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Abstract

Background Recent research suggests that individuals with eating disorders (EDs) report elevated anhedonia,

or loss of pleasure. Although individuals with avoidant/restrictive food intake disorder (ARFID) often express that they
do not look forward to eating, it is unclear whether they experience lower pleasure than those without EDs. Thus,
identifying whether individuals with ARFID experience anhedonia may yield important insights that inform clinical
conceptualization and treatment.

Methods A sample of 71 participants ages 10-23 with full and subthreshold ARFID and 33 healthy controls (HCs)
completed the Pica, ARFID, and Rumination Disorder Interview, a diagnostic interview to assess ARFID profile severity
(lack of interest in food, sensory sensitivity, fear of aversive consequences) and the Temporal Experience of Pleasure
Scale (TEPS), a self-report measure of consummatory and anticipatory pleasure. Statistical analyses were performed
using the full TEPS and also the TEPS with food-related items removed.

Results The ARFID group reported significantly lower anticipatory and consummatory pleasure compared to HCs,
but these differences were no longer significant after controlling for depression, nor after removing food items

from the TEPS. Within the ARFID sample, greater ARFID severity was associated with lower anticipatory pleasure
across analyses, and greater endorsement of the lack of interest in food profile was related to lower anticipatory pleas-
ure. ARFID severity was also associated with lower consummatory pleasure using the full TEPS, but this relationship
was no longer significant with food items removed.

Conclusions These results provide initial evidence for lower pleasure before potentially pleasurable events in indi-
viduals with more severe ARFID, particularly those with the lack of interest phenotype. Our findings also suggest
that depression is likely to contribute low pleasure in this population. Future research should seek to further charac-
terize how dimensions of pleasure relate to the maintenance and treatment of ARFID symptom:s.
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Individuals with eating disorders often report elevated anhedonia, or an inability to experience pleasure. Past research
on pleasure in eating disorders has focused primarily on individuals with anorexia nervosa and bulimia nervosa,

and it is unclear whether people with other eating disorders also experience lower pleasure than healthy individuals.
In the current study, we measured anticipatory pleasure (looking forward to something enjoyable) and consum-
matory pleasure (enjoying a pleasant stimulus) in a sample with avoidant/restrictive food intake disorder (ARFID)

and healthy controls. We also repeated our analyses after removing food-related items from the scale assessing
pleasure. The ARFID group scored lower on both dimensions of pleasure than controls, but this difference was pri-
marily due to greater depression symptoms and the presence of food-related items in the pleasure questionnaire.
Within the ARFID sample, individuals with more severe ARFID reported less anticipatory pleasure, even after removing
questions about enjoyment of food. Lower anticipatory pleasure was especially characteristic of the lack of interest

in eating phenotype of ARFID. These results suggest that ARFID severity, lack of interest in eating, and depression

contribute to low pleasure in this population.

Introduction

Anhedonia, or the loss of pleasure and low reactivity to
pleasurable stimuli [1], is observed across a wide range
of psychiatric disorders [2, 3] and is associated with
decreased response to psychiatric medications [4, 5]
and longer time to remission from depressive episodes
[6]. Research suggests that individuals with eating dis-
orders (EDs) report lower overall pleasure compared to
healthy controls [7], but existing literature has primar-
ily examined pleasure and anhedonia in individuals with
EDs characterized by weight and shape concerns, such as
anorexia nervosa (AN) and bulimia nervosa (BN) [8-10],
rather than the full range of eating pathology.

Individuals with avoidant/restrictive food intake disor-
der (ARFID), a disorder characterized by restricting the
types or amount of food eaten without the goal of chang-
ing one’s weight or body shape, often express that they do
not look forward to or enjoy eating [11]. The dimensional
model of ARFID posits that individuals demonstrate
symptoms consistent with three profiles (across continua
of severity), including sensory sensitivity (avoiding foods
because of aversion to taste, texture, or smell), lack of
interest (avoiding eating sufficient food because of low
appetite or low interest in food), and/or fear of aversive
consequences (avoiding foods because of fear of choking,
vomiting, or other adverse outcome) [11]. However, it is
unclear whether a lack of interest or low enjoyment of
food, which is considered a primary reward [12], gener-
alizes to other potentially pleasurable stimuli. The study
of anhedonia and pleasure in other EDs, particularly AN,
has led to the development of reward-related theoreti-
cal models [13, 14] that have informed research efforts
related to the role of reward in EDs and development
of novel interventions that target low pleasure through
increasing positive affect [15]. Therefore, investigating
whether individuals with ARFID endorse low pleasure

overall may lead to improved clinical conceptualization
and treatment of this disorder.

The majority of research on pleasure has examined
this construct in samples with AN, BN, and binge-eating
disorder and suggests that, overall, individuals with EDs
experience less pleasure [8, 9, 16, 17] and greater social
anhedonia (low enjoyment of social situations) compared
to controls [10, 18]. Furthermore, anhedonia persists
after weight restoration in AN [8], suggesting that it may
be linked to underlying psychopathology rather than a
short-term consequence of malnutrition. Early findings
also suggest that anhedonia is linked with ED severity,
such that individuals with more severe ED symptoms
report greater anhedonia [8, 10, 16]. To date, only two
published studies have examined anhedonia in ARFID.
One study found that individuals with ARFID reported
less anhedonia (i.e., greater pleasure) than participants
with AN, BN, binge-eating disorder, and other specified
feeding or eating disorder [19], and another found no
differences in pleasure across ED diagnoses [20]. Impor-
tantly, these studies did not test whether individuals with
ARFID reported different levels of anhedonia compared
to healthy control participants. Furthermore, specific
ARFID profiles were not explored, so it is also important
to determine whether each symptom profile differentially
relates to anhedonia to further personalize interventions
for ARFID.

Although existing research indicates that those with
EDs experience general anhedonia, previous studies have
largely studied pleasure as a unidimensional construct
rather than incorporating multidimensional models of
pleasure informed by advances in neuroscience [21, 22].
Research in other clinical and community samples sug-
gests that pleasure can be separated into anticipatory
(i.e., looking forward to future rewards/pleasurable stim-
uli) and consummatory (i.e., enjoying current rewards)
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subcomponents that are associated with distinct behavio-
ral and neurobiological indices of reward motivation and
enjoyment, respectively [23, 24]. Preliminary research
suggests that among individuals with EDs characterized
by weight and shape concerns, anticipatory and consum-
matory pleasure differentially relate to ED symptoms.
For instance, one study found that greater anticipatory,
but not consummatory, pleasure was associated with
increased frequency of binge eating [25]. It is important
to continue identifying how different components of
pleasure play a role in other ED presentations.

