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Abstract
Purpose  To examine the psychometric properties and the factorial structure of the Italian version of the schema mode inven-
tory for eating disorders—short form (SMI-ED-SF) for adults with dysfunctional eating patterns.
Methods  649 participants (72.1% females) completed the 64-item Italian version of the SMI-ED-SF and the eating disorder 
examination questionnaire (EDE-Q) for measuring eating disorder symptoms. Psychometric testing included confirmatory 
factor analysis (CFA) and internal consistency. Multivariate analysis of covariance (MANCOVA) was also run to test statisti-
cal differences between the EDE-Q subscales on the SMI-ED-SF modes, while controlling for possible confounding variables.
Results  Factorial analysis confirmed the 16-factors structure for the SMI-ED-SF [S–Bχ2 (1832) = 3324.799; p < .001; 
RMSEA = 0.045; 90% CI 0.043–0.048; CFI = 0.880; SRMR = 0.066; χ2/df = 1.81; < 3]. Internal consistency was acceptable 
in all scales, with Cronbach’s Alpha coefficients ranging from 0.635 to 0.873.
Conclusions  The SMI-ED-SF represents a reliable and valid alternative to the long-form SMI-ED for assessment and 
conceptualization of schema modes in Italian adults with disordered eating habits. Its use is recommended for clinical and 
research purposes.
Level of evidence  Level V, descriptive study.
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Introduction

Eating disorders (EDs) are serious and difficult-to-treat 
mental illnesses, often showing ego-syntonic features and 
resistance to treatments. Epidemiological studies usually 
underestimate the occurrence of EDs in the general popu-
lation, since individuals are rarely aware of their illness 
and only occasionally refer to mental health care [1]. Many 
factors conspire to impede the treatment of EDs, including 
entrenched thinking, ambivalence about change, avoidant 
and perfectionistic personality traits, and comorbidity of 
trauma symptoms [2, 3].

Cognitive behavioural therapy (CBT) is widely rec-
ognized as the treatment of choice for adults with EDs 
[4]. Despite the widespread support for its efficacy [5, 6], 
therapy is often hampered by the well-known phenomenon 
of dropout [5].

Schema therapy (ST) is an integrative and multi-modal 
approach developed to address deeper levels of cognition 
and entrenched behaviours that do not respond to first-line 
treatments [7].

The goal of the ST treatment for EDs is to enable core 
psychological (and physiological) needs to be met [8], and 
to bring about change in eating habits by breaking endur-
ing and self-defeating patterns of thinking, feeling, and 
behaving that typically begin early in life as a result of the 
interaction between temperament and unmet core emo-
tional needs—referred to as early maladaptive schemas 
(EMS)—whilst developing healthy coping mechanisms 
[9, 10]. Indeed, research, suggests that those who suffer 
from EDs experience significantly higher levels of mala-
daptive modes than community samples [11, 12]. The ST 
treatment for EDs includes recognizing and challenging 
Internalized Critic Modes, re-parenting to heal the vulner-
able child mode, and bypassing the resulting coping modes 
that are linked to the over-evaluation of shape, weight, 
and self-starvation. Limits are also set on Angry and 
Impulsive Child Modes that drive a self-destructive “act-
ing out” of needs (i.e., bingeing). Cognitive and behav-
ioural techniques are considered core aspects of ST, but 
the model gives equal weight to emotion-focused work 
and experiential techniques, in addition to the basic heal-
ing components of the therapeutic relationship. As with 
CBT, ST is structured, systematic and specific, following 
a sequence of assessment and treatment procedures. How-
ever, the pace and emphasis on aspects of treatment may 
vary depending on the individual needs.

To facilitate more precise measurement of mode states 
within the ED population, the schema mode inventory for 
eating disorders (SMI-ED) was recently developed, show-
ing adequate validity and reliability [13]. Given the large 
number of items in the SMI-ED (n = 190)—which make it 

cumbersome for everyday clinical practice—the purpose 
of the present study was to develop a shortened Italian ver-
sion of the SMI-ED, to assess its psychometric proprieties, 
and to determine the internal reliability of its subscales. 
The relationship between ED symptoms (restraint, binge 
eating and purging) and schema modes was also explored.

Materials and methods

Participants

The sample comprised 649 participants [181 males 
(27.9%) and 468 females (72.1%)] aged from 18 to 91 years 
(mean = 40.66, SD = 18.27). The study was open to individu-
als (1) aged over 18 years old, (2) who were Italian-speaking 
and that (3) signed digital informed consent to participate in 
the study. Exclusion criteria included the inability to com-
plete the questionnaire due to visual or cognitive impair-
ments. Participation was voluntary, and respondents did not 
receive remuneration.

Sample size calculation

Sample size calculation was based on two recommendations: 
first, that 500 or more observations can be considered “very 
good” for conducting a confirmatory factor analyses [14]; 
second, using the rule of ten subjects per item [15].

Measures

Demographics Information including age, gender, education, 
relationships, and employment status were collected.

Biomedical data Data on height and weight were reg-
istered and BMI was calculated as weight (kg) divided by 
height squared (m2). Participants were also asked to report 
on the presence of existing diagnosis of eating disorders 
through a multiple choice question (“Have you ever been 
diagnosed with one of the following eating disorder?”) [16].

The Italian version of the Eating Disorder Examination 
Questionnaire (EDE-Q) [17] The EDE-Q 6.0 is a 28-item 
self-report measure of ED attitudes psychopathology and 
behaviours in both community and clinical populations. The 
questions concern the frequency of key behavioural features 
of EDs in which the person engages over the preceding 28 
days. The questionnaire is scored on a 7-point Likert scale 
(0–6), rated using four subscales (restraint—R; eating con-
cern—EC; shape concern—SC; and weight concern—WC) 
and a global score.

The EDE-Q has generally received support as an ade-
quately reliable and valid measure of eating-related pathol-
ogy [13]. Similarly, in the present sample, the dimensions 
of the EDE-Q have demonstrated acceptable internal 
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consistency (R-α = 0.804; EC-α = 0.822; SC-α = 0.900; 
WC-α = 0.800; General/Total-α = 0.944).

The Italian version of schema mode inventory for eating 
disorders—short form (SMI-ED-SF) The item-pool (n = 64) 
for the new SMI-ED-SF was first created independently by 
two clinicians/researchers specialized both in ST and in the 
treatment of ED (authors GP and SS), who listed the items 
under each of the 16 modes in order of relevance in obser-
vance of the ST conceptualization for EDs.

