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Abstract

Purpose This study examined the relationship between self-reported cognitive-behavioral flexibility scores on the Eating
Disorder Flexibility Index (EDFLIX) and objective social and occupational functional milestones in participants with a
lifetime diagnosis of anorexia nervosa (AN). The Work and Social Adjustment Scale (WSAS) was included to compare
objective and subjective measures.

Methods 114 female adult participants with a current (53.5%) or past (46.5%) full or partial AN syndrome diagnosis com-
pleted an online survey which included functional milestone questions, the EDFLIX, WSAS, EDE-Q, and DASS-21.
Results Everyday flexibility scores were significantly associated with WSAS scores, but not functional milestones for the
same domain. Lower flexibility was related to higher WSAS work impairment but was not associated with poor occupational
outcomes. Lower flexibility was related to higher WSAS social impairment but was not associated with less frequent social
contact with friends. Milestones across work, social and relationship areas were not significantly correlated, suggesting
individuals have areas of strength and weakness across functional domains. In contrast, WSAS ratings indicated broad
functional impairment.

Conclusion Results from the milestones suggest self-reported cognitive-behavioral flexibility is not a strong determinant
of everyday function. Results from the subjective WSAS function measure and the more objective functional milestones
were not consistent. To obtain a more balanced assessment of everyday functioning in AN, both subjective and objective
measures should be considered.

Level of evidence Level III Case—control analytic study.

Keywords Anorexia nervosa - Cognitive-behavioral flexibility - Functional outcome - Work - Social function - Eating
disorders

Introduction to changing demands [11, 27]. In line with clinical obser-

vations of cognitive-behavioral rigidity in individuals with

A consistent finding in the literature is that individuals
with Anorexia Nervosa (AN) perform more poorly on neu-
ropsychological tests of cognitive flexibility than healthy
control groups [45]. Cognitive flexibility is the ability to
rapidly shift focus between mental sets or tasks in response
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AN, poor cognitive flexibility is considered a key risk factor
in the etiology and maintenance of the disorder [34, 40].
Individuals with AN also experience difficulty in their day-
to-day function. Social and occupational function has been
reported to be severely impaired, with greater impairment
associated with lower BMI and more severe eating disorder
symptoms [18, 39, 41].

In the wider neuropsychiatric literature, there has been a
specific emphasis on whether poor performance on neuro-
cognitive tests is associated with functional impairments.
Results in schizophrenia suggest a substantial general
effect of cognitive issues on overall functional outcome,
with a greater impact on occupational than social function
[17], and general effects are also found in bipolar [10], and
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major depressive disorders [13]. In AN, despite increas-
ing interest in associations between cognitive flexibility
and clinical characteristics, little empirical work has been
undertaken to assess the possible impact on everyday func-
tion. The available research suggests cognitive flexibility
measured using standard neuropsychological performance
tests is not strongly associated with functional outcome
in AN [9]. However, self-report measures of cognitive-
behavioral flexibility appear to be sensitive to the everyday
issues experienced by adolescents with AN, and indicate
that behavioral response shifting may be more problematic
than cognitive shifting [25, 42].

Although cognitive flexibility is usually measured in
AN with performance tests such as the Wisconsin Card
Sort Test [16], self-reported flexibility scales have also
been developed to improve the ecological validity of
measurement by capturing the behavioral manifestations
of cognitive issues as they occur in daily life. Disorder-
specific scales include the Detail and Flexibility Question-
naire (DFlex; [33]), which assesses cognitive rigidity and
attention to detail in daily life, and the Eating Disorder
Flexibility Index (EDFLIX; [8]), which measures general
and eating disorder-specific everyday flexibility. Although
performance tests and self-report measures of cognitive
flexibility appear to capture different aspects of the same
construct [22], results in adolescent AN cohorts have dem-
onstrated the utility of self-report data in observing asso-
ciations between flexibility issues and functional outcomes
which have proven difficult to identify with performance
tests.