Aims and Hypotheses

Hypothesis 1 (full sample)

In the current study, we aimed to test whether individuals
with full and subthreshold ARFID [26] would differ from
healthy control participants on a self-report measure of
anticipatory and consummatory pleasure. Consistent
with meta-analytic findings showing decreased pleasure
in other ED samples with large effects [7], we hypothe-
sized that the ARFID group would report lower pleasure
in both domains.

Hypothesis 2 (ARFID sample)

Within the ARFID sample, we also examined the rela-
tionship between ARFID symptom severity, depression,
body mass index (BMI), age, and pleasure. Based on
findings indicating that increased ED severity is related
to greater anhedonia [8, 10, 16], we predicted that those
with more severe ARFID symptoms would report lower
anticipatory and consummatory pleasure, and this rela-
tionship would remain significant when controlling for
depression and BMI, both of which have been associated
with anhedonia in previous studies [27, 28].

Exploratory analyses (ARFID sample)

We also conducted an exploratory analysis within the
ARFID sample testing whether the three ARFID profiles
(lack of interest in food, sensory sensitivity, and fear of
aversive consequences) differentially related to anticipa-
tory or consummatory pleasure. We did not have any a
priori hypotheses for these analyses due to their explora-
tory nature.

Food-related scale items

The TEPS has five items assessing anticipatory and con-
summatory pleasure related to food and drink. Because
eating or feeding disturbance is a primary clinical feature
of ARFID [1], we completed all analyses using both the
full TEPS subscales, as well as the TEPS subscales with
food-related items (i.e., items 3, 7, 8, 14, and 17) omitted.
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Method

Participants

Participants were 71 individuals ages 10-23 years with
ARFID and 33 age- and sex-matched healthy control
(HCs) who completed clinical interviews and self-report
questionnaires as part of a larger longitudinal study of
ARFID (ROIMH108595) in which we used structured
interviews, hormone assays, and neuroimaging to char-
acterize ARFID. As such, we wanted to capture chil-
dren, adolescents, and adults, as ARFID occurs across
the lifespan, but we also wanted to ensure children were
old enough that they could fully participate in the inter-
view and self-report measures. Using the World Health
Organization’s definition of adolescence as ages 10 to
19 [29], 52 (73.2%) of participants in the ARFID group
and 22 (66.7%) of HC participants were adolescents,
and the remainder of participants were categorized as
adults. Participants were recruited through local pedi-
atric and adolescent medicine practices, eating disor-
der clinics, Rally (a Mass General Brigham recruitment
platform), community advertisements, clinical research
websites, flyers at local schools and colleges, and social
media. Participants with ARFID were included if they
met diagnostic criteria for full or subthreshold ARFID
as assessed by clinical interview (see below for clinical
interviewing procedures). Because our sample was pre-
dominantly composed of participants with full threshold
ARFID (n=63, 88.7%), we combined the full and sub-
threshold groups in data analysis, which is consistent
with other published literature on ARFID [30-32]. HCs
were included if they had a body mass index (BMI) in the
15th—85th percentiles and did not meet criteria for any
lifetime diagnosis of psychiatric illness. Exclusion criteria
for all participants included active suicidality, ED diag-
nosis other than ARFID, intellectual disability (IQ <70),
current substance use disorder, lifetime psychosis, use
of systemic hormones (e.g., oral contraceptive pill), any
contraindications for MRI scanning, and any significant
medical condition that may interfere with study par-
ticipation. Participants in the ARFID and HC groups did
not differ on any demographic variables, but the ARFID
group reported significantly greater ARFID severity and
depression and lower BMI than HCs (see Table 1).

Measures

Clinical interviews

We used the Kiddie Schedule for Affective Disorders and
Schizophrenia—Present and Lifetime Version (KSADS-
PL) [33] to assess current and lifetime psychiatric comor-
bidities and the Eating Disorder Assessment for DSM-5
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Table 1 Clinical and demographic characteristics of the sample

Variable M(SD) or n (%) t/x? p
ARFID (n=71) HC(n=33)
Age (years) 16.78 (3.75) 16.75 (4.27) 0.03 0.97
Sex 0.04 0.84
Female 35(49.3) 17 (51.5)
Male 36 (50.7) 16 (48.5)
Race 6.01 0.1
Asian 1(1.40) 3(9.10)
Black/African 0(0) 1(3.0)
American
White 67 (94.40) 25 (75.80)
More than onerace 3 (4.20) 2(6.10)
Not reported 0(0) 2 (6.10)
Ethnicity <0001 099
Hispanic or Latinx 8(11.30) 3(9.10)
Non-Hispanic/Latinx 63 (88.70) 28 (84.80)
Not reported 0 2(6.10)
PARDI severity 2.33(0.84) 0.21(0.24) 19.5 <0.001
PARDI sensory profile  1.75(1.36) 0.03 (0.10) 10.5 <0.001
PARDI fear profile 043 (0.81) 0.17 (0.34) 440 <0.001
PARDI lack of interest 202 (1.62) 0(0) 911  <0.001
profile
Anticipatory pleasure 3.72(0.92) 4.16 (0.88) -2.30 0.02
Consummatory pleas-  3.86 (1.01) 457 (1.03) —-333 0.001
ure
Depression T-score 53.07 (10.48) 42.73 (6.68) 6.05 <0.001
BM|I z-score —0.50(1.62) 0.19 (0.69) 3.07 0.003

ARFID avoidant/restrictive food intake disorder, BMI body mass index, HC healthy
control, PARDI pica, ARFID and rumination disorder interview, TEPS temporal
experience of pleasure scale. BMI z-scores were calculated using CDC weight-for-
age reference populations. The ARFID group included participants with both full
and subthreshold ARFID

(EDA-5) [34] to screen for the presence of ARFID symp-
toms and other exclusionary ED diagnoses. Although the
KSADS-PL was developed for use in children ages 6-17
[33], it has been used with participants up to age 25 [35,
36]; therefore, we used this interview for all participants
to maintain consistency.

