pattern of results is observed among people with non-underweight eating disorders.
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People with anorexia nervosa often have difficulty thinking flexibly and in terms of the big picture. We investigated
whether these thinking styles (1) change over treatment, (2) influence response to treatment, or (3) predict whether
people gain weight or overcome the eating disorder. We found that people were able to think more flexibly after
treatment. We also found that people who had more difficulty seeing the big picture prior to treatment had a more
rapid decrease in eating disorder symptoms and clinical impairment in treatment. Thinking styles did not predict
whether people gained weight early in treatment or overcame the eating disorder. Our findings suggest that the
detail-focused thinking style commonly observed among people with anorexia nervosa can be both a vulnerability

and a strength.

Background

Anorexia nervosa is a serious mental health condition
that can significantly impair physical health [1], disrupt
psychosocial functioning [2], and has a mortality rate six
times higher than that of the general population [3]. It is
also notoriously difficult to treat, with 40% of adult cli-
ents not completing stand-alone outpatient treatments,
and only 28% reaching remission at 12-month follow-up
[4]. Some of this poor treatment outcome may be due to
the significant inefficiencies in executive functioning that
are often observed among people with anorexia nervosa
[5-7].

These inefliciencies in executive functioning exist in
two key areas: central coherence and set shifting [5].
Inefficiencies in central coherence are characterized
by excessively detail-focused thinking at the expense
of the bigger picture [8], and inefficiencies in set shift-
ing by rigid, inflexible thinking with difficulty changing
responses when rules in the environment change [9].
These inefficiencies could reduce the impact of therapy
for people with anorexia nervosa. For example, they
could result in rigid thought patterns and behaviours
related to detail about food and weight that perpetuate
anorexia nervosa and could interfere with adopting a big-
picture perspective about life and the need for change.

It is unclear whether these inefficiencies can change
over the course of treatment. Some research has shown
that central coherence and set shifting changed inconsist-
ently or not at all over treatment [10—12]. However, other
research has found that central coherence and set shifting
can improve over treatment, for example, when targeted
with cognitive remediation therapy (for a systematic
review, see [13].

The present study utilised data from the Strong With-
out Anorexia Nervosa trial (SWAN; [4]. We conducted
exploratory, secondary data analyses to (1) make sense of
the inconsistent findings by investigating whether execu-
tive functioning can change over treatment, (2) deter-
mine whether baseline executive functioning moderates
treatment outcome, and (3) examine whether baseline
executive functioning predicts early change in body mass

index or remission. Based on Tchanturia and colleagues
[13], we predicted that executive functioning would
improve over treatment. In the absence of evidence, we
also predicted that people with higher executive func-
tioning would have better outcomes, show early change,
and achieve remission.

Method

The SWAN trial

The SWAN trial was a multi-site randomised controlled
trial across three Australian states. Participants were
randomly allocated to receive either Specialist Sup-
portive Clinical Management (SSCM; n=39), Maud-
sley Model Anorexia Nervosa Treatment for Adults
(MANTRA; n=41) or Enhanced Cognitive Behavioural
Therapy (CBT-E; n=40). In SSCM, the first half of ses-
sions combines clinical management and supportive psy-
chotherapy, whereas the second half of sessions focuses
on content dictated by the client [14-16]. MANTRA
targets factors maintaining anorexia nervosa, specifi-
cally, thinking style, socio-emotional impairments, close
others’ unhelpful responses to the illness, and posi-
tive beliefs about anorexia nervosa [17, 18]. CBT-E for
underweight clients involves motivational work, increas-
ing dietary intake and weight, tackling eating disorder
psychopathology, maintaining changes, and developing
strategies to overcome setbacks [19]. Independent rat-
ings demonstrated that all three treatments were highly
distinguishable [20]. In all three treatments, participants
were allocated 25 to 40 sessions based on their pre-treat-
ment BMI (<16=40 sessions; 16>17.5=30 sessions;
17.5<18.5=25 sessions) to allow the time required
to restore weight. The trial found no significant differ-
ences in outcomes between treatments, with significant
improvements across all three [4].

Participants

The overall SWAN sample comprised 120 participants
(95.8% female) who have been described previously
and more fully in Byrne et al. [4]. They had a mean age
of 26.19 years (SD=9.47), and a mean baseline body
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mass index (BMI) of 16.70 kg/m? (SD = 1.22). To be eli-
gible for participation, they had to meet the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5;
APA [21]) criteria for anorexia nervosa. Due to miss-
ing executive functioning data, the present study used
a subset of participants from the SWAN sample (for
demographic information, see Supplementary Table 1).

