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Abstract
Purpose Some features of eating disorders (EDs) are often present in childhood before the onset of the ED. We developed 
a novel questionnaire to retrospectively capture such childhood traits.
Methods Focus groups were conducted at the University of California–San Diego, USA, and at the University of Turin, 
Italy. Three focus groups were conducted at each site, interviewing patients and parents to identify those traits that most 
commonly characterize childhood of patients with EDs. A preliminary version of the Premorbid Childhood Traits Ques-
tionnaire (PCT-Q) derived from these focus groups was then administered to 94 consecutive inpatients with an ED and to 
286 healthy controls (HCs) at the Turin site. Also, 208 participants’ parents were enrolled as well; in fact, the PCT-Q was 
developed with both a proband and an informant version.
Results A 37-item final version of the PCT-Q was generated. Reliability analyses suggested acceptability for harm avoidance 
(HA), social phobia, alexithymia, interoceptive awareness (IA), and food obsessions. Inter-rater reliability ranged from fair 
to moderate. ED sufferers scored significantly higher than HCs on HA, social phobia, alexithymia, IA, and food obsessions.
Conclusions These findings support the possibility that premorbid traits contribute to a risk to develop an ED in some 
individuals.
Level of evidence III: case–control analytic study.

Keywords Anorexia nervosa · Premorbid trait · Childhood · Harm avoidance · Interoceptive awareness

Introduction

The onset of eating disorders (EDs) typically occurs in ado-
lescence; however, some common features of these illnesses 
are often already present before the ED onset [1, 2]. The 
available knowledge on risk factors has been broadened 
by a number of studies [3–5], and several lines of research 
showed that also certain personality traits are involved in 
EDs [6] and can represent vulnerability factors for EDs [7–9] 
as well as for other psychiatric illnesses [10].

It may be best accepted that perfectionism is a risk factor 
for EDs [9, 11] on the basis of evidence showing a relation-
ship between this personality trait and both anorexia (AN) 
[3] and bulimia nervosa (BN) [12]. Still, childhood obses-
sive–compulsive personality traits (OCPTs) have been dem-
onstrated to represent medium potency risk factors for the 
development of a full-blown ED [3, 4]. In addition, a pre-
morbid diagnosis of obsessive–compulsive disorder has been 
found to negatively impact on AN prognosis [2]. Similarly, 
harm avoidance (HA) [13] has been proposed as potential 
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risk factor for EDs [8]; it is characterized by cautiousness, 
anxiety, and inhibition, and represents a hallmark of the ED 
spectrum [7, 14]. Moreover, this temperament trait is herit-
able and detectable in non-affected family members [9].

Other traits which may predate the onset of an ED include 
interoceptive alterations [15, 16], and an imbalanced sensi-
tivity to reward and punishment [17–19]. Poor interoceptive 
awareness (IA) is represented by an impaired recognition of 
both emotional states and hunger and satiety, and it is often a 
core psychopathological element of the EDs [20]. Literature 
on reward sensitivity in EDs is rapidly growing and studies 
reveal that those with an ED have high punishment sensitiv-
ity also after recovery [17, 18]. Therefore, reward alterations 
[21, 22] may be a trait already present in patients’ childhood, 
but, similarly to IA, no specific assessments are currently 
available about childhood alterations in patients with EDs.

Clinical experience suggests that some other characteris-
tics predate the ED onset. For example, sleep problems are 
commonly found in both AN and BN [23], but as yet, there 
is no information available for patients’ sleep patterns in 
childhood. Furthermore, those with EDs in childhood tend 
to endeavor to do particularly well at school and report much 
commitment in hobbies and leisure activities. In spite of 
every-day clinical experience on the aforementioned fea-
tures, no reliable instruments are to date available to evalu-
ate them. As a result, a gap between clinical consensus and 
research needs emerges.