Once initial eligibility was confirmed, the Pica, ARFID,
and Rumination Disorder Interview (PARDI) [37] was
used to confirm ARFID diagnosis (full or subthreshold)
and symptom severity. Participants were diagnosed with
full ARFID if they met one or more of the four compo-
nents of diagnostic Criterion A (weight loss, nutritional
deficiency, dependence on nutrition supplements, or
marked interference with psychosocial functioning) at
the severity level required on the PARDI; alongside Cri-
teria B (eating disturbance is not explained by lack of
available food and/or cultural practice), C (eating dis-
turbance is not related to weight/shape concerns), and D
(eating disturbance is not explained by another medical
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or psychiatric disorder). Participants were diagnosed
with subthreshold ARFID if they reported clinically sig-
nificant avoidant or restrictive eating that met Criteria
B, C, and D but did not report symptoms that met the
PARDI severity threshold for Criterion A (e.g., scoring
three out of six on psychosocial impairment, when the
threshold for diagnosis full threshold ARFID is four out
of six). Items are rated on a scale from 0 to 6, with higher
scores indicating greater severity. Participants’ ARFID
severity score was computed by taking the average of all
items assessing the level of functional impairment and
medical severity due to ARFID symptoms. The PARDI
also includes items that assess three ARFID profiles: lack
of interest in eating/food, sensory sensitivity, and fear of
aversive consequences. Scores for each ARFID profile
were computed by taking the average of the items used
to measure that profile, such that individuals could dem-
onstrate symptoms of any combination of profiles rather
than exhibiting one primary presentation. Using previ-
ously validated clinical cutoffs for each profile [38],' 45
participants (63.4%) endorsed features consistent with a
lack of interest profile, 54 participants (76.1%) endorsed
features consistent with a sensory sensitivity profile, and
17 participants (23.9%) endorsed features consistent with
a fear of aversive consequences profile. In a larger valida-
tion study of the PARDI, which included a subset of the
current sample, interrater reliability was good, k=0.75
[37].

Pleasure

The Temporal Experiences of Pleasure Scale (TEPS) [39]
is an 18-item self-report measure with a subscale that
measures anticipatory pleasure (i.e., looking forward to
pleasurable events) and a subscale that measures con-
summatory pleasure (i.e., enjoying a pleasant event as it
occurs). Items are rated on a scale from 1 to 6 and then
averaged for each subscale, with greater scores indicating
higher pleasure. For example, “When something exciting
is coming up in my life, I really look forward to it” is an
item assessing anticipatory pleasure, and “I enjoy taking
a deep breath of fresh air when I walk outside” is an item
assessing consummatory pleasure. While not previously
used in a sample with ARFID, the TEPS has been used in
samples with other ED diagnoses [25] and other clinical
and community samples [40, 41]. We conducted statis-
tical analyses using both the full measure and also with
food-related items omitted (e.g., "When ordering some-
thing off the menu, I imagine how good it will taste” was

! Clinical cutoffs from this paper were used for the lack of interest profile
and the sensory sensitivity profile. Because the referenced paper indicated
that the cutoff for the fear of aversive consequences did not have adequate
specificity, we used a lower cutoff based on the distribution of our sample.
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omitted from the anticipatory subscale, and "A hot cup of
coffee or tea on a cold morning is very satisfying to me"
was omitted from the consummatory subscale). The
TEPS anticipatory pleasure subscale demonstrated good
internal consistency in this sample, «=0.84, and the con-
summatory pleasure subscale demonstrated acceptable
internal consistency, a =0.73. When items related to food
were omitted, the anticipatory pleasure subscale demon-
strated acceptable internal consistency, a=0.77, but the
consummatory pleasure subscale demonstrated poor
internal consistency, a=0.52.

Depression

Participants ages 18 years and older completed the Beck
Depression Inventory (BDI-II) [42], a widely used self-
report measure that assesses the severity of depression
symptoms. Participants under age 18 years completed
the Children’s Depression Inventory (CDI) [43], a similar
self-report measure developed for children and adoles-
cents. To combine scores on these measures for all par-
ticipants, each participant’s raw score on their depression
measure was converted to a T-score using community
norms included in the administration manual for each
measure, with higher T-scores indicating more severe
depressive symptoms. The BDI had excellent internal
consistency, a=0.94, and the CDI had good internal con-
sistency, a=0.88.

BMI

Study staff measured participants’ height and weight
using a stadiometer and calibrated scale. Height was
measured three times and study staff recorded the aver-
age of these measurements. For adult participants, we
computed BMI; for participants under age 18 years, we
calculated the percent expected body weight (EBW). To
standardize the sample based on age and sex, we calcu-
lated the BMI z-score based on Center for Disease Con-
trol reference populations, which range from ages two to
20 [44]. For participants whose age was outside this range
(i.e., age 21-23), we calculated their BMI z-score using a
reference age of 20.

Statistical analyses

Hypothesis 1 To test the hypothesis that participants
with full and subthreshold ARFID would report lower
anticipatory and consummatory pleasure compared to
the healthy control group, we used two sample -tests
for each TEPS subscale and followed up significant tests
with an ANCOVA with depression symptoms and BMI
z-score entered as covariates. Both dependent variables
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had homogeneity of variance across groups as assessed
by Levene’s test, p > 0.05.

Hypothesis 2 To test the hypothesis that greater ARFID
severity would be associated with lower anticipatory and
consummatory pleasure, we first computed Pearson cor-
relation coefficients between ARFID severity, TEPS sub-
scales, BMI, and depression. We followed up significant
correlations with two linear regression analyses within
the ARFID sample with anticipatory and consummatory
pleasure as the dependent variables, respectively. The
PARDI ARFID severity score was the independent vari-
able; depression and BMI were entered as covariates.

Exploratory analyses

For our exploratory analyses examining the relationships
between ARFID profiles and pleasure within the ARFID
sample, we first computed Pearson correlation coeffi-
cients between ARFID profiles and TEPS subscales. We
followed up significant correlations with a linear regres-
sion analysis with anticipatory pleasure as the depend-
ent variable and ARFID profile severity scores (sensory
sensitivity, fear of aversive consequences, lack of interest
in food/eating) as the independent variables. We entered
depression and BMI z-score as covariates.

Results

Hypothesis 1: group differences in anticipatory

and consummatory pleasure

Full TEPS subscales

Consistent with our hypothesis, the ARFID group
endorsed significantly lower anticipatory pleasure,
£(102)=-2.30, p=0.02, d=0.49, and consummatory
pleasure, £(102)=-3.33, p=0.001, 4=0.70, than the
healthy control group.

However, in contrast to our predictions, group dif-
ferences in pleasure did not remain significant when
controlling for depression and BMI. The overall model
assessing group differences in anticipatory pleasure was
significant, F(3, 99)=6.41, p<0.001, but depression was
the only variable with a significant effect on anticipa-
tory pleasure, F(1, 99)=13.34, n?=0.11, p<0.001. In
the ANCOVA assessing group differences in consum-
matory pleasure, the overall model was significant, F(3,
99)=5.81, p=0.001 and depression was the only variable
with a significant effect F(1, 99)=6.10, n>=0.05, p=0.02
(see Table 2 for estimated marginal means of anticipatory
and consummatory pleasure for each group). The results
from these models suggest that individuals with greater
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Table 2 Estimated marginal means of anticipatory and
consummatory pleasure when controlling for age, depression,
and body mass index

All items ARFID HC
Anticipatory pleasure (95% Cl) 3.83 (3.62-4.05) 3.93(3.59-4.26)
Consummatory pleasure (95% Cl) 3.94 (3.70-4.18) 441 (4.04-4.78)
Without food items

Anticipatory pleasure (95% Cl) 3.79 (3.53-4.04) 373 (334-4.11)
Consummatory pleasure (95% Cl) 408 (3.87-4.29) 4.02 (3.70-4.35)

ARFID avoidant/restrictive food intake disorder, Cl confidence interval, HC
healthy control

depression symptoms experience decreased anticipatory
and consummatory pleasure, regardless of diagnostic sta-
tus and BMI.