Simultaneously, and blinded from the other authors, a 
third researcher (not specialized in ST; author AR) iden-
tified those items showing higher factor loading for each 
dimension of the original SMI-ED [13]. Conclusions from 
the authors were matched and discussed until agreement on 
the final set of items for the SMI-ED-SF was reached. Four 
items (three general, and one EDs-specific statement—where 
applicable) per mode were retained—thus to overcome the 
limitation of the previous version of the tool—where the 
number of items was highly heterogeneous between modes.

The SMI-ED is a 190-item self-report questionnaire 
with sixteen different modes clustered thematically: (A) 
five innate child modes (1. vulnerable child—VC, 2. angry 
child—AC, 3. enraged child—EC, 4. impulsive child—
IC and 5. undisciplined child—UC); (B) two maladaptive 
(internalized/introject) modes (6. punitive mode—PM and 
7. demanding mode—DM); (C) seven maladaptive coping 
modes (8. compliant surrenderer—CS, 9. helpless surren-
derer—DS, 10. detached protector—Det.P, 11. detached 
self-soother—Det.SS, 12. self-aggrandizer—SA, 13. bully 
and attack—BA 14. eating disorder overcontroller—EDO); 
and (D) two healthy factors (15. happy child—HC and 16. 
healthy adult—HA). Notably, two modes (IC and EC) only 
included items retrieved from the original version of the SMI 
[18], while the HS and the EDO modes exclusively consisted 
of new ED-specific statements.

The SMI-ED revealed acceptable internal consistency, 
with Cronbach’s alpha coefficients ranging from 0.807 (Det.
SS) to 0.976 (PM) across subscales (meanα-factors = 0.914; 
SDα-factors = 0.048).

Contrary to its full-length version—in which the number 
of items between scales varies from 5 (DS) to 20 (VC)—a 
fixed list of four statements was ensured for each of the 
SMI-ED-SF subscales (n = 16). Specifically, except for those 
modes only including either items retrieved from the original 
SMI or consisting of EDs-specific statements, the remaining 
subscales comprised three general statements and one item 
representative of the ED population.

Consistent with the previous versions of the tool [13, 18], 
items were scored on a six-point Likert scale ranging from 0 
(“never or hardly ever”) to 5 (“all of the time”) and the score 
for each mode was computed dividing the sum scores by the 
number of items in each subscale. The higher the score, the 
more frequent were the manifestations of the modes.

Translation and cross‑cultural adaptation

The SMI-ED-SF was independently translated from the orig-
inal English version into Italian by two bilingual experts in 
the field, with one of them also having good knowledge of 
the measure. Any inconsistencies were revised and adjusted 
by a third investigator independent from the study using 
culturally and clinically fitting expressions. Also, to ensure 
conceptual equivalence between translations, a blind back 
translation of the Italian version of the SMI-ED-SF into 
English was conducted by an independent bilingual transla-
tor. Prior to the main study, the approved Italian version of 
the questionnaire was trialed with a random sample of 15 
patients with EDs and 23 non-clinical participants, to assess 
item comprehensibility for the target population. No further 
adjustment was required.

Procedure

This study was completed entirely online, hosted by the 
questionnaire tool Qualtrics. Recruitment advertisements 
included a link placed on the main social networks (i.e., 
Facebook, Twitter) and websites of various local clinical 
centers specialized in the treatment and rehabilitation of EDs 
in Italy. In addition, flyers were placed around University 
campuses and in clinical waiting rooms of local ED services. 
The initial page contained a detailed description of the study, 
inclusion, and exclusion criteria along with any potential 
risks that may occur as a result of participation. Subjects 
were then asked to acknowledge they had read the terms and 
conditions and were aware of any potential risks by sign-
ing an informed consent form. Following informed consent, 
participants were asked to report demographic information 
and to answer the study questionnaires. After completing the 
survey, they were given access to a debriefing page of the 
study aims, and methodology, and received contact details 
for support services.

Statistical analyses

To test the factorial structural model of the SMI-ED-SF a 
Confirmatory Factor Analysis (CFA) was performed using 
‘lavaan’ package [19, 20] for R software (R-core project [21, 
22]). All the other statistical analysis were carried out with 
SPSS software (version 20.0, SPSS Inc., Bologna, Italy) 
[23].

As reported in Table  2, items’ descriptive statistics 
showed a non-normal distribution of some indicators. 
Therefore, in line with the previous study [13], the robust 
maximum likelihood method (MLM) [24–27] was chosen 
as estimator for the CFA. The MLM is a robust variant of 
the Maximum likelihood [27] that provides robust stand-
ard errors and is also referred to as the Satorra–Bentler Chi 
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square (S–Bχ2) [19, 28, 29] to assess the model fit. Other 
fit indexes used to assess the model fit [30] were: the root 
mean square error of approximation (RMSEA) [31, 32], the 
comparative fit index (CFI) [33], and the standard root mean 
square residual (SRMR) [27], and the ratio of S–Bχ2 to the 
degrees of freedom (df) [34]. A S–Bχ2 test non-significant 
is desirable [35]. The RMSEA expresses fit per degrees of 
freedom of the model, with values lower than 0.08 suggest-
ing an acceptable model fit [36] and values below 0.05 indi-
cating a good fit [37]. The CFI designates the amount of 
variance and covariance accounted by the model compared 
with a baseline model, with values between 0.90 and 0.95 
considered an acceptable fit [38, 39], and values > 0.95 indi-
cating a good fit [36].

However, Kenny and McCoach mathematically demon-
strate that a higher number of indicators analyzed negatively 
affects this fit index [40–42]. The SRMR derives from the 
residual correlation matrix and represents the average dis-
crepancy between the correlations observed in the input 
matrix and those predicted by the model [27, 38]. A cutoff 
value higher than 0.08 is considered good [26, 36]. Also, the 
χ2/df ratio is considered as an easily computable measure 
of fit [26, 43], and a χ2/df ratio value of 3 or less indicates 
good fit [44–47].