Functional outcome in AN is usually assessed with self-
report measures such as the Clinical Impairment Assess-
ment (CIA; [3]), or the Work and Social Adjustment Scale
(WSAS; [29]). The CIA has been used to compare perfor-
mance measures of cognitive flexibility with functional out-
come, however, significant associations have not been noted
(Oldershaw, Lavender, & Schmidt, 2018; [32]. These results
are consistent with a broad finding that associations between
cognitive performance tests and self-reported functional
outcome are also generally low [23, 36]. However, better
cognitive flexibility as measured by the Brixton Test [5] has
recently been associated with lower ratings for functional
impairment as measured by the WSAS [12].

Although self-report measures of cognitive-behavioral
flexibility have demonstrated utility, comparing self-reported
flexibility and self-reported function is methodologically
problematic as associations may be inflated by overlap in
the response style or self-perception of the reporter, or
overlap in the constructs assessed, which in extreme cases
may include overlap in the wording of items. And although
performance function tests are available, most are designed
for cohorts with cognitive issues of a general rather than
specific nature.
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An alternative approach to measuring real-life perfor-
mance is the attainment and maintenance of functional
milestones. Milestones such as being currently employed or
living independently provide an objective measure of func-
tional strengths and weaknesses, which may be particularly
important in cohorts with high performance expectations.
Maintaining employment or studying for a higher degree
also requires high levels of sustained efficiency, and may
therefore be more sensitive to specific rather than general
cognitive issues [31].

Functional milestones have provided useful data regard-
ing the effects of cognitive variables on outcomes in other
psychiatric disorders. In schizophrenia, correlations between
functional milestones across different areas of everyday
function are reported to be very low [19], and to be impacted
by different cognitive deficits [37]. In Obsessive—Compul-
sive Disorder, a specific relationship between flexibility
and function has been noted; poor performance on the Trail
Making Test (TMT-B) was significantly associated with
poorer vocational outcomes [31].

The specificity of the impact of cognitive issues on func-
tional outcome demonstrated in other psychiatric disorders
suggest an individual may experience effects in one area, yet
perform normally, or even very well, in another. This is con-
sistent with the observation that individuals with AN may
be high achievers in some areas of their lives whilst facing
struggles in others. This has not been a focus of research in
AN, but there is some empirical support for the suggestion
that everyday function in AN may not be impaired in all
areas, even with a chronic course of illness [2]. Self-reported
quality of life has also been noted to vary across areas of
function in AN [38].

Current study

The aim of the current study was to investigate the relation-
ship between cognitive-behavioral flexibility and everyday
function in an adult community sample of individuals with
a lifetime diagnosis of AN. Previous research suggests cog-
nitive flexibility measured using performance tests is not
strongly associated with self-reported functional outcome in
AN. Therefore, the current research measures self-reported
cognitive-behavioral flexibility and objective social and
occupational functional outcomes. To provide a comparison
with past research in AN, we also included the Work and
Social Adjustment Scale. We aimed to address the following
research questions a. What is the relationship between func-
tional milestones across different areas of everyday function
(social, occupational) in AN? b. Is self-reported cognitive-
behavioral flexibility associated with different areas of func-
tion? and c. Is the pattern of results different for participants
with a current versus a former diagnosis? It was predicted
that participants who reported better flexibility would have
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Table 1 Sample demographic and clinical characteristics

N %
Ethnicity
Caucasian 101 88.6%
Asian 4 3.5%
Mixed Ethnicity (Asian/ Caucasian) 2 1.75%
Indigenous Australian 2 1.75%
Other 5 4.4%
Diagnosis
Current 61 53.5%
Past 53 46.5%
AN Diagnostic subtype
AN-R 71 62.3%
AN-BP 23 20.2%
OSFED/ Atypical AN 7 6.1%
EDNOS-AN 4.4%
Unknown 8 7%
Highest level of education
University Postgraduate 30 26.3%
University Undergraduate 42 36.8%
Tertiary certificate, TAFE 15 13.2%
Higher school certificate (Yr. 12) 23 20.2%
School certificate (Yr. 10) 4 3.5%

better functional outcomes, and that participants with a cur-
rent diagnosis would report more difficulties with both flex-
ibility and function than participants with a past diagnosis.

