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Abstract
Background  This study evaluates the psychometric properties of the Turkish version of the Nine-Item Avoidant/
Restrictive Food Intake Disorder Screen (NIAS) in a population of Turkish adolescents.

Method  The NIAS, designed to screen for ARFID symptoms, including picky eating, fear-related eating behaviors, and 
low appetite, was administered to secondary school students between 13 and 18 ages in Muğla, Turkiye.

Results  Based on a sample of 268 adolescents, the NIAS’s reliability and validity in this demographic are supported. 
The research utilized confirmatory factor analysis to verify its three-factor structure and various reliability tests, 
including Cronbach’s alpha and test-retest reliability, confirming the scale’s internal consistency and temporal stability. 
The descriptive analysis highlighted significant differences in NIAS scores across BMI categories, with underweight 
adolescents scoring higher, suggesting a potential link between ARFID symptoms and lower body weight. Criterion 
validity was supported by significant correlations between NIAS subscales and measures of anxiety, depression, and 
eating behaviors, indicating the scale’s effectiveness in reflecting relevant psychopathological features.

Conclusion  Overall, the study establishes the Turkish NIAS as a useful tool for identifying ARFID in Turkish 
adolescents, aiding early detection and intervention in this at-risk age group. Further research is recommended 
to explore the scale’s utility across different clinical settings and refine its diagnostic accuracy, enhancing our 
understanding of ARFID’s impact on youth mental health and nutritional status.

Plain English summary
Cross-culturally reliable tools for assessing symptoms of Avoidant/Restrictive Food Intake Disorder (ARFID) in 
young people are crucial, especially during adolescence, a critical period for the emergence of various eating and 
feeding disorders. The Nine Item Avoidant/Restrictive Food Intake Disorder Screen (NIAS) is a brief and practical 
instrument designed to assess and rate symptoms across three phenotypes associated with ARFID: ‘picky eating,’ 
‘fear,’ and ‘appetite,’ which can lead to restricted food volume or variety. This study, focusing on a sample of Turkish 
adolescents, validates the reliability and accuracy of the NIAS in this particular demographic. The findings offer a 
foundational understanding of the ARFID profile among Turkish adolescents. The psychometric robustness of the 
NIAS in self-reporting among adolescents is demonstrated by significant correlations between its subscales and 
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Introduction
Avoidant/restrictive food intake disorder (ARFID) is a 
psychiatric disorder with a heterogeneous clinical pre-
sentation that results in a volumetrically restricted diet 
as a result of limiting dietary variety and/or restricting 
dietary intake due to avoidance of certain foods or food 
groups [1]. In ARFID, restriction in dietary diversity and 
volume leads to failure to meet appropriate nutritional 
and/or energy needs, resulting in (1) weight loss, fail-
ure to achieve age-appropriate growth, (2) nutritional 
deficiencies, (3) continuous need for nutritional supple-
ments to meet daily energy requirements, (4) significant 
impairment of psychosocial functioning. ARFID, which 
was previously included under the heading of “Feed-
ing Disorder of Infancy or Early Childhood,” has been 
reformulated and taken its new place in the “Feeding and 
Eating Disorders” group in DSM-5 [1]. This change has 
provided a new framework for classifying, assessing, and 
treating individuals with food restriction/avoidance who 
do not meet previously defined criteria for eating or feed-
ing disorders. Importantly, it underscores that symptoms 
of ARFID can persist across the lifespan, necessitating 
ongoing management and support [2, 3].

Restrictive food problems are the most common eat-
ing disorders in children and adolescents [4, 5]. DSM-5 
includes three restrictive eating disorder classifica-
tions: Anorexia Nervosa-Restrictive (AN-R), Anorexia 
Nervosa-Atypical (AN-A), and ARFID. Although these 
groups are similar regarding very restricted food intake, 
weight loss, and slowed growth, the underlying causes 
and clinical features of the three disorders are quite dif-
ferent [1]. Patients in the ARFID group lack the preoc-
cupation with body image, the fear of gaining weight, or 
the urge to be thin compared to those in the AN group. 
Rather, food restriction is driven by aversive reactions—
or a lack of positive hedonic reactions—to food itself or 
the act or short-term aftermath of eating. The underlying 
three main behavioral drivers in the ARFID group are as 
follows: (a) lack of interest in eating and/or low appetite; 
(b) rejection and/or avoidance of trying new foods and 
discomfort with sensory characteristics of foods such as 
smell, taste, texture and appearance (selective/ neopho-
bic eating) and (c) fear of the aversive consequences of 
eating (e.g., vomiting, choking or abdominal pain) [1]. 
These mechanisms also constitute the three prototypical 
subgroups of ARFID. Patients may present with only one 
of these subgroups or in combination [4].

Apart from the underlying mechanisms, there are 
also differences in clinical features between ARFID and 

other restrictive eating disorders [6]. In clinical samples 
of patients seeking specialized eating disorder treatment 
at tertiary centers, ARFID occurs at an earlier age [7–9], 
more frequently in males [10, 11] or with an equal fre-
quency between males and females [12, 13], has a longer 
duration of illness before diagnosis [9, 14], and is more 
frequently accompanied by medical comorbidity [14, 15] 
compared to other restrictive eating disorders. It was also 
found that anxiety disorder [11, 15] and neurodevelop-
mental disorders [16] were more frequently associated 
with ARFID than other eating disorders, but depres-
sive disorder [7, 14] was less frequent in young people 
diagnosed with ARFID. However, differential rates of 
depression may be driven by the age differences between 
patients with ARFID and other eating disorders in most 
clinical samples [17].