TEPS subscales without food items

In contrast with our hypothesis, there were no group dif-
ferences in anticipatory pleasure, £(102) =—1.62, p=0.11,
and consummatory pleasure, £(102)=-1.13, p=0.26,
when food items were omitted from the TEPS. Because
the ARFID and HC groups did not differ significantly on
either TEPS subscale, we did not perform follow-up anal-
yses assessing for the effects of depression and BMI.

Hypothesis 2: relationship between ARFID severity

and pleasure

Full TEPS subscales

The correlation coefficients between ARFID severity,
anticipatory pleasure, and consummatory pleasure are
presented in Table 3. ARFID severity (as measured by
the PARDI severity scale) was positively correlated with
depression, r=0.43, p<0.001, and negatively associated

Table 3 Correlations between study variables in the ARFID sample
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with anticipatory pleasure, r=-0.39, p<0.001, and
consummatory pleasure, r=—0.32, p=0.01, indicating
that individuals with greater ARFID severity experience
greater depression and lower pleasure. Age was not sig-
nificantly related to anticipatory pleasure, r=-0.09,
p=0.47, or consummatory pleasure, r=0.19, p=0.11.

The full results of regression models used to assess
whether correlations remained significant when control-
ling for relevant covariates are presented in Table 5. The
overall model testing the relationships between anticipa-
tory pleasure, ARFID severity, depression, and BMI was
significant, R?=0.19, F(3, 65)=6.22, p<0.001. Consist-
ent with our hypothesis, ARFID severity was negatively
related to anticipatory pleasure, B=-0.30, p=0.03.
Depression, but not BMI, was significantly negatively
associated with anticipatory pleasure, B=—0.02, p=0.03.
These results indicate that, among individuals with
ARFID, those with greater ARFID severity and greater
depression severity report lower anticipatory pleasure.

The overall model testing relationships between con-
summatory pleasure, ARFID severity, depression, and
BMI was also significant, R*=0.07, F(3, 65)=2.80,
p=0.05. ARFID severity was the only variable in the
model that was significantly related to consummatory
pleasure, B=—-0.33, p=0.04, which suggests individuals
with more severe ARFID symptoms report lower con-
summatory pleasure independent of depression symp-
toms and BML

TEPS subscales without food items

The correlation coefficients between ARFID severity,
anticipatory pleasure, and consummatory pleasure are
presented in Table 4. ARFID severity was negatively asso-
ciated with anticipatory pleasure, r=—0.40, p<0.001,
but its relationship with consummatory pleasure was no

PARDI BMI Depression Consummatory Anticipatory Fear Interest
pleasure pleasure
Sensory 0.53** 0.05 022 -0.05 —0.26* 0.18 0.33**
Interest 0.41** —0.30* 0.31* 0.01 —-0.31* 0.34**
Fear 0.04 -0.22 -0.06 0.20 0.06
Anticipatory —0.39%* -0.06 —0.41** 0.66**
pleasure
Consummatory —0.32** 0.03 -0.23
pleasure
Depression 0.43** 0.14
BMI 0.08

Items in bold are statistically significant

ARFID avoidant/restrictive food intake disorder, BMI body mass index, PARDI pica, ARFID, and rumination disorder interview

*»<0.05
*p<0.01
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Table 4 Correlations between study variables and anticipatory and consummatory pleasure with food-related items omitted

PARDI Fear Interest Sensory BMI Depression
Anticipatory —0.40%* 0.05 —0.33%* -0.21 0.05 —0.36%*
pleasure
Consummatory -0.16 0.27* 0.03 0.03 -0.11 —0.30*
pleasure
Items in bold are statistically significant
BMI body mass index, PARDI pica, ARFID, and rumination disorder interview
*»<0.05
**p<0.01
Table 5 Regression analyses exploring associations between pleasure and ARFID severity within the ARFID sample
DV: anticipatory pleasure Adj. R? B SE t n? p
Full model: £(3, 65)=6.22, p<0.001 0.19
Constant 5.69 0.53 10.70 <0.001
ARFID severity -0.30 0.13 —-20.27 0.16 0.03
Depression -0.02 0.01 20.24 0.05 0.03
BMI -0.02 0.06 -0.39 <0.01 0.70
DV:anticipatory pleasure (without food items)
Full model: £(3, 65)=5.69, p=0.002 0.17
Constant 578 0.61 9.55 <0.001
ARFID severity -0.36 0.15 —2.38 0.16 0.02
Depression -0.02 0.01 -191 0.04 0.06
BMI 0.04 0.07 0.57 0.003 0.57
DV: consummatory pleasure
Full model: £(3,65)=2.80, p=0.05 0.07
Constant 520 0.63 829 <0.001
ARFID severity -0.33 0.16 -2.09 0.20 0.04
Depression -0.01 0.01 -0383 0.01 041
BMI 0.02 0.07 0.21 <0.01 0.83
DV: consummatory pleasure (without food items)
Full model: F(3,65)=2.21 p=0.09 0.05
Constant 529 0.57 9.21 <0.001
ARFID severity —0.06 0.14 —-043 0.03 0.66
Depression -0.02 0.01 -1.91 0.06 0.06
BMI -0.04 0.07 0.68 0.01 049

ARFID avoidant/restrictive food intake disorder, BMI body mass index

longer significant after omitting food-related TEPS items,
r=—0.16, p=0.18. Similar to the results of analyses with
the full TEPS subscales, age was not significantly related
to anticipatory pleasure, r=0.01, p=0.93, or consumma-
tory pleasure, r=0.07, p=0.59.

The full results of regression models used to assess
whether correlations remained significant when con-
trolling for relevant covariates are presented in Table 5.
When omitting food-related items, the overall model
testing the relationships between anticipatory pleasure,

ARFID severity, depression, and BMI remained signifi-
cant, R?=0.17, F(3, 65)=5.69, p=0.002. ARFID sever-
ity remained negatively related to anticipatory pleasure,
B=-0.36, p=0.02, but depression was no longer signifi-
cantly associated with anticipatory pleasure, B=-0.02,
p=0.06.