Longitudinal research in the field of EDs is challenging, 
also because these illnesses are relatively rare conditions 
[24]. Therefore, to maximize research feasibility and cost-
effectiveness, premorbid traits can be assessed in a retro-
spective fashion for research purposes. In this light, South-
gate and collaborators in 2008 [25] published a retrospective 
self-report assessment of OCPTs named Childhood Retro-
spective Perfectionism Questionnaire (CHIRP) to assess per-
fectionism, inflexibility, and drive for order and symmetry 
[25]. This line of research derived from Anderluh and col-
laborators’ work [3] that showed, using a semi-structured 
interviewed called EATATE Lifetime Diagnostic Interview, 
that OCPTs are stable traits with a high predictive value 
for development of EDs. According to the CHIRP results 
[25], those with an ED reported in childhood more behaviors 
indicating OCPTs than the control group, mirroring earlier 
results obtained with the EATATE interview [3]. To the best 
of our knowledge, no other validated self-report instruments 
are currently available to detect other premorbid alterations 
in the ED field.

Given the relevance of identifying premorbid conditions 
in both research and clinical settings, we aimed to develop 
a novel questionnaire that expanded the CHIRP questions 
[25]. Doing so, we aimed to broaden the self-report meas-
urement of premorbid traits, avoiding the time-consuming 
and costly methodology of clinical interviews, to focus on 

other individual (i.e., parenting style, biological, and envi-
ronmental not included) premorbid traits that might predate 
the onset of an ED potentially constituting a risk factor for 
the development of the ED itself. On one hand, we followed 
the need to deepen the investigation of premorbid traits, but, 
on the other hand, we had a focus on their correlations with 
other premorbid conditions and current personality and eat-
ing psychopathology features. Therefore, the overarching 
goal of this study was to verify the presence of premorbid 
risk factors, expanding current knowledge on this topic, to 
better inform treatments and to pave the way to screening 
assessments to improve prevention. Grounded on literature 
data, clinical experience, and patients and their families’ 
contributions, we expected to develop an instrument able to 
capture childhood traits.

Materials and methods

Procedure

Three focus groups were first conducted at the University of 
California–San Diego (UCSD), USA, and then replicated at 
the University of Turin, Italy, by two experienced clinicians 
and researchers. Procedures were consistent at both sites. 
Groups were scheduled once a week. Patients and patients’ 
parents were interviewed together in an open-ended fashion 
and with simultaneous transcriptions to identify those traits 
that most commonly characterize childhood of patients with 
EDs. Groups were started and conducted asking open-ended 
questions like “Please, describe what were your (or your 
daughter’s) characteristics at school when she was just a 
kid”; “Would you mind telling us how you (or your daugh-
ter) used to play with others when she was just a kid?”; “Did 
you (or your daughter) tried to achieve the best marks at 
school putting a lot of effort in school activities even when 
very young (e.g., 8 years old)?”. Simultaneous transcriptions 
were then read, analyzed, and pooled together to identify 
different groups of childhood traits. The following traits 
emerged: (1) HA; (2) reward sensitivity; (3) social phobic 
aspects; (4) alexithymia; (5) achievement drive; (6) IA; (7) 
food obsessions; (8) worry about the future; (9) sleep prob-
lems, i.e., insomnia, sleep terror-like symptoms. Perfection-
ism and inflexibility have been mentioned and considered, 
but are already assessed by the CHIRP questionnaire [25].

As a second step, a 62-item questionnaire asking respond-
ents for a yes/no response was developed targeting all the 
aforementioned constructs. Following Southgate et al.’s [25] 
methodology, the questionnaire has been formulated in both 
a proband and an informant version to minimize patients’ 
recall bias. Items were added after checking them for face 
and content validity. The original questionnaire was devised 
in English and then translated into Italian. The first version 
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was then polished following senior clinicians’ comments and 
tested for semantic comprehension on a pilot sample (n = 25) 
at both sites. According to respondents’ feedback, four items 
were discarded so a 58-item version of the questionnaire, 
the Premorbid Childhood Traits Questionnaire (PCT-Q), 
which was finally generated (fully available in the Tables 
S1–S4). As a final step, to validate the questionnaire, it was 
administered to a larger sample in addition to a battery of 
other assessments.