The Cronbach’s alpha coefficient was used as measure 
of internal consistency for each SMI-ED-SF subscale—and 
values higher than 0.7 are deemed acceptable [48]. However, 
considering the differences in the magnitude of SMI-ED-
SF’s factor loadings, Cronbach’s alpha was supported by 
Raykov’s maximal reliability (MR) [49] and the Bentler’s 
“Model-Based Internal Consistency Coefficient” (MBICC) 
[50]. These two indices were, respectively, chosen as meas-
ures of internal consistency of each single factor and mul-
tidimensional (overall) reliability: values higher than 0.6 
suggest good reliability [51].

In addition, a MANCOVA was conducted to assess for 
possible statistical differences between the disordered eat-
ing subgroups simultaneously, on the SMI-ED-SF subscales, 
while adjusting for differences in age and gender.

Results

Sample characteristics

Participants’ self-reported BMI ranged from 13.71 to 65.31 
(mean = 28.26; SD = 10.54), with 15.7% of the sample hav-
ing a BMI below 18.5 and 38.4% of the respondents having 
a BMI above 30.1.

Of 649 participants, 46 self-reported a diagnosis of ano-
rexia nervosa (AN), 31 were diagnosed with bulimia ner-
vosa (BN), 64 suffered from binge eating disorder (BED), 
and 58 declared eating disorders not otherwise specified 

(EDNOS)—while the remaining 450 participants did not 
self-report a diagnosis of EDs. Descriptive statistics are pre-
sented in Table 1.

Structural validity

Item analysis revealed a non-perfect normal distribu-
tion, with Kolmogorov–Smirnov and Shapiro–Wilk tests 
being significant (p < .001). Skewness ranged between 
− 1.18 and 2.76 (meansk = 0.79, SDsk = 0.81), and kurtosis 
ranged between − 1.03 and 8.09 (meank = 0.64, SDk = 2.01) 
(Table 2).

In line with the SMI-ED validation study [13], results 
from the CFA suggested an acceptable 16-correlated-fac-
tors solution for the SMI-ED-SF, despite not all the mod-
el’s fit indexes reaching the desired value [36]. Indeed, the 
Satorra–Bentler Chi square model for fit was statistically 
significant [S–Bχ2 (1832) = 3324.799; p < .001] and the 
CFI value did not achieve the threshold (CFI > 0.90 [38, 
39]: CFI = 0.880). However, the RMSEA showed a good 
approximation fit of the model to the data [RMSEA = 0.045 
(90% CI from 0.043 to 0.048), p(RMSEA < 0.05) = 1], and 
the SRMR also accounted for the goodness of the model 
(SRMR = 0.066 [36]). By dividing the χ2 for the degrees 
of freedom (df) of the model [34, 36], the model further 
resulted acceptable (χ2/df = 1.81; < 3) [26].

As reported in Table 2, each item loaded significantly 
on its associated factor (p < .001), meanloadings = 0.698; 
SDloadings = 0.122; ranging from 0.339 (item#22) to 0.901 
(item#11). Correlations between the 16 factors ranged from 
|0.065| to |0.654|; meanr-factors = 0.238; SDr-factors = 0.297 
(Table 3).

Concurrent validity: correlation between SMI‑ED‑SF 
factors and eating disorder variables

Most SMI-ED-SF factors were significantly associated 
(ranging from |0.088| to |0.855|) with the EDE-Q subscales 
and ED symptoms (Table 4). In line with the original SMI-
ED the adaptive modes (happy child and healthy adult) were 
negatively correlated with all the ED variables.

Correlation between SMI‑ED‑SF factors, gender, age, 
and BMI

Most of the SMI-ED-SF factors were not significantly 
associated with gender, age and BMI (Table 5). Regarding 
gender, significant associations ranged from |0.084| (angry 
child) to |0.235| (vulnerable child). Considering age, statis-
tically significant correlations ranged from |0.079| (happy 
child) to |0.197| (helpless surrenderer). Also, significant cor-
relations between the SMI-ED-SF factors and BMI ranged 
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Table 2   Factor loading of the 
SMI-ED-SF items

Factor Item Item descriptive statistics CFA

Mean Median SD Sk K %Min (%) %Max (%) λ R2

VC—vulnerable child
Item1 1.568 1 1.294 0.600 − 0.284 24.5 2.3 0.707 0.500
Item2 1.156 1 1.391 1.134 0.432 45.6 3.7 0.643 0.414
Item3 1.017 1 1.192 1.158 0.804 45.1 1.3 0.869 0.754
Item4 1.173 1 1.215 0.959 0.359 37.7 1.3 0.830 0.689

AC—angry child
Item5 1.188 1 1.368 1.026 0.206 44.0 3.0 0.684 0.468
Item6 1.406 1 1.257 0.752 0.106 29.1 2.5 0.693 0.481
Item7 1.585 1 1.392 0.648 − 0.362 27.5 3.9 0.848 0.719
Item8 0.875 0 1.162 1.488 1.958 51.4 1.9 0.698 0.487

EC—enraged child
Item9 0.447 0 0.951 2.593 6.908 75.0 0.8 0.682 0.465
Item10 0.928 1 1.147 1.316 1.362 47.8 1.1 0.873 0.762
Item11 0.671 0 1.034 1.822 3.409 60.4 1.0 0.901 0.811
Item12 1.259 1 1.141 0.989 0.943 28.4 1.7 0.731 0.535

IC—impulsive child
Item13 1.531 1 1.264 0.801 0.052 21.1 2.2 0.753 0.568
Item14 0.917 1 1.182 1.503 1.891 48.0 1.5 0.779 0.607
Item15 1.217 1 1.199 1.062 0.744 32.1 1.6 0.820 0.673
Item16 1.831 2 1.361 0.510 − 0.373 18.2 4.9 0.591 0.349

UC—undisciplined child
Item17 1.261 1 1.286 1.014 0.438 34.5 2.5 0.782 0.611
Item18 1.396 1 1.273 0.697 − 0.271 30.2 1.4 0.851 0.724
Item19 1.089 1 1.196 1.141 0.888 40.1 1.4 0.557 0.310
Item20 1.535 1 1.353 0.766 − 0.121 25.8 3.6 0.609 0.371

HC—happy child
Item21 3.136 3 1.393 − 0.425 − 0.623 4.5 18.8 0.675 0.456
Item22 2.911 3 1.367 − 0.196 − 0.708 4.7 14.2 0.339 0.115
Item23 2.791 3 1.345 − 0.221 − 0.616 6.0 10.2 0.864 0.746
Item24 2.894 3 1.257 − 0.337 − 0.479 4.0 8.2 0.780 0.608