Since ARFID is a relatively new diagnosis compared 
to other eating disorders, epidemiologic studies in both 
general and clinical populations are limited [6]. The 
majority of studies have been conducted in specialized 
eating disorder services, and prevalence rates in these 
studies have been shown to range between 5 and 22.5% 
[7, 9–11, 18]. Although less numerous, studies in special-
ized nutrition clinics have reported the highest preva-
lence rates of 32–64% [16, 19, 20]. Studies conducted 
on community samples show that prevalence rates vary 
between 0.3% and 15.5% [12, 13, 21–23]. In a surveillance 
study conducted on children and adolescents aged 5–18 
years in Canada, the incidence of ARFID was 2.02 per 
100.000 patients (95% Cl, 1.76–2.31) [15]. The variability 
in prevalence rates across studies and insufficient inci-
dence data demonstrate the importance of using robust 
and cross-culturally valid screening and assessment tools 
for ARFID [24].

Semi-structured tools such as the Eating Disorder 
Assessment-ARFID Module for DSM-5 (EDA-5) [25], 
Structured Clinical Interview for DSM-5 (SCID-5) [26], 
and Pica, ARFID, and Rumination Disorder Interview 
(PARDI) [27] can be used to assess the presence and 
severity of ARFID symptoms. However, their routine 
use can be costly and time-consuming, and these are 
not ARFID-specific tools [28]. Eating Disturbances in 
Youth Questionnaire (EDY-Q) [29], Nine Item Avoid-
ant/Restrictive Food Intake Disorder Screen (NIAS) [30], 
and the recently developed Pica, ARFID and Rumina-
tion Disorder Interview ARFID Questionnaire (PARDI-
AR-Q) [28] are self-report scales used in the assessment 
of ARFID. While EDY-Q has shown acceptable dis-
criminant, divergent, and convergent validity in general 

other measures of anxiety, depression, and eating behaviors, indicating that the scale effectively captures related 
psychopathological traits.
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population samples, it still needs to be validated in clini-
cal samples. The EDY-Q’s convergent and divergent 
validity was confirmed by its associations with ChEDE-Q 
items. Additionally, the EDY-Q demonstrated discrimi-
nant validity in relation to BMI differences. Moreover, 
since PARDI-AR-Q is a new scale, its validation was con-
ducted on a relatively small and heterogeneous sample 
[28]. This study assessed the PARDI-AR-Q for conver-
gent validity using the NIAS subscales, the FNS, and the 
CIA. Divergent validity was evaluated using the EDE-Q, 
and concurrent validity was assessed using the PARDI 
interview.

The NIAS, a brief and practical tool, offers a straight-
forward approach to screening and rating symptoms of 
three phenotypes (i.e., “picky eating,” “fear,” and “appe-
tite”) that may trigger food volume or variety restriction 
in ARFID [30]. A study conducted on a large sample in 
America demonstrated that NIAS may have strong psy-
chometric properties and has shown convergent, diver-
gent, and discriminant validity [30]. Zickgraf et al. [30] 
assessed the divergent validity of the NIAS from other 
eating disorder symptoms using the EAT-26 scale and 
its convergent validity using the AEBQ scales, which 
are related to appetite characteristics. The International 
Consortium for Health Outcomes Measurement recently 
concluded a review of patient-reported outcome mea-
sures for eating disorders and identified the NIAS as the 
recommended outcome tracking measure for ARFID 
[31]. Studies have shown that the NIAS-self report does 
not discriminate well between individuals with ARFID 
and individuals with eating disorders (especially restric-
tive eating disorders) caused by shape/weight concerns 
and that the NIAS-self report has a high score in all eat-
ing disorders. These results suggest that the NIAS-self 
report may have the potential to be used as a transdiag-
nostic restrictive ED screener [32–34].

Although the NIAS has been translated into many lan-
guages [35–38] and validation studies have been carried 
out, including Turkish, the measure has not yet been vali-
dated in Turkish youth. Given the earlier age of onset for 
ARFID compared to other eating disorders, having cross-
culturally valid tools for the assessment of ARFID symp-
toms in young people is essential as it will help identify 
those at risk during adolescence when susceptibility 
to all eating and feeding disorders increases markedly 
[39]. Therefore, this study aimed to validate the Turk-
ish version of the NIAS-self-report in adolescents in the 
community sample. We hypothesized that the Turkish 
version of the NIAS-self report will: (1) replicate patterns 
of three-factor structure validity observed in the original 
version in the community sample of adolescents, (2) have 
good psychometric properties (factor structure, reliabil-
ity, and convergent and divergent validity), and (3) dem-
onstrate similar patterns of correlations between NIAS 

subscales and body mass index percentile, measures of 
weight/shape-related disordered eating, anxiety, depres-
sion symptoms, and eating behaviors in adolescents as 
the adult self-report NIAS (e.g., [30]).

Methodology
Participants
The research sample consists of secondary school and 
high school students (between 8th grade and 12th grade) 
in Muğla, Turkiye, in the 2022–2023 academic year. The 
inclusion criteria for the study were determined as being 
between the ages of 13 and 18 and agreeing to partici-
pate, and no exclusion criteria were applied to the study. 
To prevent selection bias, the participants to be included 
in the study were determined by a blinding method by 
Muğla Guidance and Research Center. Participants were 
recruited from selected schools using a non-random, 
appropriate sampling method. The initial pool consisted 
of 400 students, out of which 132 did not agree to par-
ticipate in the study. Consequently, the final study sample 
included 268 adolescents. Among them, 153 (57.09%) of 
the adolescents were girls, 115 (42.91%) were boys, and 
the average age of the adolescents was 15.7 ± 1.48 years. 
The participants included students from 8th grade to 
12th grade: 35 (13.06%) 8th graders, 30 (11.19%) 9th 
graders, 40 (14.92%) 10th graders, 86 (32.09%) 11th grad-
ers, and 77 (28.73%) 12th graders. Mean weight was 
60.16  kg (± 13.82), height was 166.95  cm (± 9.71), Body 
Mass Index (BMI) was 21.77 (± 4.84), and percentile val-
ues were 51.64 (± 30.73).