Participants

Focus groups

Concerning the focus groups, 35 and 33 patients were 
recruited at UCSD and at the University of Turin, respec-
tively. For all participants, at least one parent was present 
during the groups as well (both parents were co-present 
during the 75% of sessions at UCSD and 95% at the Uni-
versity of Turin). At both sites, only females were included. 
At UCSD, the vast majority of participants were Cauca-
sian (98%), while all participants were Caucasian (100%) 
at the University of Turin site. Participants’ mean age was 
22.3 ± 3.4 years and 23.4 ± 2.8 years at UCSD and at the 
University of Turin, respectively, with no statistically sig-
nificant differences between sites (data not shown).

Validation study sample

The initial clinical sample was composed of 112 eligible 
candidates consecutively recruited at the University of 
Turin, Italy, between March 2015 and March 2017. How-
ever, 18 patients were excluded, because they refused to sign 
the informed consent or failed to complete the assessment 
battery, so 94 inpatients were finally involved in this study. 
Inclusion criteria were: (a) meeting DSM-5 [26] criteria 
for AN, both subtypes, and BN as assessed by an experi-
enced psychiatrist using the Structured Clinical Interview 
for DSM-5 [27]; and (b) hospital admission for ED-related 
conditions. Fifty-two individuals (55.3%) were affected by 
AN restricting subtype (R-AN) while forty-two (44.7%) by 
bulimic variants (either AN binge-purging subtype [BN-AN; 
n = 26] or BN [n = 16]).

Healthy controls (HCs) were recruited at the same Institu-
tion through flyers and a total of 286 HC (including medi-
cal students, psychology students, residents, individuals 
who were interested in giving their moral contribution to 
research) were finally enrolled. HCs were excluded if using 
psychotropic medications or meeting criteria for a current 
or lifetime diagnosis of EDs or other psychiatric disorders, 
as assessed by an experienced psychiatrist.

Also 208 parents (patients: 32 mothers and 13 fathers; 
HCs: 148 mothers and 15 fathers) were enrolled in this study 

and completed the informant version of the PCT-Q indepen-
dently of their participant family member.

All participants’ height and weight were measured by a 
trained nurse; these measures were then used to calculate 
their body mass index (BMI, expressed as kg/m2).

This study was approved by the Ethics Committee of the 
Department of Neuroscience of the University of Turin, 
Italy. Written informed consent was obtained by all par-
ticipants. The focus groups conducted at the University of 
California, San Diego were part of a clinical program, so did 
not require IRB approval.

Materials

Several assessments have been consistently used in the field 
of EDs’ garnering evidence on general and eating psycho-
pathology of patients with EDs. Therefore, to compare the 
preliminary findings of the PCT-Q with validated and widely 
used assessments of the ED field, all participants were asked 
to complete the following two batteries of assessments.

1. Childhood traits: participants assessed childhood 
traits (i.e., thinking back to the time when they were 
10–12 years old) with the following measures:

(a) Premorbid Childhood Traits Questionnaire (PCT-
Q, see Tables S1–S4): a self-report questionnaire 
investigating childhood HA, reward sensitivity, 
social phobic aspects, alexithymia, achievement 
drive, IA, food obsessions, worry about the future, 
and sleep problems. Self-report and informant 
versions of the questionnaire were administered to 
study participants with binary responses. Kuder–
Richardson’s coefficients of the scales ranged 
from .06 (reward sensitivity–then discarded from 
the final version of the PCT-Q) to .76 (alexithy-
mia). See Table 1 for reliability details.

(b) Childhood Retrospective Perfectionism Question-
naire (CHIRP) [25]: the CHIRP is a self-report 
questionnaire with sound psychometric proper-
ties [25] which measures the presence of OCPTs 
in childhood. Responses are binary (i.e., yes/no) 
and three subscales (perfectionism, inflexibility, 
and drive for order and symmetry) are provided. 
Examples of questions include the following: “At 
school, did you put more effort into your school-
work because of attention to detail or perfection-
ism, than your friends/classmates?” (proband ver-
sion); “At school, did your child put more effort 
into their schoolwork because of their attention to 
detail or perfectionism, than their friends/class-
mates?” (informant version).
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Current symptoms: participants were asked to rate current 
behaviors and thoughts with the following:

(a) Temperament and Character Inventory (TCI) [13].