PM—punitive mode
Item25 0.740 0 1.137 1.713 2.412 59.5 0.9 0.650 0.422
Item26 0.577 0 1.007 2.199 5.198 65.8 1.2 0.767 0.588
Item27 0.435 0 0.958 2.762 8.028 75.8 1.2 0.839 0.704
Item28 0.445 0 0.961 2.737 8.087 75.0 1.5 0.861 0.742

DM—demanding mode
Item29 1.426 1 1.463 0.943 0.009 34.3 5.5 0.703 0.494
Item30 1.145 1 1.339 1.259 0.974 41.8 3.9 0.712 0.507
Item31 2.580 3 1.501 − 0.034 − 0.964 9.6 12.4 0.396 0.157
Item32 2.699 3 1.484 − 0.044 − 1.010 7.0 13.8 0.461 0.212

HA—healthy adult
Item33 3.808 4 1.186 − 1.179 1.293 2.5 32.1 0.669 0.447
Item34 2.938 3 1.296 − 0.330 − 0.400 4.8 11.5 0.605 0.366
Item35 3.270 4 1.398 − 0.622 − 0.411 4.6 20.8 0.794 0.630
Item36 3.651 4 1.193 − 0.868 0.495 2.0 27.3 0.732 0.536

CS—compliant surrender
Item37 2.305 2 1.385 0.117 − 0.776 10.5 6.2 0.560 0.314
Item38 1.553 1 1.319 0.612 − 0.354 25.9 2.5 0.775 0.601
Item39 2.137 2 1.488 0.195 − 0.949 16.8 6.3 0.715 0.511
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from |0.099| (self-aggrandizer) and |0.168| (eating disorder 
overcontroller).

Mode scores across disordered eating subscales

While controlling for age and gender as possible confound-
ing variables, the MANCOVA revealed a significant differ-
ence between the presence of a self-reported diagnosis of ED 
and most of the SMI-ED-SF subscales: Wilks’s Λ = 0.638, 
F = 4.587, p < .001, partial η2 = 106. No differences emerged 
between ED diagnoses and the enraged child mode meas-
ured by the SMI-ED-SF. Also, to test differences between 
groups within the SMI-ED-SF subscales, ANCOVAs with 

focused contrasts were conducted for each dependent vari-
able (Table 6).

Participants with no self-reported diagnosis of EDs showed 
lower means for each maladaptive mode as well as higher 
means for the adaptive modes, thus suggesting the goodness 
of the SMI-ED-SF in discriminating between the clinical and 
the general population.

Table 2   (continued) Factor Item Item descriptive statistics CFA

Mean Median SD Sk K %Min (%) %Max (%) λ R2

Item40 1.223 1 1.446 1.062 0.144 44.7 4.0 0.724 0.524
Det.P—detached protector

Item41 1.526 1 1.440 0.759 − 0.336 30.4 4.2 0.749 0.561
Item42 1.503 1 1.458 0.778 − 0.346 32.1 4.5 0.650 0.423
Item43 0.836 0 1.171 1.633 2.475 54.0 2.2 0.730 0.533
Item44 0.679 0 1.129 1.815 2.809 64.9 1.1 0.674 0.454

Det.SS—detached self-soother
Item45 1.714 1 1.611 0.615 − 0.815 30.8 7.3 0.659 0.434
Item46 2.124 2 1.499 0.236 − 0.952 18.8 6.6 0.744 0.553
Item47 1.368 1 1.447 0.909 − 0.103 37.6 4.3 0.631 0.398
Item48 2.371 2 1.445 0.143 − 0.844 10.4 9.0 0.676 0.457

SA—self-aggrandizer
Item49 2.224 2 1.285 0.152 − 0.615 9.0 4.0 0.511 0.262
Item50 1.755 2 1.476 0.556 − 0.628 24.4 5.6 0.365 0.133
Item51 1.103 0 1.495 1.195 0.271 54.3 4.4 0.601 0.362
Item52 2.133 2 1.446 0.128 − 0.935 16.3 5.1 0.543 0.294

BA—bully and attack
Item53 0.715 0 1.112 1.772 2.705 59.8 1.0 0.710 0.504
Item54 0.675 0 0.945 1.460 1.848 57.2 0.3 0.610 0.372
Item55 0.962 0 1.266 1.360 1.185 50.9 2.0 0.729 0.532
Item56 1.071 1 1.307 1.284 1.033 45.5 3.0 0.628 0.395

HS—helpless surrenderer
Item57 2.079 2 1.528 0.328 − 0.902 17.7 8.2 0.599 0.359
Item58 2.764 3 1.482 − 0.093 − 0.915 7.3 15.7 0.717 0.514
Item59 2.083 2 1.470 0.337 − 0.732 16.4 7.7 0.614 0.377
Item60 1.904 2 1.515 0.443 − 0.791 21.7 7.0 0.800 0.641

EDO—eating disorder overcontroller
Item61 1.355 1 1.517 0.887 − 0.364 42.0 4.2 0.753 0.567
Item62 1.870 2 1.678 0.463 − 1.027 29.7 9.8 0.788 0.621
Item63 1.284 1 1.548 0.993 − 0.210 46.5 5.1 0.876 0.768
Item64 0.974 0 1.361 1.370 0.955 55.0 2.8 0.776 0.603

The scale revealed acceptable internal consistency, with Cronbach’s Alpha coefficients ranging from 0.635 
(SA) to 0.873 (EC and EDO); meanα-factors = 0.787; SDα-factors = 0.06. Furthermore, the Raykov’s MR ranged 
from 0.664 (SA) to 0.905 (EC); meanMR-factors = 0.816 SDMR-factors = 0.06—suggesting each scale to be ade-
quately reliable (Table 3). Also, the Bentler’s MBICC was equal to 0.951—indicating a good overall reli-
ability of the scale



560	 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2020) 25:553–565

1 3

Ta
bl

e 
3  

M
ea

n 
va

lu
es

, s
ta

nd
ar

d 
de

vi
at

io
ns

, c
or

re
la

tio
ns

 b
et

w
ee

n 
su

bs
ca

le
s o

f t
he

 S
M

I-
ED

-S
F 

an
d 

re
lia

bi
lit

y 
of

 e
ac

h 
su

bs
ca

le
 (C

ro
nb

ac
h’

s A
lp

ha
 a

nd
 M

R
)

A
ll 

co
rr

el
at

io
ns

 a
re

 si
gn

ifi
ca

nt
 a

t p
 <

 .0
01

, e
xc

ep
t f

or
 *

(p
 >

 .0
5;

 n
s.)