Measures

Participants completed the Wisconsin Card Sorting
Test (WCST; [22] and the Rey Complex Figure Test
(RCFT [23, 24] at baseline and end of treatment. Treat-
ment outcome measures were completed at baseline,
mid-treatment, end of treatment, six-month follow-
up, and 12-month follow-up.

Executive functioning

Central coherence The RCFT was used to assess central
coherence. In this test, the participant is instructed to
copy a complex figure comprising 18 numbered ele-
ments as accurately as possible. Originally, partici-
pants were instructed to produce the complex figure
twice (once copying and once from memory) and
both drawings were used to measure central coher-
ence. Now, the copy trial is considered to provide the
most direct measure of central coherence [25]. A cen-
tral coherence index (CCI) is obtained from the order
that the participant copies the first six elements of the
figure (i.e., whether they copy global or detailed ele-
ments) and the style that the participant uses to copy
the figure (i.e., whether they copy key global elements
in a continuous or fragmented way). The CCI can
range from O to 2, with higher scores indicating better
central coherence.

Set Shifting Set shifting was measured using the
WCST. This test requires the participant to match
a number of stimulus cards to one of four key cards.
Cards can be matched by the colour, form, or number
of symbols on the cards. The participant is not told
how to match the cards. Instead, after each trial, they
are told whether they were right or wrong and they
must infer the sorting rule from this feedback. Each
time that the participant correctly matches 10 cards in
a row, the sorting rule changes. The participant is not
told that the sorting rule has changed and must infer
the new sorting rule from the experimenter’s feedback.
The measure of set shifting is the number of “perse-
verative errors” or times that the participant matches
cards according to a previously correct sorting rule
after the rule has changed [26]. A higher number of

Page 3 of 9

perseverative errors indicates poorer set shifting per-
formance [27].

Treatment outcomes

BMI Participants’ height was measured in metres (m) at
baseline. Their weight was measured in kilograms (kg)
at baseline, each treatment session, and each assessment
time-point. BMI was calculated as kg/m?.

Eating Disorder Psychopathology The global score of
the Eating Disorder Examination (EDE; [28] was used to
measure eating disorder psychopathology over the past
28 days. This semi-structured interview was administered
by the Clinical co-ordinator at each site and produces
four subscales: restraint, eating concern, shape con-
cern, and weight concern. The global score is produced
by summing the 22 items across the subscale scores and
dividing by the number of items to obtain a mean scale
score. This global score can range from 0 to 6, with higher
scores indicating greater eating disorder psychopathol-
ogy. The EDE has satisfactory internal consistency, dis-
criminates well between people with eating disorders and
healthy controls, and correlates with measures of similar
constructs [29, 30]. In the present study, internal consist-
ency was 0.92.

Clinical Impairment The 16-item Clinical Impairment
Assessment (CIA; [19] was used to assess the extent of
psychosocial impairment due to eating disorder psy-
chopathology over the past 28 days. In this self-report
questionnaire, items are rated from 0 to 3 and summed
to produce a global score. This global score can range
from 0 to 48, with higher scores indicating greater clini-
cal impairment. The CIA has good internal consistency,
discriminates between people with eating disorders and
healthy controls, and is highly correlated with clinicians’
ratings of psychosocial impairment [31]. In the present
study, internal consistency was 0.92.

Early change

Following Wade and colleagues [32], we assessed early
change using change in BMI over the first 13 sessions of
treatment as this represented the first “halfway point” in
the 25 to 40 sessions offered in the SWAN trial. While
shorter timeframes have been used in adolescents receiv-
ing Family Based Therapy (e.g., four sessions; [33]; [34],
13 sessions accounted for the less intense nature of
outpatient treatment for adults with anorexia nervosa
and allowed more time for changes to be observed, as
has been adopted in a previous study of early change
in adults [35]. Using the SWAN data, Wade and col-
leagues identified four latent classes with one class hav-
ing a significantly greater increase in BMI over the first
13 sessions than any other class. For the purposes of the
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Table 1 Logistic regression analyses predicting missing baseline and end of treatment executive functioning data from baseline