Method
Participants and procedure

Participants were 114 female adults (17'-57 years, M =28.6)
who reported having a current (53.5%) or past (46.5%)
diagnosis of AN. The majority of participants identified as
Caucasian and were born in Australia. See Table 1 for the
full demographic statistics of the sample. Participants were
required to be aged over 18 years and have a current or past
formal diagnosis of AN from a medical professional. No
exclusion criteria were applied, including gender, however,
all respondents were female. Participants who reported a
partial AN syndrome diagnosis (EDNOS-AN, OSFED-AN,
Atypical AN) were included in the sample. Participants were
recruited through advertisements placed on research pages
of university and eating disorder organization websites,
and their associated newsletters. Participants completed

! One participant was slightly under the eligibility requirement of
18 years.

the study as an online questionnaire after providing their
informed consent. Data was collected from May to Novem-
ber 2020, and the study was approved by The University
of Sydney Human Research Ethics Committee, approval
number 2020/176.

Measures

Demographic and clinical variables. Participants reported
their age, country of birth, ethnicity, whether they had a cur-
rent or past diagnosis, diagnostic subtype, the approximate
total duration of their disorder, and whether they had been
admitted for in-patient treatment.

The Eating Disorder Flexibility Index (EDFLIX; [8]) is a
36-item self-report scale assessing general and ED-specific
flexibility in everyday life. Subscales for General Flexibility,
Food and Exercise Flexibility and Weight and Shape Flex-
ibility can be calculated. Total scores range from 36 to 216,
with higher scores indicating greater flexibility. Cronbach’s
alpha reported in a mixed ED sample in the validation study
was 0.91 [8], and in this study was 0.95.

The Work and Social Adjustment Scale (WSAS; [29]) is
a brief 5-item validated self-report measure of the degree
of disorder-related impairment in five areas of functioning:
ability to work, home management, social leisure, private
leisure and the ability to maintain close relationships. Rat-
ings are made on an 8-point scale (Not at all, Slightly, Defi-
nitely, Markedly, Very Severely). Total scores range from
0 to 40, with scores over 20 indicting clinically significant
impairment. Cronbach’s alpha between 0.81 and 0.94 have
been reported for participants with depression and 0.79 and
0.88 in OCD [29]. Cronbach’s alpha in this study was 0.90.

Functional milestones for occupational and relationship
outcome were based on those used in OCD by Perna et al.
[31]. Dichotomous occupational outcome was defined as
being employed (full or part-time) or being a current student
with adequate performance vs. being unemployed (regard-
less of duration), or being a student not demonstrating ade-
quate performance (classes failed/incomplete). Dichotomous
relationship outcome was defined as: Being married or in
a long-term relationship (current or former), versus never
having been in a long-term relationship.

Social function was further assessed by two additional
sets of questions. As an objective measure of social leisure
function, participants were asked to report the frequency
of social contact (face-to-face meetings) with friends; rat-
ings were made on a 4-point scale (daily, weekly, monthly,
rarely). Because the dichotomous long-term relationship
question may not capture variation in younger adult par-
ticipants, we also asked participants to rate their relation-
ship over the past six months with their parents, siblings,
partner and children. Ratings were made on a 4-point scale
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(no contact, not good, good, very good or not applicable).
Ratings from these sets of questions were used to calculate a
composite score for social contact with friends, and quality
of close interpersonal relationships, based on the procedure
used by Holst and Thorell [21]. Since responses were col-
lected during a period where participants may have been
affected by COVID-19 restrictions, participants were asked
to reply to all questions based on what was normal for them
prior to any restrictions.

The Eating Disorder Examination Questionnaire (EDE-
Q; [14] is a 28-item self-report questionnaire validated with
Australian norms [28] used to assess eating disorder atti-
tudes and behaviors over the past 28 days. Items assessing
ED-related attitudes comprise a global score with a range
from O to 6. Higher scores indicate more severe eating dis-
order pathology. The remaining items assess the frequency
of ED behaviors: objective and subjective bingeing, purging,
laxative use and compulsive exercise. Height and weight are
reported, and BMI (kg/m?) was calculated from this data.
Cronbach’s alpha of 0.93 has been reported in an Australian
female community sample [28], and in this study was 0.96.