VC
 V

ul
ne

ra
bl

e 
ch

ild
, A

C
 a

ng
ry

 c
hi

ld
, E

C
 e

nr
ag

ed
 c

hi
ld

, I
C

 im
pu

ls
iv

e 
ch

ild
, U

C
 u

nd
is

ci
pl

in
ed

 c
hi

ld
, H

C
 h

ap
py

 c
hi

ld
, P

M
 p

un
iti

ve
 m

od
e,

 D
M

 d
em

an
di

ng
 m

od
e,

 H
A 

he
al

th
y 

ad
ul

t, 
C

S 
co

m
pl

ia
nt

 
su

rr
en

de
r, 

D
et

.P
 d

et
ac

he
d 

pr
ot

ec
to

r, 
D

et
.S

S 
de

ta
ch

ed
 se

lf-
so

ot
he

r, 
SA

 se
lf-

ag
gr

an
di

ze
r, 

BA
 b

ul
ly

 a
nd

 a
tta

ck
, H

S 
he

lp
le

ss
 su

rr
en

de
re

r, 
ED

O
 e

at
in

g 
di

so
rd

er
 o

ve
rc

on
tro

lle
r, 

M
R 

m
ax

im
um

 re
si

du
al

M
SD

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

A
lp

ha
M

R

1
V

C
1.

24
1.

05
–

0.
82

9
0.

87
5

2
A

C
1.

26
1.

04
0.

61
7

–
0.

81
3

0.
84

2
3

EC
0.

82
0.

91
0.

36
3

0.
65

4
–

0.
87

3
0.

90
5

4
IC

1.
37

1.
01

0.
41

9
0.

52
3

0.
60

7
–

0.
82

3
0.

84
5

5
U

C
1.

32
0.

99
0.

46
1

0.
46

2
0.

33
9

0.
50

2
–

0.
78

6
0.

83
9

6
H

C
2.

93
1.

01
−

 0.
47

9
−

 0.
35

1
−

 0.
16

7
−

 0.
14

2
−

 0.
25

1
–

0.
74

8
0.

84
5

7
PM

0.
55

0.
85

0.
54

1
0.

44
0

0.
22

6
0.

27
7

0.
34

7
−

 0.
37

5
–

0.
85

6
0.

88
1

8
D

M
1.

96
1.

05
0.

38
4

0.
31

7
0.

21
1

0.
18

9
0.

11
8

−
 0.

15
2

0.
41

6
–

0.
69

0
0.

71
1

9
H

A
3.

42
0.

99
−

 0.
42

6
−

 0.
32

3
−

 0.
19

6
−

 0.
18

1
−

 0.
28

8
0.

52
8

−
 0.

42
9

−
 0.

06
5*

–
0.

79
3

0.
80

9
10

C
S

1.
81

1.
10

0.
42

3
0.

29
5

0.
12

8
0.

19
2

0.
39

0
−

 0.
28

1
0.

45
0

0.
35

1
−

 0.
24

9
–

0.
78

4
0.

80
4

11
D

et
.P

1.
14

1.
03

0.
50

8
0.

47
8

0.
30

5
0.

31
6

0.
42

3
−

 0.
38

0
0.

52
6

0.
31

2
−

 0.
38

8
0.

54
4

–
0.

78
5

0.
79

9
12

D
et

.S
S

1.
89

1.
15

0.
50

1
0.

53
3

0.
30

5
0.

34
3

0.
33

3
−

 0.
26

2
0.

39
0

0.
36

6
−

 0.
22

2
0.

35
7

0.
42

5
–

0.
76

9
0.

77
8

13
SA

1.
80

0.
95

0.
38

1
0.

44
6

0.
37

6
0.

36
8

0.
29

2
−

 0.
25

2
0.

26
1

0.
37

3
−

 0.
14

8
0.

23
1

0.
36

7
0.

44
0

–
0.

63
5

0.
66

4
14

BA
0.

87
0.

90
0.

33
3

0.
48

7
0.

44
2

0.
34

5
0.

29
6

−
 0.

26
6

0.
30

4
0.

27
6

−
 0.

22
9

0.
22

6
0.

39
0

0.
36

1
0.

54
2

–
0.

75
3

0.
77

2
15

H
S

2.
20

1.
16

0.
53

9
0.

56
8

0.
40

3
0.

42
5

0.
46

7
−

 0.
31

2
0.

36
9

0.
34

2
−

 0.
27

3
0.

44
2

0.
43

0
0.

54
6

0.
50

3
0.

44
9

–
0.

77
8

0.
80

0
16

ED
O

1.
37

1.
30

0.
44

6
0.

38
7

0.
22

5
0.

31
1

0.
27

1
−

 0.
17

3
0.

36
2

0.
38

5
−

 0.
18

0
0.

27
5

0.
33

6
0.

52
0

0.
39

3
0.

29
1

0.
37

4
–

0.
87

3
0.

88
6



561Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2020) 25:553–565	

1 3

Ta
bl

e 
4  

C
or

re
la

tio
ns

 b
et

w
ee

n 
SM

I-
ED

-S
F 

su
bs

ca
le

s

A
ll 

co
rr

el
at

io
ns

 a
re

 si
gn

ifi
ca

nt
 a

t p
 <

 .0
01

, e
xc

ep
t f

or
 *

 (p
 <

 .0
25

) a
nd

 § (p
 >

 .0
5;

 n
s)

Ti
m

es
 O

E 
O

ve
r t

he
 p

as
t 2

8 
da

ys
, h

ow
 m

an
y 

TI
M

ES
 h

av
e 

yo
u 

ea
te

n 
w

ha
t o

th
er

 p
eo

pl
e 

w
ou

ld
 re

ga
rd

 a
s a

n 
un

us
ua

lly
 la

rg
e 

am
ou

nt
 o

f f
oo

d 
(g

iv
en

 th
e 

ci
rc

um
st

an
ce

s)
?