variables
Baseline End of treatment
Missing Not missing OR (95% Cl) Missing Not missing OR (95% Cl)
M (SD) M (SD) M (SD) M (SD)
Central coherence
Duration 829 (5.78) 5.93 (8.47) 0.97(0.92,1.02) 7.35(9.51) 4.76 (7.47) 0.96 (0.91, 1.02)
AN subtype AN-R: 19 (43.2) AN-R: 34 (44.7) 0.94 (044, 1.99) AN-R: 17 (48.6) AN-R: 17 (41.5) 1.33(0.54,3.31)
AN-BP: 25 (56.8) AN-BP: 42 (55.3) AN-BP: 18 (51.4) AN-BP: 24 (58.5)
BMI 16.80 (1.26) 16.65 (1.19) 0.90 (0.66, 1.24) 16.57 (1.27) 16.72(1.11) 1.11(0.76, 1.64)
EDE 297 (1.37) 3.52(1.39) 1.33(1.01, 1.74)* 3.57(1.51) 348 (1.30) 0.96 (0.69, 1.33)
CIA 3297 (942) 32.84(11.45) 1.00 (0.96, 1.04) 31.35(1239) 34.14 (10.56) 1.02 (0.98,1.07)
Set shifting
Duration 5.75(4.57) 6.75 (8.76) 1.02 (0.95, 1.09) 821(9.31) 5.24 (8.00) 0.96 (0.90,1.02)
AN subtype AN-R: 16 (51.6) AN-R: 37 (41.6) 1.50 (0.66, 3.41) AN-R: 23 (44.2) AN-R: 14 (37.8) 1.30(0.55, 3.08)
AN-BP: 15 (48.4) AN-BP: 52 (58.4) AN-BP: 29 (55.8) AN-BP: 23 (62.2)
BMI 16.68 (1.28) 16.71 (1.19) 1.02 (0.72,1.44) 16.66 (1.25) 16.77 (1.12) 1.08 (0.76, 1.55)
EDE 2.93(1.47) 346 (1.36) 1.31(0.97,1.76) 343(1.47) 349(1.22) 1.03(0.75,1.41)
CIA 33.75(10.30) 32.62(10.94) 0.99 (0.95, 1.03) 31.80(11.53) 33.75(10.13) 1.02 (0.98, 1.06)

"Those with higher eating disorder psychopathology at baseline were less likely to have missing baseline central coherence data

For end of treatment, the analyses were only conducted for those who also had baseline data. OR = odds ratio; Cl = confidence interval; AN = anorexia nervosa;
AN-R =anorexia nervosa restricting subtype; AN-BP = anorexia nervosa binge purge subtype. BMI=body mass index; EDE = eating disorder examination;
CIA=clinical impairment assessment. The descriptive statistics for AN subtype are presented as frequency (percentage)

current analyses, we dichotomised early change as 0 (no
early change) and 1 (early change—i.e., the people with
the greatest increase over the first 13 sessions).

Remission

Following Byrne et al. [4], remission was defined as hav-
ing a BMI greater than 18.5, a global EDE score less than
1.8, and no binge/purge behaviours.

Statistical analyses

We conducted all analyses using IBM Statistical Pack-
age for the Social Sciences (Version 22; IBM [36]. Logis-
tic regression analyses were conducted to determine
whether baseline variables predicted missing baseline
or end of treatment data for both central coherence and
set shifting. We applied Bonferroni corrections for all
comparisons. We conducted two linear mixed model
(LMM) analyses to investigate whether executive func-
tioning can change over treatment and whether change
over treatment differed between groups. Both analyses
had time and group as fixed effects and the interaction
between these variables. One of these LMM analyses
had central coherence as the outcome variable and the
other had set shifting. To investigate whether baseline
executive functioning moderated treatment outcome, we
conducted a separate LMM analysis for each treatment
outcome variable. These LMM analyses had fixed effects
of time and baseline central coherence or set shifting and

the interaction between these variables. Group was not
included as a fixed effect in any of the analyses examin-
ing early change or treatment outcomes because LMM
analyses require a minimum of 10 cases for each effect
examined. When significant interactions were observed,
we categorised participants as having low or high base-
line executive functioning using a median split. Finally, to
investigate whether baseline executive functioning pre-
dicted early change or remission, we conducted logistic
regression analyses.

Results

Missing data

The pattern of missing data for each variable is described
below. Both variables had a large amount of missing data
at end of treatment and hence our analyses used only
participants who had both baseline and end of treatment
central coherence and set shifting data (as previously
mentioned, demographics are provided in Additional
file 1: Supplementary Table 1).