For test-retest reliability, 80 randomly selected adoles-
cents were asked to re-answer the NIAS four weeks after 
the initial administration. Fifty-four adolescents (67.5%) 
responded to the scale again.

Procedure
First, permission was received via e-mail from the scale 
developers to adapt the NIAS self-report form to Turk-
ish adolescents. Then, an ethics committee application 
was made to the Social Sciences University of Ankara 
Institutional Ethics Committee of Social Sciences and 
Humanities Research and Publication, and approval was 
received (Date / No: 03.01.2023 / 62,667). In the first 
adaptation stage, the scale was translated into Turk-
ish independently by two Turkish clinical psychologists 
with advanced knowledge of English. A consensus was 
then reached after a discussion between the authors of 
the article and the clinical psychologists who translated 
it. Subsequently, a professional translator who was bilin-
gual and independent of the study translated the Turkish 
version of the scale back into English. The translated ver-
sion of the scale was reviewed by its developer, and some 
minor changes were made to avoid ambiguity. Finally, the 
scale was applied to ten randomly selected adolescents, 
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misunderstandings identified by the authors of the article 
were corrected, and the Turkish version of the scale was 
given its final form. The final version of the items pre-
served the original scale’s arrangement, number of items, 
sequence, and rating scale.

Data were collected through “Survey Monkey” (an 
online survey platform). The first page of the created 
survey included the content and objectives of the study 
in detail. Informed consent was obtained from the ado-
lescents and their parents. Participants were included in 
the study voluntarily, and no payment was made to them. 
In the survey, adolescents were asked to report their age, 
gender (pre-defined categories), height, and weight data 
and to fill out the NIAS, Eating Disorder Examination 
Questionnaire-Short (EDE-QS), Adult Eating Behavior 
Questionnaire (AEBQ) and Revised Child Anxiety and 
Depression Scale (RCADS).

Measurements
Nine-item Avoidant/Restrictive Food Intake Disorder Screen 
(NIAS)
The NIAS, a self-report scale developed by Zickgraf & 
Ellis (2018) [30], is structured to evaluate ARFID symp-
toms through three distinct subscales: Picky Eating, 
Appetite, and Fear. The scale is composed of nine items 
in the 6-point Likert type, with 1–3 items assigned to 
the “Picky Eating,” 4–6 items to the “Appetite,” and 7–9 
items to the “Fear” subscales. Each item is scored from 
0 (strongly disagree) to 5 (strongly agree). The scores of 
these items are then summed, with each subscale’s score 
ranging from 0 to 15. A higher total score (0–45) indi-
cates a more pronounced avoidant/restrictive eating. 
In the original study of the scale in adults in the United 
States, the NIAS demonstrated good internal consis-
tency, test-retest reliability, and convergent/discriminant 
validity, suggesting its relevance in evaluating selective/
neophobic eating, Appetite, Fear, and ARFID-like symp-
toms. In the original study, Cronbach’s α value for the 
NIAS total score to assess internal reliability was 0.90 
[30].

Eating disorder examination-questionnaire short (EDE-QS)
The EDE-QS [40], a brief version of the EDE-Q, was 
developed by Gideon et al. [41] to measure the core 
symptoms of eating disorders. This single-factor scale, 
consisting of 12 items, evaluates the frequency of eat-
ing disorder symptoms (such as AN, Bulimia nervosa, 
and eating disorder not otherwise specified symptoms) 
experienced in the past week. Each item of the EDE-QS 
is scored on a scale from 0 (0 days/ not at all) to 3 (6–7 
days/ Markedly). These scores are then added up, ranging 
from 0 to 36, with higher scores indicating more severe 
eating disorder symptoms. The EDE-QS was derived 
from the original 36-item EDE-Q [41], translated into 

Turkish, and validated in adolescents [42]. In this study, 
the EDEQ-S was included to assess divergent validity 
with a measure of disordered eating other than ARFID. 
While the original study reported a Cronbach’s α value of 
0.91 [41], this study yielded a Cronbach’s α value of 0.89.

The revised child anxiety and depression scale-child version 
(RCADS)
The scale was developed by Chorpita et al. [43] to evalu-
ate the self-reported symptoms of depressive disorder 
and anxiety disorders in children and adolescents and has 
been translated into Turkish and validated in a clinical 
sample of Turkish adolescents [44]. The RCADS, which 
consists of 47 items and is a four-point Likert type, is 
scored as 0 (never) and 3 (always). The survey consists of 
six subscales, and these subscales are respectively; sepa-
ration anxiety disorder (SPAD), social anxiety disorder 
(SAD), generalized anxiety disorder (GAD), panic dis-
order (PD), obsessive-compulsive disorder (OCD), and 
major depressive disorder (MDD). The response values 
for each subscale are summed to calculate the subscale 
scores. Then, using a conversion table, this raw sum-
mary score is converted into a standardized “T-score” 
for the appropriate gender and grade level. This scale was 
included to assess the relationship between the Appetite, 
Picky Eating, and Fear subscales of the NIAS and symp-
toms of anxiety and depression. The Cronbach’s α for the 
47 items ranged from 0.73 to 0.91. in the original study 
[43]. In the present sample, Cronbach’s α coefficients for 
the subscales ranged from 0.64 to 0.88.