The Depression Anxiety Stress Scale short form (DASS-
21; [24] is a 21-item questionnaire which assesses mood
symptoms over the past week. Items are rated on a 4-point
scale from 0=Never to 3 = Almost always, and scales for
depression, anxiety and stress are calculated. Higher scores
indicate greater psychopathology. Cronbach’s alpha of the
depression, anxiety and stress scales in a general population
sample have been reported as 0.88, 0.82 and 0.90 respec-
tively [20], and in this study were 0.94, 0.90 and 0.89.

Statistical analyses

Data analysis was conducted using IBM SPSS Statistics
24.0 software. To control for the impact of testing multiple
dependent measures, tests were run with an alpha level of
0.01. Effects that reached the conventional 0.05 criterion
are noted as marginal. Relationships between each of the
studied variables were assessed using Spearman rank-order
correlation coefficient (r,), interpreted as <0.19 =very
weak, 0.20-0.39 =weak, 0.40-0.59 = moderate, 0.60-
0.79 =strong, > 0.79 = very strong. Where correlations indi-
cated a significant association, a linear or logistic regression
was conducted to examine whether cognitive-behavioral
flexibility scores remained significantly associated with
functional outcomes beyond known covariates. Covariates
were depression, anxiety and stress scores based on past
AN literature [1], age to control for possible age bias in the
long-term relationship milestone, BMI to control for possi-
ble impact on work participation, and EDE-Q scores based
on strong associations in our initial correlation analysis. An
a priori power analysis conducted using G-Power [15] based
on the effect size for TMT-B on occupational outcome in
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OCD [31] indicated our analysis required a minimum sample
size of 86 participants given an alpha of 0.01 at 80% power.
Group differences between participants with current versus
former diagnoses were assessed with one-way ANOVA and
Pearson chi-square. Differences in strength of cognitive-
behavioral flexibility scores on functional outcomes between
participants with current and former diagnoses was analyzed
by the introduction of a flexibility x group interaction term
in the regression analyses.

Results
Demographic and clinical characteristics

See Table 1 for descriptive statistics of the study sample.
There was no significant difference in age, attainment of
the relationship milestone, or in frequency of social contact
with friends between participants with a current versus a
past diagnosis. However, participants with a past diagno-
sis reported a shorter duration of illness, were less likely
to have been admitted for in-patient treatment, had higher
flexibility scores, reported lower WSAS work, social and
relationship impairment, were more likely to attain the
occupational milestone, provided higher ratings for qual-
ity of close interpersonal relationships, had lower DASS-21
depression, anxiety and stress scores, and higher BMI. Dif-
ference statistics are displayed in Table 2. EDE-Q global
scores for participants with a current diagnosis were in the
95th percentile, and the 75th percentile for those with a past
diagnosis [28]. Mean DASS-21 scores for participants with a
current diagnosis were in the severe range, and the moderate
range for those with a past diagnosis. Although flexibility
scores were higher for participants with a past diagnosis,
mean EDFLIX scores were within the clinical range (< 136)
for both groups.

Correlation analysis

Correlations between measures of work and social
function

Bivariate correlations are available in Supplementary Mate-
rials. WSAS scores for impairment on occupational, social
leisure and interpersonal function showed moderate to strong
correlations (r,=0.58-0.69, p <0.01). Dichotomous occu-
pational and social milestones and extended social function
composite scores for social contact with friends and quality
of close interpersonal relationships were not significantly
correlated (r,<0.17). Dichotomous milestones and social
function composite scores were negatively associated with
WSAS scores for the same domains; lower impairment was
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Table 2 M;an (SD) . Current diagnosis ~ Past diagnosis Test statistic Y4