Central coherence

Of the 120 participants, 41 (34%) had both baseline and
end of treatment data, 43 (36%) were missing both base-
line and end of treatment data, 1 was missing only base-
line data, and 35 were missing only end of treatment data.
Baseline EDE predicted missing baseline central coher-
ence data, such that those with higher eating disorder



Keegan et al. Journal of Eating Disorders (2022) 10:83

1.6

1.5

3
Q
]
2 14
% ...... CBT-E
o - == MANTRA
£ 13
£ 1 — SSCM
Q
(&)
1.2

1.1
Baseline End of Treatment
Fig. 1 Mean central coherence by time (baseline, end of treatment)

and group (CBT-E, MANTRA, SSCM)

psychopathology at baseline were less likely to have miss-
ing baseline central coherence data. However, as shown
in Table 1, no baseline variables predicted whether end of
treatment central coherence data were missing. We can,
therefore, conclude that end of treatment central coher-
ence data were missing at random, and analyses con-
tained up to 76 (63%) of the study participants.

Set shifting

Of the 120 participants, 37 (31%) had both baseline
and end of treatment data, 28 (23%) were missing both
baseline and end of treatment data, 3 were missing only
baseline data, and 52 were missing only end of treatment
data. As shown in Table 1, no baseline variables predicted
whether set shifting data were missing at baseline or end
of treatment. Therefore, we can conclude that both base-
line and end of treatment set shifting data were missing
at random, and analyses contained up to 89 (74%) of the
study participants.

Aim 1: executive functioning as an outcome

Central coherence

There was a significant main effect of time, F (1,
38)=4.76, p=0.04, indicating that central coher-
ence improved from baseline (M=1.30, SD=0.31) to
end of treatment (M=1.42, SD=0.34). The effect size,
adjusted for correlated data [37], showed that this was a
small-to-medium effect (-0.32, 95% CI=-0.11 to -0.76).
While there was no main effect of group, F (2, 38) =0.20,
p=0.82, there was a significant interaction between time
and group, F (2, 38) =4.86, p=0.01. As shown in Fig. 1,
this interaction indicated that over time central coher-
ence decreased in CBT-E but improved in MANTRA and
SSCM. The rate of improvement over time was greatest
in SSCM.
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Set shifting

There was a significant main effect of time, F (1,
34)=9.08, p=0.005, indicating that set shifting improved
from baseline (M =9.58, SD=7.42) to end of treatment
(M=5.91, SD=2.25). The adjusted effect size showed
that this was a small-to-medium effect, -0.37, 95%
CI=-0.83 to -0.09. There was no main effect of group, F
(2, 34)=0.18, p=0.84, nor interaction between time and
group, F (2, 34)=0.89, p=0.42.

Aim 2: executive functioning as a moderator of treatment
outcome

While baseline set shifting did not moderate treatment
outcome, there was a significant interaction between
baseline central coherence and time for all treatment out-
come variables. With the exception of BMI, the interac-
tion indicated that participants with low baseline central
coherence improved more from baseline to 12-month
follow-up than those with high baseline central coher-
ence. More specifically, the adjusted within-group effect
sizes showed that participants with low baseline cen-
tral coherence had a greater decrease in eating disorder
psychopathology (-0.97, 95% CI=—1.64 to —0.29) and
clinical impairment (—1.39, 95% CI=—2.12 to —0.66)
than those with high baseline central coherence (respec-
tive effect sizes of —0.65, 95% CI=-—1.29 to —0.02
and —0.41, 95% CI= —1.06 to 0.23). Although BMI
increased more among participants with high baseline
central coherence (0.71, 95% CI: 0.04 to 1.38) than those
with low baseline central coherence (0.64, 95% CI: — 0.04
to 1.32), this was not clinically significant as both effects
were moderate-to-large. Table 2 provides the descriptive
statistics and Table 3 the inferential statistics.

Aim 3 executive functioning as a predictor of early change
and remission

Neither baseline central coherence nor set shifting pre-
dicted early change or remission at end of treatment,
6-month follow-up, or 12-month follow-up. Table 4 dis-
plays the descriptive and inferential statistics.