In contrast to the model with the all TEPS items, the
overall model testing relationships between consumma-
tory pleasure, ARFID severity, depression, and BMI was
not significant, R?=0.05, F(3, 65) =2.21, p=0.09.
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Table 6 Regression analyses exploring associations between anticipatory pleasure and ARFID profiles within the ARFID sample

DV: anticipatory pleasure Adj. R? B SE t n? p

Full model: F(5,63)=3.87, p=0.004 0.17

Constant 538 0.54 9.85 <0.001
Sensory sensitivity -0.09 0.08 -1.09 0.03 0.28
Lack of interest in food —-0.14 0.08 —-1.80 0.13 0.07
Fear of aversive consequences 0.15 0.14 1.09 <0.01 0.28
BMI —-0.03 0.07 -047 <001 0.64
Depression -0.03 0.01 -2.33 0.07 0.02
DV:anticipatory pleasure (without food items)

Full model: F(5,63)=3.41, p=0.01 0.15

Constant 539 0.63 8.61 <0.001
Sensory sensitivity -0.06 0.09 -0.69 0.01 049
Lack of interest in food -0.18 0.09 -202 0.15 0.05
Fear of aversive consequences 0.19 0.15 1.22 0.002 022
BMI 0.03 0.08 037 0.05 0.71
Depression -0.03 0.08 —2.04 0.002 0.05
DV: consummatory pleasure (without food items)

Full model: F(5,63)=2.27,p=0.06 0.09

Constant 513 0.58 8.93 <0.001
Sensory sensitivity 0.04 0.08 042 0.68
Lack of interest in food 0.01 0.08 0.10 092
Fear of aversive consequences 0.26 0.14 1.87 0.07
BMI -001 0.07 -0.17 0.86
Depression -0.03 0.01 —227 0.03

ARFID avoidant/restrictive food intake disorder, BM/ body mass index

Exploratory analyses of relationships between pleasure
and ARFID profiles

Full TEPS subscales

Scores on the sensory sensitivity profile were negatively
associated with anticipatory pleasure, r=—0.26, p=0.03,
as were scores on the lack of interest in food profile,
r=-0.31, p=0.01; consummatory pleasure was not asso-
ciated with any ARFID profile (see Table 3). These results
suggest that, while individuals with greater sensory sensi-
tivity and less interest in food may report lower anticipa-
tory pleasure, none of the ARFID profiles were associated
with level of consummatory pleasure.

The full results of a follow-up regression model con-
trolling for depression and BMI are presented in Table 6.
The overall model assessing relationships between
ARFID profiles, depression, BMI, and anticipatory pleas-
ure was significant, R?’=0.17, F(5, 63)=3.87, p=0.04.
Although sensory sensitivity and lack of interest in food
were negatively related to anticipatory pleasure in corre-
lation analyses, depression was the only variable in this
model that had a significant relationship with anticipa-
tory pleasure (B=—0.03, p=0.02). These results indicate
that, among individuals with ARFID, greater depressive

symptoms were associated with decreased anticipatory
pleasure, regardless of specific ARFID profile.

TEPS subscales without food items

Correlations between TEPS subscales and ARFID pro-
files are presented in Table 4. When food items were
removed, the lack of interest in food profile remained
negatively correlated with consummatory pleasure,
r=-0.33, p=0.005, but the sensory sensitivity profile
was no longer significantly associated with anticipatory
pleasure. In contrast to analyses with all TEPS items, the
fear of aversive consequences profile was positively cor-
related with consummatory pleasure when food items
were removed, r=0.27, p=0.02. These results suggest
that, when pleasure related to food is not assessed, indi-
viduals with the lack of interest ARFID profile experience
decreased anticipatory pleasure and individuals with the
fear of aversive consequences profile experience greater
consummatory pleasure.

Because both anticipatory and consummatory pleas-
ure were correlated with at least one subscale when food
items were removed, we completed follow-up regres-
sion models for both TEPS subscales. The full results
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of regression models controlling for depression and
BMI are presented in Table 6. The overall model assess-
ing relationships between ARFID profiles, depression,
BMI, and anticipatory pleasure remained significant,
R?=0.15, F(5, 63)=3.41, p=0.01. Depression remained
significantly negatively related to anticipatory pleasure,
B=-0.03, p=0.05; in contrast with the model using all
TEPS items, lack of interest score was significantly nega-
tively associated with anticipatory pleasure, B=—0.17,
p=0.05, suggesting that the relationship between these
two constructs is strengthened when food-related pleas-
ure is not measured.

The model assessing relationships between ARFID
profiles, depression, BMI, and consummatory pleasure
was not significant, R°=0.09, F(5, 63)=2.27, p=0.06,
but depression was negatively related to consummatory
pleasure, B=-0.03, p=0.03, indicating that depressive
symptoms, rather than specific ARFID presentations,
may contribute to the variance in consummatory pleas-
ure within this population.

Discussion

The current study is the first to compare self-reported
pleasure in participants with ARFID and healthy con-
trols. In contrast to the majority of prior research on
pleasure and anhedonia in EDs, which measure pleasure
as a unidimensional construct [7], we assessed two sub-
components: anticipatory and consummatory pleasure.
Individuals with ARFID in our sample endorsed lower
anticipatory and consummatory pleasure compared to
HCs, but these differences were no longer significant
when controlling for depression and omitting scale items
that assessed pleasure related to food. However, the nega-
tive relationship between ARFID severity and antici-
patory pleasure remained consistent across analyses.
This pattern of results indicates that participants with
more severe ARFID may be more likely to have deficits
in anticipatory pleasure, which is consistent with previ-
ous research suggesting that anticipatory pleasure may
be more relevant than consummatory pleasure to eating
pathology across ED diagnoses [25].

Within the ARFID sample, greater ARFID and depres-
sion severity both related to lower anticipatory pleas-
ure, and this finding remained after omitting food items,
indicating that individuals with more severe ARFID and/
or comorbid depression experience low anticipatory
pleasure beyond disorder-relevant stimuli. When using
all available TEPS items, ARFID severity was negatively
associated with consummatory pleasure over and above
depression, but this finding was not significant after
removing food items, which suggests that items assessing
enjoyment of food may have been a confounding variable
in this population.
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In exploratory analyses testing relationships between
ARFID profiles and pleasure, lower anticipatory pleasure
was correlated with greater severity of the lack of interest
profile, regardless of whether food items were included
or removed. This finding points to the potential relevance
of anticipatory pleasure in some ARFID symptoms and
suggests that individuals who express that they do not
look forward to eating may also experience low anticipa-
tory pleasure more broadly. Although sensory sensitiv-
ity was negatively correlated with anticipatory pleasure
when using the full TEPS subscale, this relationship was
no longer significant after omitting food items, suggest-
ing that the initial correlation was due to low ratings on
food items, but anticipatory and consummatory pleasure
related to other stimuli remain intact in individuals with
this presentation. No ARFID profile uniquely predicted
consummatory pleasure when controlling for depression
in any analyses, which indicates that any observed con-
summatory anhedonia in this population may be attrib-
uted to comorbid depression.