demographics and scores with

group comparisons N M@SD)or% N M(SD)or%
Age (years) 61 28.0(8.8) 53 29.2(8.9) F(1,112)=48  0.49
Duration of illness (years) 61 11.2(9) 53 7.4(6.2) F(1,112)=6.8 0.01
Have received inpatient treatment 42 68.9% 23 43.4% X%(1)=17.5 0.006
BMI 58 19.0(4.1) 43 21.8(2.8) F(1,99)=15.2 <0.001
EDFLIX total score 58 90.8 (22.8) 47 123.6(32.6) F(1,103)=36.5 <0.0001
Milestone: work (attained) 45 73.8% 50 94.3% X%(1)=8.6 0.003
Milestone: relationship (attained) 25 41% 33 62.3% XX(1)=5.1 0.02
Social contact with friends 61 5.5(1.8) 53 5.7(1.6) F(1,112)= .47 0.50
Quality of close relationships 61 19(.6) 53 23(.6) F(1,112)=99 0.002
WSAS work 61 4.12.3) 51 1922 F(1,110)=28.7 <0.001
WSAS social 61 6.3(1.6) 51 3427 F(1,112)=49.2  <0.001
WSAS relationship 61 53Q2.2) 51 3227 F(1,112)=183 <.001
DASS depression 58 26.3(11.4) 49 14.3(12.6) F(1,105)=27.0 <0.001
DASS anxiety 58 18.7(10.6) 49 122 (11.5) F(1,105)=9.0  0.003
DASS stress 58 27.5(8.7) 49 18.8(10.5) F(1,105)=21.7 <0.001
EDE-Q global score 58 4.3(1.3) 44  25(1.8) F(1,100)=35.1 <0.001

Significant p-values in bold

BMI Body Mass Index, DASS Depression Anxiety Stress Scale short form, EDE-Q Eating Disorder
Examination Questionnaire, EDFLIX Eating Disorder Flexibility Index, WSAS Work and Social Adjust-

ment Scale

related to attainment of the milestones, more social contact
and higher ratings for the quality of interpersonal relation-
ships (ry=—0.27 to — 0.40, p <0.01).

Correlations between cognitive-behavioral
flexibility and work and social function

Lower scores for cognitive-behavioral flexibility (EDF-
LIX) were moderately to strongly associated with greater
impairment on occupational, social leisure and interpersonal
function as indexed by WSAS scores (r,=— 0.55 to — 0.61,
p<0.01). Higher scores for cognitive-behavioral flexibility
showed weak positive associations with dichotomous occu-
pational and social milestones; greater flexibility was associ-
ated with attainment of the milestone (working, being in a
long-term relationship) (r,=0.24 <0.05). Higher scores for
cognitive-behavioral flexibility showed a weak to moderate
association with higher ratings for quality of close interper-
sonal relationships (r,=0.37, p <0.01), but was only weakly
associated with greater social contact with friends (r,=0.21,
p<0.05).

Regression analysis

Results of the regression analyses conducted to examine
whether EDFLIX scores remained significantly associ-
ated with functional outcomes beyond known covari-
ates are displayed in Tables 3, 4 and 5. A hierarchical

linear regression with age, DASS scores, EDE-Q scores
and BMI entered into the model at block 1 and EDFLIX
scores entered at block 2 was conducted for each of the
WSAS areas of function, and each of the social function
composite scores. Beyond the covariates, lower EDFLIX
scores were a significant independent predictor of greater
WSAS work impairment (accounting for 17.5% of total
variance explained), and greater WSAS social impairment
(accounting for 23% of total variance explained) but were
not a significant independent predictor of WSAS relation-
ship impairment. EDFLIX scores were not a significant
independent predictor of either of the social function com-
posite scores beyond the covariates. An interaction term
(EDFLIX x diagnosis) entered at block 3 confirmed there
was no difference in the predictive strength of flexibility
scores between participants with a current versus a former
diagnosis.

A binary logistic regression with age, DASS scores,
EDE-Q scores and BMI entered into the model at block 1
and EDFLIX scores entered at block 2 was conducted for
each of the dichotomous functional milestones. Beyond
the covariates, higher flexibility scores were a significant
independent predictor of attainment of the relationship mile-
stone (being in a long-term relationship, current or former),
but not the work milestone (currently working or studying
with adequate progression). An interaction term entered at
block 3 confirmed there was no difference in the predictive
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Table 3 EDFLIX scores as a predictor of WSAS scores in second block of hierarchical multiple regression

Block 1 WSAS work WSAS social leisure WSAS relationship
R*=0.47%%* R*=0.42%%* R*=0.42%%%