Adult eating behaviour questionnaire (AEBQ)
The AEBQ is a self-report scale developed by Hunot et 
al. [45] to assess adult eating behavior related to food 
approach and food avoidance. AEBQ, which consists of 
35 items and is a five-point Likert type, is scored as 1 
(strongly disagree) and 5 (strongly agree); some items are 
reverse-scored. AEBQ consists of seven subscales, with 
3–5 items in each scale [46]: Food Responsiveness (FR), 
Emotional Over-Eating (EOE), Enjoyment of Food (EF), 
Satiety Responsiveness (SR), Emotional Under-Eating 
(EUE), Food Fussiness (FF), and Slowness in Eating (SE). 
Subscales FR, EOE, and EF evaluate the food approach, 
while SR, EUE, FF, and SE assess symptoms related to 
food avoidance. Subscale scores were calculated using 
the mean of the items for each scale. The measure was 
translated into Turkish and validated in an adult sample 
[47]. Although yet to be validated in Turkish adolescents, 
the validity of the AEBQ for adolescent respondents has 
been demonstrated for the English and Polish language 
translations of the measure [48, 49]. In this study, sub-
scales related to food approach were included to assess 
their divergent validity with Appetite, and subscales 
related to food avoidance were included to evaluate their 
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convergent validity with Appetite. Additionally, FF was 
included to examine its convergent validity with Picky 
Eating. In the present sample, Cronbach’s α coefficients 
for the subscales ranged from 0.66 to 0.94.

Body mass index (BMI)
Participants reported their subjective weight (kg) and 
height (m), which were used to compute BMI. BMI was 
calculated using the formula kg/m2. Then, BMI percen-
tiles were determined according to the age and gender 
of the participants using the World Health Organiza-
tion (WHO) growth charts. Based on the recommended 
cut-off points of BMI percentiles for Turkish adoles-
cents [50] (i.e., < 5 percentiles = underweight, 5–85 per-
centiles = normal weight,> 85 percentiles = overweight/ 
obese), 69 had BMI (25.7%) in the underweight range, 
121 (45.1%) in the healthy weight range, and 78 (29.1%) 
in the overweight/ obese range. The BMI percentiles of 
the adolescents were used in the study because the values 
were related to the A.1 criterion (weight loss/ failure to 
achieve age-appropriate growth due to restrictive eating) 
of ARFID diagnosis according to DSM-5.

Data analysis
The statistical procedures for scale adaptation were per-
formed using JASP (2020) [51] software. JASP is software 
based on the R (R Core Team, 2021) [52] program that 
utilizes R packages [53]. Differences in NIAS subscale 
scores and total scores in terms of gender were evaluated 
using Student’s t-test, and differences in BMI percentiles 
were evaluated using ANOVA. Post hoc analysis (Bonfer-
roni) was performed to determine the source of the dif-
ference between the groups in cases where a significant 
difference was detected in terms of BMI percentiles.

Confirmatory factor analysis (CFA) was used to test 
the construct validity. CFA analysis used the “maximum 
likelihood with robust standard errors” estimator. For the 
CFA analysis at scale, the JASP program uses the “lavaan” 
[54], “semPlot” [55], and “psych” [53] packages based on 
the CFA analysis assumptions in Brown (2014) [56] and 

Kline’s (2015) (35) books. Fit indices were evaluated as a 
result of CFA, according to recommended values for an 
adequate model fit based on the literature: Chi-squared 
statistic/degrees of freedom (χ2/df ) < 5, root-mean-
square error of approximation (RMSEA) < 0.08; Good-
ness-of-Fit Index (GFI) > 0.90 [57], Comparative Fit Index 
(CFI) ≥ 0.95, Standardized Root Mean Square Residual 
(SRMR) ≤ 0.08 [58, 59], Tucker–Lewis index (TLI) ≥ 0.90 
[58]. (55,56)

Pearson correlation test was used to examine the rela-
tionship between “Picky eating,” “Fear,” and “Appetite” 
subscale scores of NIAS, EDE-QS, AEBQ, and RCADS 
scores and adolescent’s BMI percentiles.

Lower-upper group reliability, item-total correlation, 
test-retest, and Cronbach’s α internal consistency coef-
ficient were used for the reliability analysis. The lower-
upper group reliability evaluates the difference between 
the mean item scores of the upper 27% and lower 27% 
groups formed according to the total scores obtained 
from the measurement tool. The lower-upper group reli-
ability was evaluated using Student’s t-test. Item-total 
correlation and test-retest were performed using Pear-
son’s correlation test. The mean values of items were 
expressed with standard deviation, and results with 
p < 0.05 were considered statistically significant.

Results
Factor analysis of the NIAS
During the adaptation process of the self-report version 
of the NIAS scale in adolescents, detailed descriptive 
statistics were calculated for each item. These statistics 
include each item’s mean and standard deviation val-
ues on the scale. The averages of the items of the NIAS 
ranged from 1.75 to 3.82. These values are presented in 
detail in Table 1.

Construct validity
Confirmatory factor analysis (CFA)
A first-order CFA was conducted to determine the 
structural validity as part of adapting the NIAS scale 

Table 1  Descriptive statistics, adjusted item-total correlation and Cronbach’s α value of NIAS
Dimension Items Mean SD Item Total Correlation IIDCα t Cα
Picky Eating NIAS 1 3.82 1.62 0.63 0.79 -9.01* 0.75

NIAS 2 3.06 1.52 0.57 0.78 -11.75*
NIAS 3 2.71 1.70 0.45 0.78 -11.79*

Appetite NIAS 4 2.47 1.49 0.40 0.78 -13.06* 0.66
NIAS 5 2.70 1.57 0.41 0.79 -8.89*
NIAS 6 2.42 1.51 0.37 0.80 -11.24*

Fear NIAS 7 1.91 1.31 0.63 0.81 -8.09* 0.81
NIAS 8 1.93 1.25 0.57 0.81 -9.11*
NIAS 9 1.75 1.07 0.45 0.81 -7.73*

Full Scale 0.75
NIAS: Nine Item Avoidant/Restrictive Food Intake Disorder Screen; SD: Standard Deviation; IIDCα: If Item Dropped Cronbach’s α; Cα: Cronbach’s α; t Test*p < 0.05
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to the Turkish language. The three-factor structure of 
the measurement tool was confirmed through the CFA 
results of the NIAS self-report scale. All fit indices were 
consistent with good fit (χ2 = 47.31, df = 24, χ2/df = 1.97; 
RMSEA = 0.06 [0.034, 0.085]; CFI = 0.965; TLI = 0.948; 
SRMR = 0.046). The factor loadings for each item were 
significant, with standardized loadings ranging from 
0.54 to 0.82. Moreover, the residual covariances of the 
items were acceptable (0.30-0.70). The results of the CFA 
and factor loadings relevant to the scale are provided in 
Table 2.