Previous research on EDs characterized by weight and
shape concerns (e.g., AN, BN) demonstrates that individ-
uals with EDs report lower overall pleasure compared to
controls [8, 18, 45]. Our findings add to the existing body
of literature on anhedonia and pleasure in EDs by indi-
cating that deficits in pleasure in ARFID are particularly
relevant for individuals with more severe ARFID symp-
toms and those with lack of interest in food. Notably, a
number of analyses produced different results when we
omitted TEPS items that were related to food. Although
many self-report measures of anhedonia and pleasure
include items that assess enjoyment of food and drink
[39, 46, 47], most studies using these measures in samples
with EDs do not report results of analyses without those
items; future research should determine whether samples
with other ED diagnoses report different levels of pleas-
ure when food-related scale items are removed.

While our study provided novel insights into whether
individuals with ARFID experience low pleasure, it also
had limitations. First, we used a mixed child and adult
sample (ages 10-23 years), and the TEPS has not previ-
ously been validated for use in a child sample. However,
the TEPS has been used in adolescent samples with
participants as young as age 13 with acceptable to good
internal consistency [48, 49]. Of note, the consummatory
pleasure subscale of the TEPS demonstrated low internal
consistency once food-related items were removed, which
may have limited our power to detect relationships. Fur-
thermore, our data were cross-sectional, so we cannot
draw conclusions about whether low pleasure is a risk fac-
tor for developing ARFID, or whether ARFID symptoms
cause individuals to experience less pleasure. Our study’s
findings would also have been strengthened by using one
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of the well-validated behavioral reward processing tasks
that are associated with self-reported anticipatory and/or
consummatory pleasure, such as the Effort Expenditure
for Reward Task [50] or a probabilistic reward task [51].
Our sample was also predominantly White and non-His-
panic, so it is unclear whether these findings would gener-
alize to a sample with greater racial/ethnic diversity.
Limitations notwithstanding, the results of the current
study not only provide important preliminary evidence
of alterations in anticipatory pleasure in ARFID, but also
hold potential implications for ARFID treatment. Impor-
tantly, individuals with greater ARFID symptom sever-
ity reported lower anticipatory pleasure, which indicates
that, similar to other populations that report anhedo-
nia, increasing pleasure may be a relevant intervention
target [15, 52]. Of note, our findings highlight a poten-
tial mechanism through which food-based exposures in
ARFID could facilitate symptom change. Specifically, if
consummatory pleasure in ARFID remains intact, the act
of eating during food exposure might ultimately be more
pleasurable than anticipated, creating an expectancy vio-
lation that challenges patients’ low anticipatory pleasure
about eating. This interpretation would be consistent
with an inhibitory learning model of symptom change in
ARFID [53]. Because anhedonia has been linked to poor
treatment response in other clinical samples [5, 6], future
research should investigate anticipatory and consumma-
tory pleasure as potential mediators and/or moderators
of symptom trajectory and treatment outcome in ARFID.
Overall, the results of the current study suggest that
greater symptom severity and co-occurring depres-
sion symptoms both contribute to deficits in pleasure in
individuals with ARFID. These findings emphasize the
importance of future research on pleasure and anhedonia
in the ARFID population, particularly as this construct
relates to treatment implications and longitudinal course.

Acknowledgements
Not applicable.

Author contributions

SCD: conceptualization, methodology, formal analysis, writing—original
draft, writing—review and editing; PEK: methodology, formal analysis,
writing—review and editing; CMS: project administration, data curation, writ-
ing—review and editing; KRB: supervision, writing—review and editing, LB:
supervision, writing—review and editing, JG: project administration, investiga-
tion, data curation, writing—review and editing; SS: project administration,
investigation, writing—review and editing; MM: supervision, writing—review
and editing; NM: funding acquisition, supervision, writing—review and edit-
ing; EAL: funding acquisition, conceptualization, methodology, supervision,
writing—review and editing; KTE: supervision, conceptualization, method-
ology, writing—review and editing; JJT: funding acquisition, supervision,
conceptualization, methodology, writing—review and editing.

Availability of data and materials
The datasets analyzed during the current study are available in the NIMH Data
Archive.

Page 10 of 12

Funding

Research reported in this publication was supported by the National
Institute of Health: ROTMH108595 (JJT, NM, and EAL), K24MH120568 (EAL),
K24MH135189 (JJT), K23MH125143 (KB), K23MH 127465 (LB), TUL1TR001102
(Harvard Clinical and Translational Science Center, and P30DK040561 (EAL;
Nutrition Obesity Research Center at Harvard).

Declarations

Ethics approval and consent to participate

This study was approved by the Mass General Brigham Institutional Review
Board, and all participants (or parent/guardian if minor) provided informed
consent to participate.

Consent for publication
Not applicable.

Competing interests

KRB, KTE, and JJT receive royalties from Cambridge University Press. LB is a
consultant for Otsuka Pharmaceuticals. EAL was on the scientific advisory
board and has a financial interest in OXT Therapeutics, Inc., a company that
developed oxytocin-based therapeutics for metabolic disease; and received
an investigator-initiated grant from Tonix Pharmaceuticals. MM receives royal-
ties from UpToDate and served as consultant for Abbvie and Sanofi and on the
scientific advisory board for Abbvie and Ipsen.

Author details

'Department of Psychology, Hofstra University, Hempstead, NY, USA. 2Eating
Disorders Clinical and Research Program, Massachusetts General Hospital, 2
Longfellow Place, Suite 200, Boston, MA 02114, USA. *Department of Psy-
chiatry, Harvard Medical School, Boston, MA, USA. “Department of Psychiatry,
Athinoula A. Martinos Center for Biomedical Imaging, Charlestown, MA,
USA. °Neuroendocrine Unit, Massachusetts General Hospital, Boston, MA,
USA. ®Department of Psychiatry, University of Geneva, Geneva, Switzerland.
’Department of Pediatrics, Gynecology and Obstetrics, University of Geneva,
Geneva, Switzerland. 8Eating Disorders Research Unit, Mental Health Center
Ballerup, Ballerup, Denmark.

Received: 8 June 2023 Accepted: 31 October 2023
Published online: 10 November 2023

References

1. American Psychiatric Association. Diagnostic and statistical manual of
mental disorders. 5th ed. London: Routledge; 2021.

2. Barkus E, Badcock JC. A transdiagnostic perspective on social anhedonia.
Front Psychiatry. 2019;10:216.

3. Der-Avakian A, Markou A. The neurobiology of anhedonia and other
reward-related deficits. Trends Neurosci. 2012;35(1):68-77.