Age,DASS, b SE, p b SE, p b SE, p
EDE-Q, BMI

Block2 Age 0.03 0.02 0.09 <0.01 0.02 <0.01 <0.01
Depression 0.06 0.02 0.31* 0.03 0.02 0.17 0.04 0.03 0.18
Anxiety 0.04 0.03  0.17 0.01 0.03 0.05 0.02 0.03 0.07
Stress <0.01 0.04 <0.01 0.01 0.04 0.05 0.05 0.04 021
EDE-Q —0.01 021 <0.01 0.11 022 0.07 0.10 023  0.07
BMI —-0.09 0.06 —0.13 -0.10 006 -—0.15 - 0.06 0.06 —0.09
EDFLIX —0.02 001 -0.30%* —0.03 001 - 0.40% —-0.02 001 -022

R? change = .03

R? change = .05%*

R? change =.02

Significant values in bold (including marginal)

*=p<0.05, ¥*=p<0.01, ***=p<0.001; b=unstandardized regression coefficient; f=standardized regression coefficient. All predictor vari-

ables are mean-centered

BMI Body Mass Index, DASS Depression Anxiety Stress Scale short form, EDE-Q Eating Disorder Examination Questionnaire, EDFLIX Eating

Disorder Flexibility Index, WSAS Work and Social Adjustment Scale

Table4 EDFLIX scores as

; ; Occupational milestone 95% CI Relationship milestone

a predictor of dichotomous

milestones in second block of B SE Exp(b) b SE Exp(b)  95% CI

logistic regression

Block2  Age -0.01 03 0.99 0.89-1.03  0.06 0.03 1.06* 1.01-1.12

Depression —0.04 0.04 0.96 0.89-1.03 -0.02 0.03 098 0.93-1.04
Anxiety -0.03 0.04 097 0.89-1.06 <0.01 0.03 1.01 0.94-1.07
Stress 0.04 0.06 1.04 094-1.16 <0.01 0.04 0.99 0.92-1.07
EDE-Q -0.19 036 0.83 0.41-1.68 0.29 024 1.33 0.83-2.15
BMI —-0.02 0.08 0.98 0.84-1.14  0.06 0.06 1.07 0.94-1.20
EDFLIX 0.01 0.02 1.01 0.98-1.05  0.03 0.01 1.03* 1.0-1.05

Significant values in bold (including marginal)

*=p<.05, ¥*=p<.0l, ¥**=p<.001; b=unstandardized regression coefficient; f=standardized regres-
sion coefficient. All variables in regression mean-centered

BMI Body Mass Index, EDE-Q Eating Disorder Examination Questionnaire, WSAS Work and Social

Adjustment Scale

strength of flexibility scores between participants with a cur-
rent versus former diagnosis.

Discussion

The current research measured self-reported cognitive-
behavioral flexibility as indexed by the EDFLIX, and
objective social and occupational functional milestones
to investigate the relationship between flexibility and eve-
ryday function in adults with lifetime AN. We also meas-
ured subjective social and occupational function using the
WSAS to facilitate comparison with other research, and
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to assess associations between objective and subjective
measures.

Overall, flexibility scores were significantly associated
with subjective, but not objective work and social impair-
ment. Lower flexibility scores were significantly related to
higher ratings for impairment in ability to work as indexed
by the WSAS but were not associated with poor occupa-
tional outcomes such as being unemployed or not show-
ing adequate academic progression. Work participation
in the sample was very high, and most students reported
standard progression and distinction level grades. Lower
flexibility scores were also significantly related to higher
ratings for impairment in ability to engage in social leisure
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Tabl‘f" 5 EDFLIX scores as a Block 1 Frequency of social contact with friends Ratings for quality of close

predictor of composite social relationships

function scores in second -

block of hierarchical multiple R*=0.18%* R*=0.20%%*

regression
Age, DASS, b SE, p b SE, p
EDE-Q, BMI

Block2  Age —0.05 0.02 — 0.26%* <0.01 <0.01 0.02

Depression —0.03 0.02 -0.23 - 0.02 <0.01 —.35%
Anxiety —-0.01 0.03 —0.08 <0.01 <0.01 <0.01
Stress 0.01 0.03 0.07 <0.01 0.01 0.08
EDE-Q 0.11 0.18 0.11 -0.05 0.07 -0.13
BMI 0.04 0.05 0.10 —0.01 0.07 —-0.07
EDFLIX 0.01 <0.01 —0.30% <0.01 <0.01 0.11

R? change = 0.02

R? change = <0.01

Significant values in bold (including marginal)