The TCI is a 240-item self-administered questionnaire 
divided into seven dimensions. Four of these dimensions 
assess temperament: novelty seeking (NS), harm avoidance 
(HA), reward dependence (RD), and persistence (P). The 
other three dimensions assess character: self-directedness 
(SD), cooperativeness (C), and self-transcendence (ST). 
Responses are binary (i.e., true/false). The TCI showed 
good properties as regards both internal consistency and 
test–retest reliability [13]. Examples of questions include: 
“I often feel tense and worried in unfamiliar situations, even 
when others feel there is little to worry about”; “I have less 
energy and get tired more quickly than most people”.

(b) Frost Multidimensional Perfectionism Scale (FMPS) 
[28].

The FMPS is a 35-item self-report scale with solid 
psychometric properties [28] evaluating perfectionism as 
a multidimensional concept. Six subscales are assessed 
on a five-point Likert scale: Concern over Mistakes, Per-
sonal Standards, Parental Expectations, Parental Criticism, 
Doubts about actions, and Organization. Higher scores 
reflect a greater level of perfectionism. Examples of ques-
tions include: “My parents set very high standards for me”; 
“I should be upset if I make a mistake”.

(c) Eating Disorders Inventory-2 (EDI-2) [29].

The EDI-2 is a self-report inventory that measures disor-
dered eating attitudes, behaviors, and personality traits com-
mon to individuals affected by an eating disorder. Eleven 
subscales assess symptoms and psychological correlates of 
the eating disorders; answers are rated on a Likert scale with 
high scores reflecting pathology. It is characterized by high 
internal consistency, indicated by Cronbach’s alpha values 
between .82 and .93 [30]. Examples of questions include: “I 
feel bloated after eating a small meal”; “When I am upset, I 
worry that I will start eating”.

Statistical analysis

To evaluate internal consistency, the Kuder–Richardson’s 
coefficient and relative 95% confidence intervals have been 
calculated for all the subscales of the PCT-Q: harm avoid-
ance, reward sensitivity, social phobic aspects, alexithymia, 
achievement drive, interoceptive awareness, food obsessions, 
worry about the future, and sleep problems. With respect 

to Kuder–Richardson’s coefficient, a level of .6 has been 
deemed acceptable also given the exploratory design of this 
study [31–33].

Inter-rater reliability has been evaluated using Cohen’s k 
method, considering 50th percentile of informants’ 
responses as the cut-off for each subscale to determine pres-
ence/absence of each trait. Results have presented with rela-
tive 95% confidence intervals (95% CI). According to Lan-
dis and Koch [34], values < 0 indicate no agreement, 0–.20 
slight agreement, .21–.40 fair agreement, .41–.60 moderate 
agreement, .61–.80 substantial agreement, and .81–1 almost 
perfect agreement.

Student’s t test has been used to evaluate the differences 
between groups for continuous variables.

Cohen’s d effect sizes were calculated as well; differ-
ences are defined as negligible (≥ − .15 and < .15), small 
(≥ .15 and < .40), medium (≥ .40 and < .75), large (≥ .75 
and < 1.10), very large (≥ 1.10 and < 1.45), and huge 
(> 1.45).

The Statistical Package for Social Sciences 24.0 (SPSS, 
SPSS Inc., Chicago, IL, USA) was used for all analyses. To 
not overestimate the beta error, the alpha levels (two-tailed 
alpha = .05) were not adjusted for multiple comparisons.

Results

Current clinical characteristics of the sample

Participants were all Caucasian and most participants were 
women (HCs: 90.2% and ED patients: 92.6%, p = .056). 
Patients and HCs had a mean age of 24.8 ± 8.5 years and 
23.7 ± 2.5 years, respectively (t = − 1.88, p = .061). Par-
ticipants’ BMI significantly differed between patients and 
HCs (ED patients’ BMI: 15.9 ± 3.7, HCs’ BMI: 21.2 ± 2; 
t = 17.33, p < .001). Patients’ duration of illness was 
7.1 ± 7.34 years.