Upon examining Table  3, it can be observed that the 
covariances between dimensions were calculated in the 
CFA for the NIAS scale. The covariance between Picky 
eating and Appetite was 0.67, and between Appetite and 
Fear was 0.48, which were statistically significant. The 
covariance between picky eating and fear was lower at 
0.09 but was statistically insignificant.

Descriptive analysis of the NIAS
Table 4 shows the defined and compared results accord-
ing to the BMI percentile category and gender on the 

Table 2  Factor Loadings and CFA Results of NIAS
%95 CI

Items Estimate SE Lower Upper St. Est. RC
Picky Eating NIAS 1 1.03* 0.10 0.83 1.23 0.64 0.59

NIAS 2 1.12* 0.10 0.93 1.31 0.74 0.46
NIAS 3 1.25* 0.11 1.04 1.46 0.74 0.46

Appetite NIAS 4 1.07* 0.10 0.88 1.26 0.72 0.49
NIAS 5 0.85* 0.11 0.65 1.06 0.54 0.70
NIAS 6 0.92* 0.10 0.72 1.12 0.61 0.63

Fear NIAS 7 0.92* 0.08 0.77 1.07 0.71 0.50
NIAS 8 0.97* 0.07 0.83 1.11 0.77 0.40
NIAS 9 0.88* 0.06 0.76 1.00 0.82 0.32

NIAS: Nine Item Avoidant/Restrictive Food Intake Disorder Screen; SE: Standart Eror, CI: Confidence Interval; RC: Residual Covariances; St.Est.: Standart Estimate; 
*p < 0.05

Table 3  Factor Covariance of NIAS
95% CI

Est. SE Lower Upper
Picky Eating Picky Eating 1

Appetite 0.67*** 0.07 0.43 0.74
Fear 0.09 0.08 -0.06 0.24

Appetite Appetite 1
Fear 0.48*** 0.07 0.34 0.62

Fear Fear 1
NIAS: Nine Item Avoidant/Restrictive Food Intake Disorder Screen; SE: Standard Eror; CI: Confidence Interval

*** p < 0.001

Table 4  Descriptive analysis and group comparisons of NIAS by BMI and gender
Underweight
(n = 69)

Normal
(n = 121)

Overweight
(n = 78)

M (SD) M (SD) M (SD) F η2 Post-Hoc
Picky eating 10.67 (± 4.14) 9.20 (± 3.78) 9.26 (± 4.01) 3.50* 0.03 UW > N = OW
Appetite 8.8 (± 3.67) 7.34 (± 3.54) 6.91 (± 3.17) 5.99* 0.04 UW > N = OW
Fear 5.51 (± 3.47) 5.51 (± 2.63) 5.77 (± 3.41) 0.19 0.00 ---
NIAS total 24.97 (± 7.95) 22.05 (± 7.36) 21.94 (± 7.37) 3.99 0.03 UW > N = OW

Girls
(n = 153)

Boys
(n = 115)

M (SD) M (SD) t Cohen’s d
Picky eating 9.79 (± 3.95) 9.33 (± 3.94) 0.95 0.12
Appetite 7.85 (± 3.84) 7.24 (± 3.06) 1.39 0.18
Fear 6.07 (± 3.42) 4.95 (± 2.46) 2.98* 0.37
NIAS total 23.71 (± 8.13) 21.52 (± 6.67) 2.35* 0.29
NIAS: Nine Item Avoidant/Restrictive Food Intake Disorder Screen; BMI: Body Mass Index; SD: Standard Deviation; UW: Underweight, N: Normal; OW: Overweight; 
*p < 0.05
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three subscales and full-scale score of NIAS. Specifi-
cally, for BMI, underweight adolescents showed signifi-
cantly higher scores on the NIAS full-scale score, the 
Picky eating, and the Appetite subscales than those in 
the healthy weight and overweight/obese range (η2 = 0.03, 
η2 = 0.03, η2 = 0.04, respectively). There was no signifi-
cant difference in genders except for the Fear subscale 
and total score, with girls’ higher scores associated with 
a small effect size (Cohen’s d = 0.37, Cohen’s d = 0.29, 
respectively).

Criterion validity
The criterion validity of NIAS in adolescents was evalu-
ated according to the correlation between the Picky 
Eating, Appetite, and Fear subscale scores and BMI per-
centage values, AEBQ, EDE-QS, and RCADS scores.

While there was a small-moderate and negative corre-
lation between NIAS-Appetite and BMI percentile, there 
was no significant relationship between BMI percentile 
and NIAS-Picky eating and NIAS-Fear. Considering the 
relationship between the appetite trait evaluated AEBQ 
and NIAS-Appetite, there were positive and significant 
correlations with the three food avoidance subscales 
(SR, SE, and EUE) and positive but small correlations 
with FF. Also, NIAS-Appetite had negative and signifi-
cant relationships with the three food approach subscales 
(FR, EOE, and EF). Relative to the other subscales of the 
NIAS, NIAS-Picky eating had the strongest and most 
positive association with the AEBQ-FF subscale. While 
NIAS-Picky eating had a null relationship with FR, it had 
a relationship with other subscales of AEBQ in the same 
direction as NIAS-Appetite but with a smaller effect size. 
NIAS-Fear had a null relationship with EOE, EUE, and 
FR, a positive and significant relationship with SR, FF, 
and SE, and a negative and significant relationship with 
EF. While the NIAS-Fear subscale had a small-moderate 
and positive relationship with the EDE-S self-report, the 
other subscales did not show a significant relationship 
with non-ARFID eating disorder symptoms.