Ti
m

es
 b

in
ge

in
g 

O
n 

ho
w

 m
an

y 
of

 th
es

e 
TI

M
ES

 d
id

 y
ou

 h
av

e 
a 

se
ns

e 
of

 h
av

in
g 

lo
st 

co
nt

ro
l o

ve
r y

ou
r e

at
in

g 
(a

t t
he

 ti
m

e 
th

at
 y

ou
 w

er
e 

ea
tin

g)
?

D
ay

s b
in

ge
in

g 
O

ve
r t

he
 p

as
t 2

8 
da

ys
, o

n 
ho

w
 m

an
y 

D
A

Y
S 

ha
ve

 su
ch

 e
pi

so
de

s o
f o

ve
re

at
in

g 
oc

cu
rr

ed
 (i

.e
., 

yo
u 

ha
ve

 e
at

en
 a

n 
un

us
ua

lly
 la

rg
e 

am
ou

nt
 o

f f
oo

d 
an

d 
ha

ve
 h

ad
 a

 se
ns

e 
of

 lo
ss

 o
f c

on
-

tro
l a

t t
he

 ti
m

e)
?

Vo
m

it 
O

ve
r t

he
 p

as
t 2

8 
da

ys
, h

ow
 m

an
y 

TI
M

ES
 h

av
e 

yo
u 

m
ad

e 
yo

ur
se

lf 
si

ck
 (v

om
it)

 a
s a

 m
ea

ns
 o

f c
on

tro
lli

ng
 y

ou
r s

ha
pe

 o
r w

ei
gh

t?
La

xa
tiv

es
 O

ve
r t

he
 p

as
t 2

8 
da

ys
, h

ow
 m

an
y 

TI
M

ES
 h

av
e 

yo
u 

ta
ke

n 
la

xa
tiv

es
 a

s a
 m

ea
ns

 o
f c

on
tro

lli
ng

 y
ou

r s
ha

pe
 o

r w
ei

gh
t?

Ex
er

ci
se

 O
ve

r t
he

 p
as

t 2
8 

da
ys

, h
ow

 m
an

y 
TI

M
ES

 h
av

e 
yo

u 
ex

er
ci

se
d 

in
 a

 “
dr

iv
en

” 
or

 “
co

m
pu

ls
iv

e”
 w

ay
 a

s a
 m

ea
ns

 o
f c

on
tro

lli
ng

 y
ou

r w
ei

gh
t, 

sh
ap

e 
or

 a
m

ou
nt

 o
f f

at
, o

r t
o 

bu
rn

 o
ff 

ca
lo

rie
s?

VC
 V

ul
ne

ra
bl

e 
ch

ild
, A

C
 a

ng
ry

 c
hi

ld
, E

C
 e

nr
ag

ed
 c

hi
ld

, I
C

 im
pu

ls
iv

e 
ch

ild
, U

C
 u

nd
is

ci
pl

in
ed

 c
hi

ld
, H

C
 h

ap
py

 c
hi

ld
, P

M
 p

un
iti

ve
 m

od
e,

 D
M

 d
em

an
di

ng
 m

od
e,

 H
A 

he
al

th
y 

ad
ul

t, 
C

S 
co

m
pl

ia
nt

 
su

rr
en

de
r, 

D
et

.P
 d

et
ac

he
d 

pr
ot

ec
to

r, 
D

et
.S

S 
de

ta
ch

ed
 se

lf-
so

ot
he

r, 
SA

 se
lf-

ag
gr

an
di

ze
r, 

BA
 b

ul
ly

 a
nd

 a
tta

ck
, H

S 
he

lp
le

ss
 su

rr
en

de
re

r, 
ED

O
 e

at
in

g 
di

so
rd

er
 o

ve
rc

on
tro

lle
r

†  ED
s s

ym
pt

om
s

‡  ED
E-

Q
 su

bs
ca

le
s

Ti
m

es
 O

E†
Ti

m
es

 b
in

ge
in

g†
D

ay
s b

in
ge

in
g†

Vo
m

it†
La

xa
tiv

es
†

Ex
er

ci
se

†
Re

str
ai

nt
‡

Ea
tin

g 
co

nc
er

ns
‡

Sh
ap

e 
co

nc
er

ns
‡

W
ei

gh
t c

on
ce

rn
s‡

G
lo

ba
l‡

V
C

0.
29

1
0.

47
7

0.
37

7
0.

22
8

0.
33

3
0.

37
7

0.
36

8
0.

53
0

0.
44

9
0.

50
6

0.
53

6
A

C
0.

40
4

0.
56

9
0.

45
6

0.
28

1
0.

35
7

0.
41

4
0.

27
2

0.
42

4
0.

39
2

0.
41

3
0.

42
5

EC
0.

50
4

0.
57

2
0.

53
8

0.
36

6
0.

32
0

0.
29

0
0.

14
4

0.
21

9
0.

17
8

0.
19

8
0.

20
5

IC
0.

83
5

0.
78

8
0.

85
5

0.
76

1
0.

45
0

0.
44

9
0.

20
3

0.
26

9
0.

24
3

0.
26

1
0.

28
2

U
C

0.
36

7
0.

45
2

0.
45

1
0.

36
0

0.
81

4
0.

85
3

0.
15

7
0.

38
5

0.
32

2
0.

31
6

0.
33

0
H

C
−

 0.
07

4§
−

 0.
23

4
−

 0.
14

5
−

 0.
02

2§
−

 0.
19

5
−

 0.
19

6
−

 0.
23

8
−

 0.
31

3
−

 0.
27

3
−

 0.
32

6
−

 0.
35

2
PM

0.
16

8
0.

36
2

0.
26

0
0.

12
0

0.
23

0
0.

29
7

0.
31

6
0.

43
7

0.
40

1
0.

41
9

0.
44

1
D

M
0.

08
8*

0.
23

0
0.

14
2

0.
15

2
0.

07
0§

0.
06

8§
0.

32
1

0.
35

6
0.

35
1

0.
35

6
0.

40
7

H
A

−
 0.

09
1*

−
 0.

30
3

−
 0.

20
9

−
 0.

01
1

−
 0.

19
2

−
 0.

20
6

−
 0.

20
2

−
 0.

29
4

−
 0.

22
9

−
 0.

28
3

−
 0.