Discussion

We conducted exploratory, secondary data analyses to
investigate whether executive functioning can change
over the course of treatment, determine whether
baseline executive functioning moderated treatment
outcomes, and examine whether baseline executive
functioning predicted early change or remission. While
participants were a subset of those from a previous
investigation [4], we believe this to be a representative
sample as central coherence and set shifting data were
missing at random with one exception—those with
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Table 2 Means (standard deviations) for treatment outcomes by time and executive functioning (low, high)

Baseline Mid-treatment

End of treatment

6-month follow-up 12-month follow-up

Central coherence

BMI
Low 16.58 (1.18) 18.12 (1.90) 18.81 (2.86) 19.27 (2.99) 18.96 (2.48)
High 16.87 (1.05) 17.63 (1.44) 18.34 (1.56) 1835 (1.67) 18.72 (2.00)
EDE
Low 363 (1.27) 2.31(1.29) 1.66 (1.21) 1.78 (1.50) 142(1.11)
High 3.32(1.33) 2.38(1.15) 1.73(141) 1.85(1.42) 1.54 (1.40)
CIA
Low 3455 (9.51) 23.69 (14.12) 15.76 (1247) 17.81 (14.30) 21.13(14.11)
High 33.71(11.81) 26.56 (10.58) 19.61 (12.24) 20.38(14.84) 18.53(17.27)
Set shifting
BMI
Low 16.39(1.19) 17.97 (1.94) 19.05 (2.41) 19.15(2.87) 19.25 (2.44)
High 17.10(0.97) 18.21 (1.46) 18.84 (2.48) 18.95 (2.27) 18.84 (2.55)
EDE
Low 368 (1.21) 2.27 (1.05) 1.50 (1.21) 1.73(1.38) 1.31(1.11)
High 332(1.24) 247 (1.33) 2.01(1.20) 2.09(1.28) 1.81(1.23)
CIA
Low 34.64 (9.64) 24.00 (12.35) 1563 (11.74) 17.83 (14.90) 18.58 (14.69)
High 32.95(10.75) 25.13(13.74) 22.19 (14.34) 23.18 (15.38) 23.65 (16.60)

BMI=body mass index; EDE = eating disorder examination; CIA =clinical impairment assessment

higher eating disorder psychopathology at baseline
were less likely to have missing baseline central coher-
ence data. This may reflect the fact that the data came

Table 3 Linear mixed model analyses showing baseline central
coherence moderated change over time in treatment outcome
variables

Main effects F (df), p Interaction F (df), p

Time Baseline Time x baseline
executive executive
functioning functioning

Central coherence (n=41)
BMI 1332 (4,10.92),< 0.99 (31,9.00),055 3.89(133,8.27),

0.001 0.02

EDE 91.28 (4,7.60),< 1.27(31,843),038 4.98(115,7.60),

0.001 0.01

CIA° 990 (4,7.18),0.005 1.53(31,6.61),030 10.99(97,6.67),
0.004

Set shifting (n=37)

BMI 6.30 (4,21.23),0.002 0.67 (14,21.94), 1.60 (55, 20.59), .12
0.78
EDE 2348 (4,2257),< 0.65 (14, 21.56), 1.32(55,21.01), .25
0.001 0.80
CIA 2091 (4,13.33),< 0.75 (14, 21.00), 224(51,11.31),0.07
0.001 0.70

BMI=body mass index; EDE = eating disorder examination; CIA =clinical
impairment assessment; n =the number of cases included in the linear mixed

model analyses

Bold inidcates significant interaction between baseline central coherence and
time for all treatment outcome variables

from a treatment study and those with more severe eat-
ing disorder symptoms were attending all treatment/
assessment sessions as they needed the support. This
can be viewed as a strength as our results may extrapo-
late to those with more severe symptomatology.

Executive functioning as an outcome

In line with research showing that executive function-
ing can change over treatment [13], we found that set
shifting clearly improved from baseline to end of treat-
ment. The results for central coherence were less clear
cut, with improvements only noted in MANTRA and
SSCM. Given that MANTRA explicitly targets thinking
styles, we might expect to see central coherence most
improved in this group. Rather, we found that central
coherence improved more over treatment in SSCM.
As mentioned, a core element of SSCM is supportive
psychotherapy with up to half of each session focused
on content dictated by the client [14—16]. It is possible
that having to think through everything that is going
on in one’s life and prioritise which topics, issues, or
concerns are most important to discuss in session each
week may promote bigger picture thinking. Moreover,
focusing on content that is most salient to the individ-
ual may enable them to work through the specific stuck
points that are consuming their attention and getting in



Keegan et al. Journal of Eating Disorders (2022) 10:83

Page 7 of 9

Table 4 Logistic regression analyses predicting early change and remission from baseline executive functioning, and means (standard
deviations) for baseline executive functioning for early change versus no early change and remission versus no remission