All three subscales were positively and significantly 
associated with total depression and anxiety symptoms in 
RCADS. NIAS-Picky Eating and NIAS-Appetite demon-
strated a small-moderate and positive relationship with 
the MDD subscale, while NIAS-Fear exhibited a positive-
small relationship with the same subscale. Furthermore, 
the study found that only NIAS-Picky eating had a sig-
nificant relationship with the OCD subscale of RCADS. 
Conversely, NIAS-Fear was found to have a significant 
relationship with the GAD subscale. Additionally, the 
study reported a null relationship between the SAD sub-
scale and NIAS-Appetite, while the other two subscales 
(NIAS-Picky Eating and NIAS-Fear) exhibited small, 
positive relationships with SAD subscale. All three sub-
scales had positive and significant correlations with PD 

and SPAD. The NIAS criterion validity results are shown 
in Table 5.

Reliability analysis of the NIAS
Internal consistency
The Cronbach α coefficient was used to determine the 
internal consistency of this scale. The calculation resulted 
in Cronbach’s α coefficients of 0.75 for the NIAS overall 
scale, 0.75 for Picky Eating, 0.66 for Appetite, and 0.81 
for Fear. Cronbach’s α values of the scale concluded that 
the overall scale, as well as the Picky Eating and Fear sub-
scales, demonstrate good internal consistency. In con-
trast, the Appetite subscale shows acceptable internal 
consistency [60]. The results of the Cronbach α are given 
in Table 1.

Item analysis
According to the reliability analysis results of the scale, 
item-total correlations vary between 0.45 and 0.63 for 
Picky Eating, 0.37 and 0.41 for Appetite, and 0.45 and 
0.63 for Fear. The item analysis of the NIAS self-report 
showed that the items on the relevant scale are of high 
quality and distinctiveness and are measured in the 
same dimension. The results of the analysis are given in 
Table 1.

Distinguishing features of ıtems (lower-upper group 
reliability)
Another criterion indicating the reliability of the scale 
is the difference between the responses of the lower and 
upper groups to the items. Since the lower 27% and upper 
27% groups are expected to differ in terms of the mea-
sured characteristic, there is expected to be a significant 
difference between the mean item scores of the groups 
formed according to the total scores obtained from the 
measurement tool. This method can determine the scale’s 
discriminative power [61]. The t-test was performed to 
determine the significance of the difference between the 
mean item scores of the upper 27% (N:73) and lower 27% 
(N:73) groups taken from the total study population. The 
t-test results showed a significant difference (p < 0.001) 
between the lower and upper groups (Table 1). According 
to these results, NIAS items have good discrimination.

Test-retest
NIAS scale’s test-retest reliability was assessed by col-
lecting data from 54 participants at two different time 
points, with an interval of four weeks between the tests. 
The correlation results indicate strong positive correla-
tions between the test and retest measures for Picky Eat-
ing (r = 0.87, p < 0.001), Appetite (r = 0.78, p < 0.001), Fear 
(r = 0.89, p < 0.001), and total score (r = 0.85, p < 0.001).
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Scales NIAS Pearson’s r p 95% CI
Lower Upper

BMI Percantil Picky Eating -0.09 0.163 -0.20 0.04
Appetite -0.28 < 0.001 -0.34 -0.16
Fear 0.01 0.900 -0.11 0.13

AEBQ
Emotional overeating Picky Eating -0.12 0.049 -0.24 -0.00

Appetite -0.22 < 0.001 -0.33 -0.10
Fear -0.02 0.719 -0.14 0.10

Emotional undereating Picky Eating 0.16 0.010 0.04 0.27
Appetite 0.25 < 0.001 0.14 0.36
Fear 0.08 0.169 -0.04 0.20

Food responsiveness Picky Eating 0.01 0.903 -0.11 0.13
Appetite -0.18 0.004 -0.29 -0.06
Fear -0.08 0.176 -0.20 0.04

Satiety responsiveness Picky Eating 0.32 < 0.001 0.20 0.42
Appetite 0.51 < 0.001 0.41 0.59
Fear 0.20 0.001 0.08 0.31

Food fussiness Picky Eating 0.33 < 0.001 -0.43 -0.22
Appetite 0.18 0.003 -0.30 -0.06
Fear 0.15 0.015 -0.26 -0.03

Enjoyment of food Picky Eating -0.19 0.002 -0.30 -0.07
Appetite -0.44 < 0.001 -0.53 -0.33
Fear -0.20 0.001 -0.31 -0.08

Slowness in eating Picky Eating 0.14 0.023 0.02 0.25
Appetite 0.27 < 0.001 0.16 0.38
Fear 0.17 0.006 0.05 0.28

EDE-QS Picky Eating 0.02 0.794 -0.10 0.14
Appetite 0.09 0.131 -0.03 0.21
Fear 0.19 0.002 0.07 0.30

RCADS
MDD Picky Eating 0.21 < 0.001 0.09 0.32

Appetite 0.22 < 0.001 0.10 0.33
Fear 0.14 0.021 0.02 0.26

GAD Picky Eating 0.09 0.129 -0.03 0.21
Appetite 0.08 0.222 -0.04 0.19
Fear 0.13 0.033 0.01 0.25

OCD Picky Eating 0.24 0.010 -0.03 0.21
Appetite 0.09 0.121 0.02 0.26
Fear 0.10 0.118 -0.02 0.21