Concerning current traits, patients with ED and HCs dif-
fered significantly on all TCI dimensions with the excep-
tion of persistence and self-transcendence (data not shown). 
Concerning perfectionism, ED individuals and HCs differed 
significantly on all scales but parental expectations; eat-
ing psychopathology resulted significantly different on all 
dimensions (data not shown).

Reliability and inter‑rater reliability of the PCT‑Q

As regards the PCT-Q, Kuder–Richardson’s coeffi-
cients were considered to be acceptable for HA, social 
phobia, alexithymia, IA, and food obsessions (see Table 1). 
Therefore, reward sensitivity, achievement drive, worry 
about the future, and sleep problems were discarded from 
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the final version of the PCT-Q. All scales reported a reliabil-
ity measure, four scales had reliability < .60, two between 
.60 and .70, three between .70 and .80, and none over .80; 
so, the median stability was 2.

With respect to inter-rater reliability, 208 informants 
completed the PCT-Q as well, informant version (see Tables 
S2 and S4). They were all parents with participants’ mothers 
(n = 180) and fathers (n = 28) providing a complete assess-
ment. With more detail, 45 were patients’ parents and 163 
HCs’ parents. Cohen’s k scores ranged from fair to moderate 
(see Table 1).

Premorbid clinical characteristics of the sample

Concerning premorbid traits as measured by the PCT-Q, ED 
sufferers scored significantly higher than HCs on HA, social 
phobia, alexithymia, IA, and food obsessions (Table 2).

As shown in Table 3, HCs and patients with EDs signifi-
cantly differed on all CHIRP scores.

Correlations of the PCT‑Q and eating and general 
psychopathology

The PCT-Q showed significant correlations with all the 
CHIRP scales (see Table 4), and with the vast majority of 
the TCI (see Table 4), EDI-2 (the three “core” subscales 
have been considered; see Table 5), and FROST sub-dimen-
sions (see Table 5). 

Discussion

A growing body of evidence showed that certain person-
ality and anxiety traits represent predisposing factors that 
precede the onset of an ED and usually appear already in 

Table 1  Kuder–Richardson’s coefficient and Cohen’s k of the nine subscales of the Premorbid Childhood Traits Questionnaire (PCT-Q)

Total sample (n = 380)
KR-20 (95% CI)

Healthy controls (n = 286)
KR-20 (95% CI)

Eating disorder 
patients (n = 94)
KR-20 (95% CI)

Informants (n = 208)
Cohen’s k (95% CI)

Harm avoidance .72 (.67–.76) .67 (.61–.72) .65 (.53–.75) .4 (.27–.53)
Reward sensitivity .06 (− .1–.2) .44 (− 1.14–.21) .08 (− .24–.34) .25 (.09–.41)
Social phobia .75 (.71–.79) .72 (.66–.77) .7 (.59–.76) .22 (.07–.36)
Alexithymia .76 (.72–.8) .62 (.55–.69) .8 (.73–.85) .38 (.24–.52)
Achievement drive .42 (.32–.51) .38 (.25–.49) .54 (.36–.67) .38 (.25–.51)
Interoceptive awareness .64 (.59–.7) .5 (.41–.58) .69 (.58–.77) .26 (.13–.40)
Food obsessions .66 (.61–.71) .44 (.33–.54) .72 (.62–.8) .41 (.24–.59)
Worry about the future .57 (.5–.64) .57 (.49–.65) .52 (.35–.65) .33 (.19–.46)
Sleep problems .44 (.34–.52) .26 (.1–.34) .58 (.42–.7) .35 (.22–.47)

Table 2  Premorbid symptoms: 
comparison of eating disorder 
patients and healthy controls 
with the Premorbid Childhood 
Traits Questionnaire