29
0

C
S

0.
07

8*
0.

26
4

0.
18

6
0.

10
0*

0.
25

6
0.

30
2

0.
24

9
0.

35
4

0.
35

8
0.

33
2

0.
37

5
D

et
.P

0.
20

0
0.

39
4

0.
31

8
0.

12
6

0.
31

6
0.

34
1

0.
28

6
0.

40
7

0.
35

6
0.

39
1

0.
41

2
D

et
.S

S
0.

25
8

0.
35

1
0.

30
0

0.
21

1
0.

24
9

0.
29

6
0.

35
8

0.
47

1
0.

44
5

0.
46

6
0.

50
0

SA
0.

32
4

0.
33

8
0.

28
7

0.
24

9
0.

23
1

0.
29

5
0.

27
8

0.
34

6
0.

32
9

0.
33

1
0.

37
1

BA
0.

30
2

0.
32

7
0.

31
3

0.
19

0
0.

26
1

0.
28

9
0.

23
0

0.
31

7
0.

21
5

0.
24

0
0.

26
0

H
S

0.
33

2
0.

43
2

0.
36

3
0.

26
3

0.
34

9
0.

39
1

0.
30

1
0.

45
3

0.
40

4
0.

40
7

0.
45

1
ED

O
0.

21
0

0.
33

3
0.

26
6

0.
21

4
0.

21
8

0.
24

9
0.

49
0

0.
52

7
0.

55
7

0.
56

3
0.

61
3



562	 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2020) 25:553–565

1 3

Discussion

This study tested the psychometric properties of the shorter 
version of the Schema Mode Inventory for disordered eat-
ing both for the general population and a clinical sample, 
in Italy.

Findings confirmed an adequate fit for the 16-factor 
model, with moderate intercorrelations between subscales. 
However, the Satorra-Bentler Chi square was statistically 
significant and the CFI values did not achieve the desired 
cutoff score (CFI > 0.90 [38, 39]: CFI = 0.880). They may 
have been affected by the sample size (i.e., Chi square [34, 
35, 52–54]) and the number of considered indicators, (i.e., 
CFI [36, 40–42, 46, 54–56]) respectively, but, since both 
the SRMR and RMSEA accounted for the goodness of the 
model, this is not reason for concern [40]. Also, internal 
consistency within subscales was high, and the scale showed 
good overall reliability.

As expected, disordered eating behaviours were positively 
correlated with most of the negative coping modes, and 
negatively related to the healthy modes (healthy adult and 
happy child). Specifically, the overcontroller mode and the 
helpless surrenderer dimensions (explicitly designating the 
presence of disordered eating patterns) showed moderate-
to-high correlations with the eating/weight/shape concerns 
subscales of the EDE-Q, as well as with the EDE-Q global 
score. Consistently, higher mean scores for the Healthy 

Modes were noticed in respondents with no self-reported 
diagnosis of EDs.

Findings from this study reflect those observed by testing 
the psychometric properties of the Schema Mode Inventory 
for eating Disorders (SMI-ED) [13]—the adapted version 
of the Schema Mode Inventory (SMI) for the measurement 
of mode states within a population with self-reported dis-
ordered eating behaviours [18]—but overcome some of its 
methodological and practical limitations. In fact, unlike for 
the SMI-ED validation study, participants were recruited 
from both clinical and non-clinical populations, thus sup-
porting the discriminatory power of the tool and its ability 
to identify individuals at risk/with disordered eating behav-
iours. By assessing the psychometric proprieties of the ques-
tionnaire in Italian—and demonstrating their goodness of 
fit—further evidence was also reached for both its construct 
and external validity. Moreover, a meaningful item reduction 
resulting in the development of a new shorter instrument 
in Italian increases the scale usability for both clinical and 
research purposes.

Nonetheless, these results should be considered a first 
step in the validation process of the SMI-ED-SF, and as a 
promising starting point for future research on the topic. In 
fact, as the sample was purely recruited via online survey, it 
has its limitations. First, it was not possible to ensure gen-
der homogeneity among respondents—although a smaller 
proportion of males is representative of the gender ratio usu-
ally found in clinical settings [57]. Also, a relatively low 
proportion of participants revealed binge eating behaviours 
compared with other dysfunctional eating patterns, and the 
percentage of respondents who had never been diagnosed 
with an ED doubled its counterpart. In addition, asking peo-
ple to self-report an existing diagnosis of EDs may have 
led to under-represent both those with reduced capacity to 
acknowledge their ED patterns, and individuals with severe 
EDs but avoidant of support services.

Future studies should ideally include a larger percentage 
of males in the sample, and all ED subgroups should be 
adequately represented within the sample to more precisely 
determine whether specific profiles of schema modes exist 
within a given diagnostic group, and the degree to which this 
is statistically feasible. The measurement invariance between 
clinical and non-clinical populations should also be tested 
to ascertain whether the questionnaire is valid to measure 
schema modes in each group separately.

Conclusion

This scale is of significant value for clinicians and research-
ers in identifying and exploring mechanisms through 
which schema modes are expressed within the ED popula-
tion—both quantitatively and qualitatively. In fact,—as the 

Table 5   Correlations between SMI-ED-SF subscales, gender, age, 
and BMI across EDs

Associations between SMI-ED-SF subscales and gender were com-
puted with point-biserial (polychoric) correlations; whereas, associa-
tions regarding SMI-ED-SF subscales, age and BMI were calculated 
on Pearson’s product–moment correlation
*p < .050; **p < .010; ***p < .001

Gender Age BMI

VC 0.235*** − 0.154*** − 0.155**
AC 0.084* − 0.074 − 0.024
EC 0.022 − 0.128** − 0.110*
IC 0.064 − 0.063 − 0.115*
UC 0.034 0.058 0.050
HC − 0.063 0.079* 0.074
PM 0.038 0.011 − 0.019
DM 0.009 − 0.050 − 0.049
HA − 0.108** 0.109** 0.109*
CS 0.071 0.064 − 0.007
Det.P 0.005 − 0.011 0.009
Det.SS 0.121** − 0.111** − 0.002
SA − 0.030 − 0.167*** − 0.099*
BA − 0.120** − 0.119** − 0.070
HS 0.229*** − 0.197*** − 0.164***
EDO 0.124** 0.122** 0.168**
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SMI-ED—the SMI-ED-SF not only provides information 
regarding modes that would not be otherwise accessible in 
the original SMI [18], but—because of its reduced number 
of items—it facilitates the capacity to make important links 
between ED symptoms and schema modes, and in devel-
oping individually tailored case conceptualizations and 
treatments.