4. McMakin DL, Olino TM, Porta G, Dietz LJ, Emslie G, Clarke G, et al. Anhedo-
nia predicts poorer recovery among youth with selective serotonin reup-
take inhibitor treatment-resistant depression. J Am Acad Child Adolesc
Psychiatry. 2012;51(4):404-11.

5. UherR, Perlis RH, Henigsberg N, Zobel A, Rietschel M, Mors O, et al.
Depression symptom dimensions as predictors of antidepressant
treatment outcome: replicable evidence for interest-activity symptoms.
Psychol Med. 2012;42(5):967-80.

6. Khazanov GK, Xu C, Dunn BD, Cohen ZD, DeRubeis RJ, Hollon SD.
Distress and anhedonia as predictors of depression treatment outcome:
a secondary analysis of a randomized clinical trial. Behav Res Ther.
2020;125:103507.

7. Dolan SC, Khindri R, Franko DL, Thomas JJ, Reilly EE, Eddy KT. Anhedo-
nia in eating disorders: a meta-analysis and systematic review. Int J Eat
Disord. 2022;55(2):161-75.

8. Boehm |, Flohr L, Steding J, Holzapfel L, Seitz J, Roessner V, et al. The
trajectory of anhedonic and depressive symptoms in anorexia nervosa:
a longitudinal and cross-sectional approach: anhedonic and depressive
symptoms in anorexia nervosa. Eur Eat Disorders Rev. 2018;26(1):69-74.



Dolan et al. Journal of Eating Disorders

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

(2023) 11:198

Jiang T, Soussignan R, Carrier E, Royet JP. Dysfunction of the mesolimbic
circuit to food odors in women with anorexia and bulimia nervosa: a fMRI
study. Front Hum Neurosci. 2019. https://doi.org/10.3389/fnhum.2019.
00117/full.

Harrison A, Mountford VA, Tchanturia K. Social anhedonia and work and
social functioning in the acute and recovered phases of eating disorders.
Psychiatry Res. 2014;218(1):187-94.

. Thomas JJ, Lawson EA, Micali N, Misra M, Deckersbach T, Eddy KT. Avoid-

ant/restrictive food intake disorder: a three-dimensional model of neuro-
biology with implications for etiology and treatment. Curr Psychiatry Rep.
2017;19(8):54.

Berridge KC. Food reward: brain substrates of wanting and liking. Neuro-
sci Biobehav Rev. 1996;20(1):1-25.

Kaye WH, Wierenga CE, Bailer UF, Simmons AN, Bischoff-Grethe A. Noth-
ing tastes as good as skinny feels: the neurobiology of anorexia nervosa.
Trends Neurosci. 2013;36(2):110-20.

Keating C, Tilbrook AJ, Rossell SL, Enticott PG, Fitzgerald PB. Reward
processing in anorexia nervosa. Neuropsychologia. 2012;50(5):567-75.
Haynos AF, Anderson LM, Askew AJ, Craske MG, Peterson CB. Adapt-

ing a neuroscience-informed intervention to alter reward mechanisms
of anorexia nervosa: a novel direction for future research. J Eat Disord.
2021;9(1):63.

Davis C, Woodside DB. Sensitivity to the rewarding effects of food and
exercise in the eating disorders. Compr Psychiatry. 2002;43(3):189-94.
de Vos JA, Radstaak M, BohImeijer ET, Westerhof GJ. Exploring associa-
tions between personality trait facets and emotional, psychological and
social well-being in eating disorder patients. Eat Weight Disord. 2021.
Tchanturia K, Davies H, Harrison A, Fox JRE, Treasure J, Schmidt U.
Altered social hedonic processing in eating disorders. Int J Eat Disord.
2012;45(8):962-9.

Dolan SC, Brown TA, Wierenga CE, Kaye WH, Reilly EE. Changes in anhe-
donia over the course of eating disorder treatment. Int J Eat Disorders.
2022;55(3):399-405.

Nicely TA, Lane-Loney S, Masciulli E, Hollenbeak CS, Ornstein RM. Preva-
lence and characteristics of avoidant/restrictive food intake disorder in

a cohort of young patients in day treatment for eating disorders. J Eat
Disord. 2014;2(2):21.

Berridge KC, Robinson TE, Aldridge JW. Dissecting components of reward:
‘liking; 'wanting;, and learning. Curr Opin Pharmacol. 2009;,9(1):65-73.
Remer Thomsen K, Whybrow PC, Kringelbach ML. Reconceptualizing
anhedonia: novel perspectives on balancing the pleasure networks in the
human brain. Front Behav Neurosci. 2015;11(9):49.

Geaney JT, Treadway MT, Smillie LD. Trait anticipatory pleasure predicts
effort expenditure for reward. PLoS ONE. 2015;10(6):e0131357.
Der-Avakian A, Barnes SA, Markou A, Pizzagalli DA. Translational assess-
ment of reward and motivational deficits in psychiatric disorders. Curr
Top Behav Neurosci. 2016;28:231-62.

Dolan SC, Reilly EE, Brown TA, Shott ME, Frank GKW. Anticipatory and
consummatory pleasure in eating disorders. J Eat Disorders. 2022. https://
doi.org/10.1186/540337-022-00692-w.

Harshman SG, Wons O, Rogers MS, Izquierdo AM, Holmes TM, Pulumo
RL, et al. A diet high in processed foods, total carbohydrates and added
sugars, and low in vegetables and protein is characteristic of youth with
avoidant/restrictive food intake disorder. Nutrients. 2019;11(9):2013.
Pizzagalli DA. Depression, stress, and anhedonia: toward a synthesis and
integrated model. Annu Rev Clin Psychol. 2014;28(10):393-423.

Mattar L, Huas C, Duclos J, Apfel A, Godart N. Relationship between mal-
nutrition and depression or anxiety in Anorexia Nervosa: a critical review
of the literature. J Affect Disord. 2011;132(3):311-8.

Adolescent health [Internet]. [cited 2023 Oct 16]. Available from: https://
www.who.int/health-topics/adolescent-health

Burton Murray H, Becker KR, Harshman S, Breithaupt L, Kuhnle M, Dreier
MJ, et al. Elevated fasting satiety-promoting cholecystokinin (CCK) in
avoidant/restrictive food intake disorder compared to healthy controls. J
Clin Psychiatry. 2022;83(5):221m14111.

Watts R, Archibald T, Hembry P Howard M, Kelly C, Loomes R, et al.

The clinical presentation of avoidant restrictive food intake disorder in
children and adolescents is largely independent of sex, autism spectrum
disorder and anxiety traits. eClinicalMedicine. 2023;63. Available from:
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(23)
00367-X/fulltext

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

Page 11 of 12

Aulinas A, Muhammed M, Becker KR, Asanza E, Hauser K, Stern C, et al.
Oxytocin response to food intake in avoidant/restrictive food intake
disorder. Eur J Endocrinol. 2023;189(2):149-55.