**p < .001 (two-tailed)
Cohen’s d effect sizes: negligible (≥ − .15 and < .15), small (≥ .15 and < .40), medium (≥ .40 and < .75), 
large (≥ .75 and < 1.10), very large (≥ 1.10 and < 1.45), and huge (> 1.45)

Healthy controls 
(n = 286)

Eating disorder 
patients (n = 94)

Test statistics Effect sizes

Mean (SD) Mean (SD) t Cohen’s d

Premorbid Childhood Traits Questionnaire
 Harm avoidance 4.61 (2.18) 6.65 (2.13) − 7.944** .94
 Reward sensitivity 3.77 (1.08) 4.01 (1.11) − 1.861 .22
 Social phobia 1.42 (1.48) 2.82 (1.61) − 7.788** .93
 Alexithymia 1.66 (1.65) 3.91 (2.49) − 9.976** 1.19
 Achievement drive 2.33 (1.08) 2.38 (1.15) − 0.387 .05
 Interoceptive awareness 2.12 (1.66) 4.07 (2.47) − 8.683** 1.03
 Food obsessions 0.61 (0.87) 1.82 (1.62) − 9.207** 1.1
 Worry about the future 4.18 (1.53) 3.42 (1.59) 4.137** .49
 Sleep problems 3.39 (0.77) 2.85 (1.19) 5.086** .61
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Table 3  Premorbid symptoms: 
comparison of eating 
disorder patients and healthy 
controls with the Childhood 
Retrospective Perfectionism 
Questionnaire (CHIRP)

**p < .001 (two-tailed)
Cohen’s d effect sizes: negligible (≥ − .15 and < .15), small (≥ .15 and < .40), medium (≥ .40 and < .75), 
large (≥ .75 and < 1.10), very large (≥ 1.10 and < 1.45), and huge (> 1.45)

Healthy controls 
(n = 286)

Eating disorder 
patients (n = 94)

Test statistics Effect size

Mean (SD) Mean (SD) t Cohen’s d

CHIRP
 Global perfectionism 1.47 (1.45) 3.32 (2.17) − 9.126** 1.12
 Inflexibility 2.31 (1.19) 3.49 (1.41) − 7.768** .95
 Need for order and symmetry 0.52 (0.85) 1.61 (1.49) − 8.475** 1.05

Table 4  Correlations between 
PCT-Q and the Childhood 
Retrospective Perfectionism 
Questionnaire (CHIRP) and the 
Temperament and Character 
Inventory (TCI)

HA harm avoidance, RS reward sensitivity, SOCPHOB social phobic aspects, ALE alexithymia, ACH 
achievement drive, IA interocpetive awareness, FOOD food obsessions, FUT worry about the future, 
SLEEP sleep problems, GP global perfectionism, I inflexibility, NOS need of order and symmetry, NS nov-
elty seeking, RD reward dependence, P persistence, SD self-directedness, C cooperativeness, ST self-tran-
scendence
*p < .05 (two-tailed); **p < .01 (two-tailed)

CHIRP TCI

GP I NOS HA NS RD P SD C ST

HA .45** .45** .3** − .19** .41** .01 .06 − .34** − .06 .08
RS .16** .12* .19** .11* − .09 .11* .04 − .1 − .13* .13*
SOCPHOB .37** .4** .26** − .16** .39** − .11* .06 − .3** − .18** .01
ALE .41** .4** .41** − .04 .33** − .15** − .07 − .4** − .2** .06
ACH .27** .25** .20** − .02 − .11* − .07 .18** .1* − .04 − .03
IA .5** .42** .44** .04 .24** − .01 .09 − .3** − .18** .21**
FOOD .48** .39** .43** − .04 .25** − .12* .03 − .31** − .25** .02
FUT − .12* − .11* − .23** − .21** − .05 .08 − .03 .31** .20** − .17**
SLEEP − .31** − .21** − .34** − .01 − .2** .11* .02 .28** .17** − .04

Table 5  Correlations between 
PCT-Q and the Eating 
Disorders Inventory-2 (EDI-2) 
and the Frost Multidimensional 
Perfectionism Scale (FMPS)