*=p<0.05, **=p<0.01, ¥*=p <0.001; b=unstandardized regression coefficient

p=standardized regression coefficient. All variables in regression mean-centered
BMI Body Mass Index, EDE-Q Eating Disorder Examination Questionnaire, WSAS Work and Social

Adjustment Scale

activities on the WSAS but were not associated with a
more objective measure of the frequency of social con-
tact with friends. The average rating for impairment on
the WSAS social leisure activities question in this sample
indicates marked impairment. However, almost half the
participants reported meeting up with friends face-to-face
weekly or more often, and over 80% reported meeting
friends at least monthly. Notably, the pattern of results
was flipped for relationships: Flexibility scores were not
significantly related to impairment in ability to form and
maintain close relationships as indexed by the WSAS but
were marginally significantly associated with attaining
the relationship functional milestone. Higher flexibility
scores were associated with a higher likelihood of being
in a long-term relationship (current or former). This pat-
tern of results was not different for participants with a
current versus a past diagnosis. Partially consistent with
our predictions, there were differences in flexibility and
functional outcomes between the current and past diagno-
sis groups. Participants with a current diagnosis did report
more difficulties with flexibility and were less likely to
attain the occupational milestone. However, importantly,
participants with a current diagnosis were not less likely
to attain the relationship milestone and did not report a
lower frequency of social contact with friends, and there
were no significant differences in the strength of effect of
flexibility on function between groups.

In relation to our other specific research question, mile-
stones across occupational, social and relationship areas of
function were not significantly correlated. This suggests
that individuals with a current or past diagnosis of AN
have areas of strength and weakness across different areas

of their everyday function. In contrast, the WSAS ratings
for functional impact across work, social leisure and abil-
ity to form and maintain close relationships were moder-
ately strongly correlated, suggesting broad impairment.
Overall, the data from the milestones approach presents
a more diverse profile in comparison to that provided by
the WSAS.

In summary, self-reported cognitive-behavioral flexibil-
ity was associated with different areas of function how-
ever the pattern of association was not consistent between
objective and subjective function measures. Contrary to
our prediction, results from the functional milestones sug-
gest that flexibility is generally not a strong determinant of
everyday function but may be a factor in maintaining close
interpersonal relationships. The pattern of results provided
by the WSAS ratings for the perception of impairment
were essentially the opposite—lower flexibility scores
were significantly related to perceived impairment to the
ability to work and engage in social leisure activities, but
not the ability to form and maintain close relationships.
Therefore, the current WSAS results are consistent with
recently reported results demonstrating improved cogni-
tive flexibility as measured by the Brixton Test is signifi-
cantly associated with lower ratings for disorder-related
impairment on the WSAS [12]. However, the inconsist-
ency between the WSAS and milestone results raise ques-
tions about the measurement and interpretation of func-
tional outcomes in AN.

The primary conclusion we draw from these results is
that to obtain a more balanced assessment of everyday
functioning, both subjective and objective measures should
be considered. Self-report measures such as the WSAS
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provide important data regarding perceptions of disorder-
related functional impairment. The WSAS is brief, easy to
administer, and has been rated highly for user acceptability
[7]. Functional milestones are similarly brief, and their addi-
tion could add balance to the measurement of social and
occupational functioning. This balance may be important
in a number of ways. Milestones such as workplace par-
ticipation, grade retention and maintaining close relation-
ships require sustained effort, which in turn requires goal-
related focus and motivation. Finding sources of motivation
which are related to the quality of life, but not related to
the disorder, such as goal-achievements related to work
participation or financial independence, has been identified
as a possible core therapeutic goal [26]. In clinical prac-
tice, positive milestones could be used to identify areas of
relative strength, such as workplace participation despite
perceptions of impairment in ability to work, which could
support a strengths-based approach. Areas of strength could
be utilized to buffer the negative effects of the disorder on
everyday function [21].