Kaufman J, Birmaher B, Brent D, Rao U, Flynn C, Moreci P, et al. Schedule
for affective disorders and schizophrenia for school-age children-present
and lifetime version (K-SADS-PL): initial reliability and validity data. J Am
Acad Child Adolesc Psychiatry. 1997;36(7):980-8.

Sysko R, Glasofer DR, Hildebrandt T, Klimek P, Mitchell JE, Berg KC, et al.
The eating disorder assessment for DSM-5 (EDA-5): development and
validation of a structured interview for feeding and eating disorders. Int J
Eat Disord. 2015;48(5):452-63.

Tsuji T, Phalen P, Rouhakhtar PR, Millman Z, Bussell K, Thompson E,

et al. Using the K-SADS psychosis screen to identify people with early
psychosis or psychosis risk syndromes. Clin Child Psychol Psychiatry.
2019;24(4):809-20.

Chung JY, Clayton EL, Hu H, Pao M, Wiener LS. The feasibility and value
of parent input when evaluating the mental health of young adults with
and without cancer. Psychooncology. 2020;29(4):815-8.

Bryant-Waugh R, Micali N, Cooke L, Lawson EA, Eddy KT, Thomas JJ.
Development of the pica, ARFID, and rumination disorder interview,

a multi-informant, semi-structured interview of feeding disorders

across the lifespan: a pilot study for ages 10-22. Int J Eat Disord.
2019;52(4):378-87.

Cooper-Vince CE, Nwaka C, Eddy KT, Misra M, Hadaway NA, Becker KR,

et al. The factor structure and validity of a diagnostic interview for avoid-
ant/restrictive food intake disorder in a sample of children, adolescents,
and young adults. Int J Eat Disord. 2022;55(11):1575-88.

Gard DE, Gard MG, Kring AM, John OP. Anticipatory and consummatory
components of the experience of pleasure: a scale development study. J
Res Pers. 2006;40(6):1086—102.

Hallford DJ, Austin DW. Wanting and liking: testing the factor structure of
the temporal experience of pleasure scale in major depression and com-
munity samples. Assessment. 2021;17:1073191121998767.

Treadway MT, Bossaller N, Shelton RC, Zald DH. Effort-based decision-
making in major depressive disorder: a translational model of motiva-
tional anhedonia. J Abnorm Psychol. 2012;121(3):553-8.

Beck AT, Steer RA, Ball R, Ranieri W. Comparison of beck depres-

sion inventories -IA and -Il in psychiatric outpatients. J Pers Assess.
1996,67(3):588-97.

Kovacs M. Children’s depression inventory 2. New York: Multi-Health
Systems; 2011.

Centers for Disease Control and Prevention, National Center for Health Sta-
tistics. CDC Growth Charts - United States [Internet]. 2022 [cited 2023 May
12]. Available from: https.//www.cdc.gov/growthcharts/cdc_charts.htm
Murray SM, Brown CS, Kaye WH, Wierenga CE. Anhedonia in eating dis-
orders. In: Pizzagalli DA, editor. Anhedonia: preclinical, translational, and
clinical integration. Cham: Springer; 2022. p. 219-36. https://doi.org/10.
1007/7854_2021_287.

Snaith RP, Hamilton M, Morley S, Humayan A, Hargreaves D, Trigwell P. A
scale for the assessment of hedonic tone the snaith-hamilton pleasure
scale. Br J Psychiatry. 1995;167(1):99-103.

Chapman LJ, Chapman JP, Raulin ML. Scales for physical and social anhe-
donia. J Abnorm Psychol. 1976;85(4):374-82.

Choi JW, Thakur H, Briley DA, Temple JR, Cohen JR. Testing the factor
structure and measurement invariance of the temporal experience of
pleasure scale in adolescents across time, gender, and race/ethnicity.
Psychol Assess. 2022;34:752-62.

Rzepa E, McCabe C. Dimensional anhedonia and the adolescent brain:
reward and aversion anticipation, effort and consummation. BJPsych
Open. 2019;5(6):€99.

Treadway MT, Buckholtz JW, Schwartzman AN, Lambert WE, Zald DH.
Worth the “EEfRT"? The effort expenditure for rewards task as an objective
measure of motivation and anhedonia. PLoS ONE. 2009;4(8):e6598.
Pizzagalli DA, Jahn AL, O'Shea JP. Toward an objective characterization of
an anhedonic phenotype. Biol Psychiatry. 2005;57(4):319-27.

Craske MG, Meuret AE, Ritz T, Treanor M, Dour H, Rosenfield D. Positive
affect treatment for depression and anxiety: a randomized clinical trial for
a core feature of anhedonia. J Consult Clin Psychol. 2019;87(5):457-71.
Dumont E, Jansen A, Kroes D, de Haan E, Mulkens S. A new cognitive
behavior therapy for adolescents with avoidant/restrictive food intake


https://doi.org/10.3389/fnhum.2019.00117/full
https://doi.org/10.3389/fnhum.2019.00117/full
https://doi.org/10.1186/s40337-022-00692-w
https://doi.org/10.1186/s40337-022-00692-w
https://www.who.int/health-topics/adolescent-health
https://www.who.int/health-topics/adolescent-health
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(23)00367-X/fulltext
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(23)00367-X/fulltext
https://www.cdc.gov/growthcharts/cdc_charts.htm
https://doi.org/10.1007/7854_2021_287
https://doi.org/10.1007/7854_2021_287

Dolan et al. Journal of Eating Disorders (2023) 11:198

disorder in a day treatment setting: a clinical case series. Int J Eat Disord.

2019,52(4):447-58.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 12 of 12

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

e rapid publication on acceptance

e support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations

e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Anticipatory and consummatory pleasure in avoidantrestrictive food intake disorder
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Aims and Hypotheses
	Hypothesis 1 (full sample)
	Hypothesis 2 (ARFID sample)
	Exploratory analyses (ARFID sample)
	Food-related scale items

	Method
	Participants

	Measures
	Clinical interviews
	Pleasure
	Depression
	BMI
	Statistical analyses
	Exploratory analyses


	Results
	Hypothesis 1: group differences in anticipatory and consummatory pleasure
	Full TEPS subscales
	TEPS subscales without food items

	Hypothesis 2: relationship between ARFID severity and pleasure
	Full TEPS subscales
	TEPS subscales without food items

	Exploratory analyses of relationships between pleasure and ARFID profiles
	Full TEPS subscales
	TEPS subscales without food items


	Discussion
	Acknowledgements
	References