HA harm avoidance, RS reward sensitivity, SOCPHOB social phobic aspects, ALE alexithymia, ACH 
achievement drive, IA interocpetive awareness, FOOD food obsessions, FUT worry about the future, 
SLEEP sleep problems, DT drive for thinness, B bulimia, BD body dissatisfaction, CM concern over mis-
takes, PS personal standards, PE parental expectations, D doubt about actions, O organization, TOT total 
score
*p < .05 (two-tailed); **p < .01 (two-tailed)

EDI-2 FROST

DT B BD CM PS PE PC D O TOT

HA .40** .31** .35** .47** .29** .20** .33** .46** − .02 .42**
RS .15** .02 .08 .16** .16** .06 .1 .08 .23** .22**
SOCPHOB .42** .289** .35** .43** .25** .19** .31** .42** .02 .39**
ALE .46** .31** .4** .45** .2** .11* .38** .47** .01 .38**
ACH .04 − .01 − .01 .11* .37** .19** − .05 − .02 .2** .20**
IA .41** .28** .34** .41** .33** .15** .32** .40** .12* .44**
FOOD .42** .29** .37** .39** .24** .1 .34** .37** .15** .40**
FUT − .21** − .13** − .19** − .2** − .01 .01 − .22** − .19** .01 − .15**
SLEEP − .34** − .28** − .28** − .31** − .16** − .10* − .24** − .31** − .04 − .28**
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childhood [3, 35]. Nonetheless, such aspects are understud-
ied also because of the lack of instruments able to systemati-
cally investigate them. To bridge this gap in literature, we 
developed a novel self-report questionnaire, the Premorbid 
Childhood Traits Questionnaire (PCT-Q), (fully available in 
the Tables S1–S4) investigating premorbid traits in patients 
with EDs.

The 37-item final version of the PCT-Q was found to cap-
ture premorbid harm avoidance, social phobia, alexithymia, 
interoceptive awareness, and food obsessions. Importantly, 
inter-rater reliability was found to be good, corroborating 
patients’ recall of their childhood symptoms. Moreover, the 
PCT-Q was highly correlated with measures of premorbid 
and current dimensions. Also in this light, the psychometric 
properties of this novel questionnaire appeared to be sat-
isfactory. It is noteworthy that Cohen’s k values indicate a 
fair agreement between probands and informants’ versions. 
This is an expected finding, since some items of the PCT-Q 
refer to internal states and feelings that are difficult to fully 
identify from an observer standpoint. Furthermore, part of 
the sample could be confounded by alexithymic individuals 
who tend to poorly identify and express emotions [36] in 
turn further hampering statistical agreement.

Our findings are consistent with those provided by the 
CHIRP [25] not only because both measures found patients 
as more prone than HCs to report the presence of ED-related 
traits in patients’ early childhood, but also because inter-rater 
reliability scores were similar and the two questionnaires 
were found as highly correlated to each other. In fact, the 
inter-rater reliability values ranged from .28 to .43 and from 
.22 to .41 for CHIRP [25] and PCT-Q, respectively.

Some interesting traits have been identified by the PCT-Q. 
HA has strong neurobiological underpinnings [37, 38], and 
it has been clinically observed and reported to be heightened 
after recovery from EDs thus providing indirect support to 
its possible premorbid alteration [35]. The questionnaire 
appears to effectively capture premorbid HA and prelimi-
nary data showed that this trait effectively differs between 
ED individuals and HCs. With respect to anxiety elements 
in EDs, the questionnaire also identified childhood social 
phobia. Anxiety disorders are highly comorbid with EDs 
[39] and tend to predate the onset of EDs in a substantial 
proportion of cases [40, 41]. Social phobia is one of the 
most common anxiety disorders diagnosed before the onset 
of the ED [35], and several lines of research suggest anxiety 
to persist after recovery [35, 42], so our data seem to be in 
line with the current literature.