M (SD) baseline OR (95% Cl)
Early change No early change
Central coherence (n=41) 1.27 (0.34) 1.38(0.23) 2.93(0.18,47.31)
Set shifting (h=237) 9.13 (6.87) 11.71(9.23) 1.04 (0.94,1.15)
M (SD) baseline OR (95% Cl)
Remission No remission
Central coherence
End of treatment (n=41) 1.33(0.29) 1.27 (0.34) 1.70(0.21,13.44),0.62
6-month follow-up (n=41) 1.22 (0.30) 1.32(0.33) 0.38(0.05, 3.28),0.38
12-month follow-up (n=41) 1.27(0.29) 1.30(0.35) 0.76 (0.10, 5.54),0.79
Set shifting
End of treatment (n=37) 11.15(8.16) 8.79 (6.82) 1.05 (0.95, 1.15),0.36
6-month follow-up (n=37 13.11 (8.85) 8.50 (6.51) 1.08(0.98,1.19),0.13
12-month follow-up (n=36) 11.00 (7.76) 8.82(7.21) 1.04 (0.95, 1.14),0.39

Notes. M=mean; SD = standard deviation; OR = odds ratio; Cl= confidence interval; n =the number of cases included in the logistic regression analyses

the way of viewing their challenges and life in a big pic-
ture way.

Executive functioning as a moderator

We found that people with low baseline central coher-
ence had a greater decrease in eating disorder psycho-
pathology and clinical impairment from baseline to
12-month follow-up than those with high baseline central
coherence. A possible explanation for this finding is that
the big picture of recovery may seem daunting and inter-
fere with treatment progress, whereas an ability to focus
on the details of changes that need to happen each week
(e.g., changes in eating step by step) is what is needed and
helpful for more rapid improvement. This finding sup-
ports the proposition that the detail-focused thinking
style commonly observed among people with anorexia
nervosa can be both a vulnerability and a strength. More
specifically, while thinking in terms of details, for exam-
ple, about food and weight could pose a vulnerability for
the development and maintenance of anorexia nervosa,
it could also break down the process of recovery into
smaller, less overwhelming, and more achievable steps.

Executive functioning as a predictor

We found that baseline central coherence and set shifting
did not predict early change or remission. This suggests
that other variables may be more important or influential
than baseline executive functioning. For example, base-
line variables such as BMI, motivation, eating disorder
psychopathology, depression diagnosis, self-esteem, and
anorexia nervosa subtype have been shown to predict

how well people with anorexia nervosa do in treatment
[38-40].

Limitations

The present study had several limitations. First, par-
ticipants were primarily white females. Thus, results
are unable to be extrapolated to a more diverse sample
of people with anorexia nervosa. Second, like many ran-
domised controlled trials, strict exclusion criteria were
applied (e.g., severe physical or mental illness such that
outpatient treatment was inappropriate, current severe
substance dependence, and current use of atypical antip-
sychotics because of the weight gain properties of these
drugs). This means that the sample may not be represent-
ative of all people presenting for outpatient treatment
of anorexia nervosa. Third, the substantial amount of
missing executive functioning data limited our power to
investigate moderation. It also may have introduced bias,
but overall, the subset of participants included in our
analyses were representative of the sample as a whole.
Finally, results and p values should be interpreted with
some caution due to the small sample size and explora-
tory nature of the study.

Conclusion

Our findings highlight several directions for future
research. First, replication of our results is required
before definitive conclusions can be made about whether
set shifting can improve over treatment and whether
baseline central coherence moderates treatment out-
comes. Second, given the inconsistent findings regard-
ing whether executive functioning can improve over
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treatment, it would be beneficial for future treatment
studies to routinely assess executive functioning. Third, a
recent meta-analysis by Keegan et al. [5] found that peo-
ple with non-underweight eating disorders, such as binge
eating disorder and bulimia nervosa, have central coher-
ence and set shifting inefficiencies that are comparable
to those observed among people with anorexia nervosa.
Therefore, it would be of interest to examine whether
the same pattern of results is obtained in the non-under-
weight group. Finally, and most importantly, our find-
ings suggest some hypotheses for further testing in an
adequately powered study. Specifically, while a detail-
focused thinking pattern can pose a vulnerability for the
development and maintenance of anorexia nervosa, it
also offers a pathway to a focused drive and determina-
tion that can be weaponised against the eating disorder
when directed towards recovery.
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