PD Picky Eating 0.16 0.011 0.04 0.27
Appetite 0.23 < 0.001 0.11 0.34
Fear 0.36 < 0.001 0.14 0.36

SPAD Picky Eating 0.21 < 0.001 0.09 0.32
Appetite 0.15 0.016 0.03 0.26
Fear 0.17 0.007 0.05 0.28

SAD Picky Eating 0.15 0.013 0.03 0.27
Appetite 0.10 0.097 -0.02 0.22
Fear 0.15 0.014 0.03 0.27

Anxiety Total Picky Eating 0.17 0.004 0.06 0.29
Appetite 0.17 0.005 0.05 0.29
Fear 0.25 < 0.001 0.08 0.31

Total Picky Eating 0.20 0.002 0.07 0.30

Table 5  Convergent and divergent validity of the NIAS
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Discussion
In this study, the psychometric properties of NIAS self-
report in Turkish adolescents aged 13–18 years were 
examined, and the relationship between NIAS subscales 
and BMI percentile, weight/shape-related disordered eat-
ing, anxiety, depression symptoms, and eating behaviors 
was investigated. This demonstrated that the Turkish ver-
sion of the NIAS-self report had good factor structure, 
convergent and divergent validity, internal consistency, 
item-total correlations, and test-retest reliability. In addi-
tion, this study provides the first insight into the ARFID 
profile of Turkish adolescents.

The CFA results of the NIAS-self-report scale con-
firmed the measurement tool’s three-factor structure and 
nine items (CFI = 0.965, RMSEA = 0.06). In addition, the 
scale’s three-factor structure, consisting of Picky eating, 
Fear, and Appetite, supported the ARFID subtypes in 
DSM-5, similar to the original scale [30].

Reliability analysis of the Turkish version of the NIAS-
self report provided evidence of good internal consis-
tency, item-total correlations, distinguishing features of 
items, and test-retest reliability. Cronbach’s α value for 
the total score of NIAS was 0.90 in the original study. 
Similarly, it was 0.86, 0.88, 0.84, and 0.88 in the Chinese 
[37], Mexican [35], Arabic [62], and Polish [36] versions, 
respectively. In this study, Cronbach’s α value of 0.75 for 
the overall scale NIAS was similar to other studies, and 
its internal consistency was sufficient. Additional reli-
ability analyses conducted in this study showed that the 
scale items have high quality and distinctiveness, that 
the scale items measure the same dimension, and that 
the responses are consistent over time. The strong cor-
relations between the initial assessment and retest of the 
NIAS subscales and total scores in the adolescent sample 
indicate high stability and consistency of responses over 
time, as in the adult sample [30, 37]. Hence, this study 
provides further evidence of the good psychometric 
properties of the NIAS in Turkish adolescents.

In our study, while there was a relationship between low 
BMI percentile and NIAS-Appetite, this relationship was 
not shown between NIAS-Picky eating and NIAS-Fear. 
In comparisons between weight groups, the Appetite and 
Picky eating subscale scores of underweight adolescents 
were higher than those of normal and high-weight ado-
lescents. The results found for the Appetite subscale in 
adults were consistent with the original study [30] and 

other studies conducted in Western countries [45, 46, 63] 
and the Arab population [62] and were expected. Higher 
picky eating and total NIAS scores in underweight ado-
lescents were seen only in China, and this difference was 
attributed to cultural factors and the higher prevalence of 
underweight, relative to US samples, eliminating a poten-
tial floor effect [37]. It can be understood that Appetite 
symptoms, in which there is limited motivation to eat 
by hunger and/or enjoyment and the resulting volume 
restriction, are generally associated with underweight 
and/or normal vs. overweight/obesity across cultures. 
The heterogeneous clinical appearance of selective/neo-
phobic eaters, from severe weight loss to healthy weight 
and even high weight, in studies conducted in different 
countries supports the effect of culturally changing eat-
ing environments [64, 65]. Studies conducted in various 
cultures and environments will help better understand 
ARFID characteristics among other weight groups. How-
ever, even within the same food environment, individual 
differences in food preferences, accommodation and 
structure from the family or school, and the use of high-
calorie nutritional supplements or calorie boosting (a 
Criterion A symptom of ARFID) can explain the hetero-
geneity of weight in subclinical and clinical ARFID cases.

Appetitive traits are individual differences in the ten-
dency to increase or decrease food intake in response to 
internal and external stimuli, and/or the characteristics 
of available food, which appear at an early age relative to 
disordered eating symptoms, are moderate to strongly 
heritable [66]. Some appetitive traits may be risk factors 
for eating disorders. Consistent with previous literature 
in the adult population [30, 37], significant and negative 
correlations were found between NIAS-Appetite and 
all food approach subscales. In contrast, significant and 
positive correlations were found between NIAS-Appetite 
and all food avoidance subscales. The fact that people 
who get full faster, enjoy less, and eat slower tend to have 
lower BMI shows that these appetitive traits are risk fac-
tors for ARFID-Appetite [30, 67]. Additionally, while it 
was negatively related to self-reports of eating enjoyment 
and the NIAS-Picky eating subscale, it was positively 
associated with self-reports of satiety responsiveness, 
slowness in eating, emotional undereating, and espe-
cially food fussiness. Unlike other appetitive traits, food 
fussiness is related to food selection, not energy intake. 
This strong relationship between NIAS-Picky eating and 

Scales NIAS Pearson’s r p 95% CI
Lower Upper

Appetite 0.19 0.002 0.07 0.30
Fear 0.19 0.002 0.07 0.30

NIAS: Nine Item Avoidant/Restrictive Food Intake Disorder Screen; BMI: Body Mass Index; AEBQ: Adult’s Eating Behaviour Questionnaire; EDE-QS: Eating Disorder 
Examination- Questionnaire Short; RCADS: Revised Child Anxiety and Depression Scale; MDD: Major Depressive Disorder; GAD: Generalized Anxiety Disorder; OCD: 
Obsessive Compulsive Disorder; PD: Panic Disorder; SPAD: Seperation Anxiety Disorder; SAD: Social Anxiety Disorder; Total: Total Anxiety&Depression.