IA is known to be altered in those affected by an ED 
[20, 37]. Although such alteration is known to be a relevant 
factor [37] it remains unclear as to whether it could occur 
premorbidly or not. The questionnaire was found to capture 
this construct and pilot data showed interesting childhood 
differences between those with an ED and HCs. In addition, 

in the ongoing debate on shared risk factors between EDs 
and other major psychiatric diagnoses (e.g., depressive dis-
orders) [43], IA might have a role as a specific childhood 
alteration of those who will develop eating disturbances. 
However, only longitudinal data and larger samples could 
confirm this research hypothesis.

Broadly speaking, disturbances of IA may facilitate the 
lack of integration of basic bodily signals and alexithymia, 
namely the difficulty at recognizing and labeling emotions, 
hallmark of full-blown EDs [20, 37]. From this standpoint, 
it is of interest that the PCT-Q captured alexithymia as pre-
sent already in childhood. Difficulties in recognizing and 
managing emotions are common in EDs [36]; however, it is 
an every-day clinical experience to see that these elements 
often characterize patients with ED even before the onset of 
the illness. Notwithstanding, data on childhood alexithymia 
are lacking, so this questionnaire could be of help in gather-
ing data in this regard.

The questionnaire identified also childhood food obses-
sions, i.e., persistent and intrusive thoughts about food with 
relevant treatment implications in case of AN [44]. Obses-
sive compulsive disorder in childhood has been found to 
negatively impact on AN [2]; however, the relationship 
between specific food obsessions and ED onset is currently 
understudied. Only longitudinal study conducted on large 
samples could answer this research question; however, the 
PCT-Q was found to be a reliable measure of such aspects 
thus potentially informing future research on this issue.

Reward sensitivity, achievement drive, worry about the 
future, and sleep problems were each below the reliability 
threshold set at 0.6 and hence discarded from the final ver-
sion of the PCT-Q. Also, they resulted as not correlated 
with other premorbid and/or current traits as much as other 
PCT-Q dimensions did. It is possible that these items were 
not worded accurately enough or that the construct that 
emerged from the focus groups did not generalizable to all 
affected individuals. In contrast to our a priori hypothesis, 
the questionnaire failed to effectively capture reward sensi-
tivity. Perhaps, reward sensitivity, as well as achievement 
drive (i.e., the attempt to excel in all activities)—although 
the latter is a more debated aspect [45]—could benefit from 
a more homogeneous sample; in fact, restricting and binge-
purging variants may lead to mixed results given their well-
known differences with respect to persistence, reward, and 
impulse regulation [17, 21, 22]. Concerning worry about the 
future, potentially related to the fear of uncertainty found in 
both AN and BN [36, 46], it resulted as weakly distinguish-
ing HC and patients; in fact, the former group described 
greater anxiety than patients during childhood. On one hand, 
the items of this scale may benefit from being reworded, but, 
on the other hand, this dimension could be too broad to be 
fully predictive by asking relatively few questions. Finally, 
sleep problems were not deeply investigated (i.e., four items) 
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and could be shared by a variety of mental and neurological 
disorders [47, 48], although their predictive value has not 
been investigated. Also, some features (e.g., sleep terror) 
could be frequently found also in healthy individuals without 
any relevant repercussions on their mental health; in fact, 
HCs scored high on this scale as well.

In closing, the PCT-Q was found to identify premorbid 
traits of HA, social phobia, alexithymia, IA, and food obses-
sions. This questionnaire could entail several advantages in 
both research and clinical settings. In fact, the self-report 
format makes it quick and easy to administer, and premorbid 
data may be used to not only individualize treatments but 
also plan prevention strategies. However, some limitations 
should be acknowledged: reliability levels were not high as 
well as the informant rate, test–retest data were lacking, the 
sample size was not very large, and the back-translation from 
English to Italian could have slightly modified some items 
of the questionnaire. Furthermore, recall bias could not be 
ruled out given the retrospective design of this study. That 
said, future research may want to deepen the psychometrics 
of the PCT-Q (e.g., exploratory factor analysis) and check 
the prognostic value of these data also comparing different 
mental illnesses; finally, it would be of interest to compare 
adolescent and adult samples to minimize completers’ mem-
ory bias and verify these findings.
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