Since milestones require sustained effort over a longer
period, a milestone approach may also be particularly use-
ful functional outcome measure for intervention studies
which include long-term follow-up, or in other longitudinal
research designs. It has been suggested that the evaluation
of outcomes of Cognitive Remediation Therapy (CRT) in
AN should include measures of real-life functioning, similar
to those used in schizophrenia [4]. A milestone approach
may be of specific utility to address that suggestion. In the
current study, flexibility scores increased as ED-symptoms
as measured by the EDE-Q decreased, providing further
evidence of increased cognitive-behavioral flexibility as a
recovery factor, and the utility of the EDFLIX. Although
significantly higher, flexibility scores for participants with a
past diagnosis were still within the clinical range, therefore
the current results suggest the continued utility of CRT in
AN after weight recovery has occurred.

Balance is also important in the dissemination of research
at a societal level. Although data which note perceptions of
severe impairment to work and social function are impor-
tant to understanding the experience of the impact of the
disorder, they may be subject to misinterpretation. On their
own, reports that individuals with AN are severely impaired
in their ability to work may sound like people are unem-
ployed. Providing additional data which highlights objective
strengths such as high workplace participation may help to
de-stigmatize living with an eating disorder and promote
inclusivity [43]. Increased recognition of high workplace
participation in AN may be used to promote more specific
investigation of work as a potential recovery factor, and to
provide focused support for the everyday challenges posed
by the workplace [35].

@ Springer

Strengths and limitations

To our knowledge, the current study is the first to investigate
the relationship between self-reported cognitive-behavioral
flexibility and objective functional milestones in AN, and the
first to compare subjective and objective functional outcome
measures in AN. Strengths include an adequate total sample,
analysis by groups which did not differ in age, attainment of
the relationship milestone or the social objective outcome
measure, and an analytic plan which controlled for the effect
of age, mood, BMI and ED-related cognitions on functional
outcome. The current research also has limitations which
must be considered. Firstly, we measured cognitive-behav-
ioral flexibility using self-report only. As noted in the intro-
duction, self-report and performance tests capture different
aspects of the same construct. Therefore, further investiga-
tion using performance tests which index both cognitive and
behavioral flexibility and objective functional outcomes are
recommended. Our sample included adult participants of
all ages and stages of recovery from AN, including partici-
pants who reported a diagnosis of a partial AN syndrome
(EDNOS-AN, OSFED-AN and Atypical AN) which together
represent considerable heterogeneity. Although differences
by subtype have been identified for cognitive flexibility per-
formance tests, differences in flexibility in everyday life are
yet to be evaluated, and where power allows, analysis by
AN sub-type, or by symptom dimensions is recommended
for future research [44]. Results regarding the impact of
cognitive flexibility on functional outcomes would also
be strengthened by the use of a control group, however,
comparison with healthy controls for the WSAS is difficult
without changing the presentation of the items from the vali-
dated scale. Finally, comparisons between participants with
current and past diagnoses were cross-sectional and causal
relationships between flexibility and function cannot be
determined.

In conclusion, functional milestones could provide an
appropriate outcome measure for future research in AN.
Functional milestone data for individuals with a current
and past diagnosis of AN presents a more diverse profile
than is captured by self-report, demonstrating strengths
and weaknesses across different areas of everyday func-
tion. Inclusion of objective milestones as a functional out-
come measure may be useful in clinical settings to identify
personal strengths and in research to provide an outcome
measure which indexes sustained effort. We recommend fur-
ther research in the area of cognitive-behavioral flexibility
and everyday function is important in AN to close the gap
between the impairment level where we are currently test-
ing, and the participation level where we want to be drawing
conclusions [6].
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What is already known on this subject?

Cognitive-behavioral flexibility measured using standard
neuropsychological performance tests is not strongly asso-
ciated with self-reported functional outcome in adults with
lifetime AN. However, results in adolescent cohorts have
demonstrated self-report measures of cognitive-behavioral
flexibility appear to be sensitive to the everyday flexibility
issues experienced by adolescents with AN.

What this study adds?

This study is the first to investigate the relationship between
flexibility and function in adults with lifetime AN using
self-reported cognitive-behavioral flexibility and both sub-
jective and objective functional outcome measures. Flex-
ibility scores were significantly associated with subjective
functional outcome, but not objective functional milestones
for the same domain. Subjective outcome measures indi-
cate broad impairment, but functional milestones indicate
individuals with a lifetime diagnosis of AN have areas
of strength and weakness across their everyday function.
Results suggest both subjective and objective function meas-
ures should be used in future research.
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