Table 5  (continued) 
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food fussiness shows that it is consistent with the selec-
tive/neophobic (discomfort with sensory characteristics 
of food and food neophobia) ARFID symptoms defined 
in DSM-5 [1]. As in other studies in children and ado-
lescents, the NIAS-Fear subscale was unrelated or less 
related to appetitive traits than the other two subscales 
[65, 68]. This may be because food neophobia/selectivity 
and appetite are trait-like and early emerging, impacting 
food intake that appears early and exists on a wide spec-
trum of clinical significance, but ARFID-Fear symptoms 
appear acutely and later due to the condition [69].

Except for NIAS-Fear, no other subscales were found 
to be significantly related to EDEQ-S. This small posi-
tive association between symptoms of fear of negative 
consequences of eating, such as choking, vomiting, and 
gastrointestinal pain, and symptoms of restrictive eating 
disorders due to overvaluation of weight/shape was also 
shown in the original study in adults [30]. As a result of 
NIAS validation studies conducted with samples seeking 
treatment for eating disorders, including adults and only 
children and adolescents, the following conclusions were 
reached: (a) NIAS can classify ARFID into three clinical 
presentations based on underlying triggering causes (b) 
NIAS-self report is a very practical and useful tool in the 
screening of restrictive eating disorders (c) Subscale and 
total NIAS scores cannot distinguish ARFID from other 
restrictive eating disorders (d) Using the NIAS together 
with another eating disorder scale, such as the EDEQ-S, 
may help differentiate ARFID and non-ARFID eating dis-
orders [32, 70].

Identifying psychiatric diseases accompanying ARFID 
is essential in understanding transdiagnostic struc-
tures that pose risks and can be targeted in treatment 
[71]. Studies on psychiatric comorbidities seen with 
ARFID are limited, and the results vary. Studies con-
ducted on clinical samples of children and adolescents 
have reported that the frequency of psychiatric comor-
bidity varies between 57% and 95% [11, 72], and at least 
10% have more than one additional psychiatric disorder 
[73]. It has been shown that anxiety disorders (36–72%) 
[7, 11] accompany ARFID more frequently than depres-
sive disorders (17–33%) followed by neurodevelopmen-
tal disorders (3–26%) [7, 74]. In this study, all subscales 
of the NIAS had a positive relationship with the RCADS 
total anxiety and depression score. It has been reported 
that individuals with the ARFID-Picky eating profile, as 
well as adolescents with the ARFID-Fear profile, have 
high comorbidities with anxiety disorders [68]. Here, it is 
thought that individuals with both profiles exhibit avoid-
ance behavior to relieve anxiety, and avoidance functions 
as a negative reinforcer [71]. That is, avoidance behav-
ior may be the transdiagnostic construct of ARFID and 
anxiety disorders, and avoidance-oriented intervention in 
treatment may help alleviate symptoms in both diseases 

[75]. Additionally, this study showed that NIAS-Picky 
eating had a positive and strong relationship with depres-
sion and OCD symptoms, as well as anxiety symptoms. 
These findings are consistent with research suggesting 
that picky eating is associated with adverse clinical out-
comes in ARFID and may be a transdiagnostic indicator 
for psychiatric diseases [76, 77]. Overall, our findings 
underscore the commonality of comorbid psychopa-
thology among individuals with ARFID and related pre-
sentations and also highlight the potential for shared 
psychopathology between specific ARFID profiles and 
other psychiatric disorders to represent transdiagnostic 
constructs that may be relevant treatment targets.

Some limitations need to be considered when inter-
preting this study’s findings. Data on adolescents were 
obtained from a web-based and non-clinical sample. 
Additionally, adolescents from a single region in west-
ern Turkiye were included in the study. This may limit 
the generalization of current findings. The fact that self-
report scales were applied to adolescents in the study 
suggests that the results may be affected by recall and 
social desirability biases. Supporting the findings with 
a structured interview will help determine clinical cut-
offs on the Turkish NIAS-self report. Another limita-
tion is using the AEBQ, validated in Turkish adults, for 
criterion validity in this study. This study obtained ado-
lescents’ height and weight based on self-reports. Over-
weight and obese adolescents have been shown to have 
more bias and variability in self-reported weight than 
normal/underweight adolescents [78]. However, despite 
these limitations, the conclusions of the study are impor-
tant because this is one of the limited studies that only 
evaluated ARFID symptoms in a community sample of 
adolescents and provides findings regarding the relation-
ship of all three ARFID phenotypes with anxiety, depres-
sion symptoms, and eating behaviors and shows that the 
NIAS-self report is a robust measure in the assessment of 
symptoms in Turkish adolescents.

Conclusion
This study makes a unique contribution to the under-
standing of ARFID in Turkish adolescents. It demon-
strates that the NIAS-self report is a brief, practical, 
valid, and reliable scale to screen for ARFID in the gen-
eral population of this culturally rich and unique region 
that forms a geographical bridge between the West and 
the East. The study provides a psychometrically sound 
and reliable Turkish version of the NIAS, and presents 
data on the ARFID profiles of adolescents in Turkiye and 
their relationship with other psychiatric disorders. This 
unique cultural setting offers a new perspective to evalu-
ate the cross-cultural validity of the NIAS scale and the 
ARFID construct. To further enhance our understanding, 
future research should be expanded by including clinical 
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samples to identify individuals at risk for ARFID, deter-
mine ARFID prevalence rates, and calculate NIAS cut-off 
values.
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