In fact, although CBT is widely recognized as the gold 
standard intervention for adults with EDs, it is still restricted 
to the ineffective coping mechanisms maintaining the prob-
lem [58], without adequately addressing early life experi-
ences often at the root of the painful or unhelpful ways of 
thinking, feeling and behaving typical of clients with EDs. 
Evidence supports the effectiveness of ST in facilitating 
behavioural change both through diminishing the emotional 
intensity of memories linked to EMS [and associated ED 
symptoms], alongside direct behavioural pattern-breaking. 

The development of a measure specifically aimed at facilitat-
ing a more precise measurement of mode states within the 
ED population will enable clinicians to provide more sophis-
ticated conceptualizations and therapeutic opportunities for 
those with EDs, and to enhance long-term maintenance of 
the achieved results [10].

Acknowledgements  The author(s) received no financial support for the 
research, authorship and/or publication of this article.

Compliance with ethical standards 

Conflict of interest  The authors declare that there are no conflicts of 
interest.

Ethical approval  The Medical Ethics Committee of Istituto Auxologico 
Italiano approved the study protocol and the informed consent process.

Table 6   Mean (SD) for the ED diagnosis resulting from the MANCOVA

All contrasts are significant at p < .001, except for ***(p < .005), **(p < .020), *(p < .050) and § (p > .050; ns)
VC Vulnerable child, AC angry child, EC enraged child, IC impulsive child, UC undisciplined child, HC happy child, PM punitive mode, DM 
demanding mode, HA healthy adult, CS compliant surrender, Det.P detached protector, Det.SS detached self-soother, SA self-aggrandizer, BA 
bully and attack, HS helpless surrenderer, EDO eating disorder overcontroller
a Focused contrast with covariates (ANCOVAs) was performed to test potential differences between EDs (1. AN anorexia nervosa, 2. BN bulimia 
nervosa, 3. BED binge eating disorder, 4. EDNOS eating disorder not otherwise specified, 5. no diagnosis) and SMI-ED-SF dimensions. Age and 
gender were used as covariates

AN (n = 46) BN (n = 31) BED (n = 64) EDNOS (n = 58) No diagnosis (n = 450) F (4637) ηp
2 Focused contrasta

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

VC 2.51 (1.23) 2.30 (1.27) 1.50 (1.07) 1.37 (1.11) 0.97 (0.82) 36.909 0.190 1 > 3**; 1 > 4***; 1 > 5; 
2 > 3**; 2 > 4**; 2 > 5; 3 > 5; 
4 > 5

AC 2.04 (1.01) 2.13 (1.13) 1.60 (1.14) 1.38 (1.21) 1.04 (0.90) 20.236 0.114 1 > 5; 2 > 4**; 2 > 5; 3 > 5; 
4 > 5**

EC 1.05 (1.02) 1.05 (0.93) 0.94 (1.03) 0.75 (0.90) 0.76 (0.84) 2.317§ 0.014 3 > 5*
IC 1.78 (1.13) 2.07 (1.14) 1.77 (1.20) 1.35 (1.04) 1.22 (0.90) 11.038 0.065 1 > 5; 2 > 4; 2 > 5; 3 > 4*; 3 > 5
UC 1.82 (1.25) 1.79 (0.87) 1.70 (1.10) 1.48 (0.86) 1.14 (0.91) 11.100 0.066 1 > 5; 2 > 5; 3 > 5; 4 > 5**
HC 2.16 (1.02) 2.16 (0.64) 2.66 (1.01) 2.80 (1.23) 3.13 (0.93) 17.933 0.102 1 < 4*; 1 < 5; 2 < 3***; 

2 < 4***; 2 < 5; 3 < 5; 
4 < 5**

PM 1.40 (1.64) 1.09 (1.13) 0.77 (0.94) 0.47 (0.73) 0.40 (0.60) 21.501 0.120 1 > 4*; 1 > 5; 2 > 4**; 1 > 5; 
3 > 5

DM 2.74 (1.37) 2.48 (1.26) 2.02 (1.08) 1.87 (0.97) 1.85 (0.94) 10.310 0.061 1 > 5; 2 > 5
HA 2.70 (1.01) 2.83 (0.94) 3.39 (0.99) 3.43 (1.04) 3.55 (0.94) 9.459 0.057 1 < 3*; 1 < 4*; 1 < 5; 

2 < 3*;2 < 4*; 2 < 5
CS 2.40 (1.30) 2.11 (1.25) 2.12 (1.19) 1.84 (1.05) 1.67 (1.03) 6.706 0.041 1 > 4***; 1 > 5; 3 > 5**
Det.P 1.94 (1.25) 1.69 (1.09) 1.32 (1.01) 1.23 (1.01) 0.97 (0.94) 13.947 0.081 1 > 4**; 1 > 5; 2 > 5; 3 > 5**
Det.SS 2.73 (1.11) 2.94 (1.04) 2.12 (1.18) 1.92 (1.13) 1.69 (1.08) 16.599 0.095 1 > 5; 2 > 3**; 2 > 4***; 2 > 5; 

3 > 5***
SA 2.28 (1.02) 2.37 (1.04) 2.08 (0.92) 1.68 (0.87) 1.68 (0.90) 11.244 0.067 1 > 5; 2 > 4***; 2 > 5; 3 > 4**; 

3 > 5
BA 1.15 (0.91) 1.17 (0.88) 0.94 (0.97) 0.79 (0.93) 0.81 (0.87) 3.902* 0.024 1 > 5**; 2 > 4*; 2 > 5**; 3 > 5*
HS 2.89 (1.13) 2.72 (1.19) 2.52 (1.20) 2.31 (1.17) 2.03 (1.10) 8.656 0.052 1 > 5; 2 > 5***; 3 > 5; 4 > 5**
EDO 2.70 (1.52) 2.64 (1.26) 1.85 (1.23) 1.54 (1.33) 1.05 (1.11) 33.089 0.174 1 > 4**; 1 > 5; 2 > 3**; 

2 > 4***; 2 > 5; 3 > 5
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