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Abstract
Background
The Eating Disorder Examination Questionnaire (EDE-Q) is a frequently used scale to evaluate eating behaviors and attitudes. In recent years, its use has increased due to the fact that the use of short forms is more practical. The aim of this study was to validate the short Turkish form of the Eating Disorder Examination Questionnaire (EDE-Q) including 13 items.

Methods
The study included 924 adults at a mean age of 30.3 ± 10.93 years. EDEQ-13 was translated and adapted to Turkish according to the Beaton Guidelines. The Eating Attitudes Test-26 (EAT-26), the Satisfaction with Life Scale (SWLS), and the Body Appreciation Scale (BAS) were used to analyze their relationships to EDE-Q-13.

Results
In this study, the rate of the total variance explained by the factors of EDE-Q-13 according to the Explanatory Factor Analysis (EFA) results of the scale was 83.54%. The Cronbach's alpha value of the scale was 0.89, and the Cronbach's alpha values of the 5 subscales were calculated in the range of 0.75–0.94. The criterion validity analysis showed an acceptable correlation between EDE-Q-13 and EAT-26, SWLS, and BAS. The confirmatory factor analysis (CFA) revealed that the model had fit values that were acceptable or good.

Conclusion
Both EFA and CFA results showed that it is appropriate to use the Turkish EDE-Q-13. EDE-Q-13 was significantly correlated with eating disturbances, body appreciation, and life satisfaction. In conclusion, the Turkish version of EDE-Q-13 possesses high levels of validity and reliability.

Plain English summary
The rate of eating disorders has been increasing in recent years. Although there are many scales in the evaluation of eating disorders, one of the most frequently used scales is the Eating Disorder Examination Questionnaire (EDE-Q). In recent years, its use has increased due to the fact that the use of short forms is more practical. The aim of this study was to validate the short Turkish form of EDE-Q. The study included 924 adults. Our results showed that it is appropriate to use the Turkish EDE-Q-13. EDE-Q-13 was significantly correlated with eating disturbances, body appreciation, and life satisfaction. In conclusion, the Turkish version of EDE-Q-13 possesses high levels of validity and reliability.
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Background
Eating disorders are a group of chronic psychiatric diseases characterized by severe disturbances in eating behaviors originating from the interactions of genetic, biological, psychological, and socio-cultural factors [1]. Although eating disorders are more common in Western societies, the incidence of these disorders has increased recently in both developed and developing countries [2, 3]. The increase in the incidence and prevalence of eating disorders, their comorbidities, tendency to become chronic, and high risk of mortality requires a detailed and accurate evaluation of these conditions [4].
Various scales are used in the evaluation of the variety and severity of eating disorder symptoms, and the most widely used instrument among these scales is the Eating Disorder Examination Questionnaire (EDE-Q), which is a 28-item self-report instrument developed by Fairburn and Beglin [5]. EDE-Q has been used to evaluate the attitudinal and behavioral symptoms of eating disorders for more than a quarter century [5], and its validity and reliability have been established in many languages [6–12], including Turkish [13]. EDE-Q consists of four subscales: Restraint, Eating Concern, Weight Concern, and Shape Concern [5]. However, studies examining the factor structure of the scale in different populations have not supported the 4-factor construct [14–16]. Some confirmatory factor analyses have shown that Shape and Weight Concern might be represented better as a single factor and suggested a 3-factor construct instead of the original 4-factor construct [17–19].
Shorter versions of EDE-Q have been developed because the 4-factor structure of the original questionnaire was not confirmed. It was also not economical in terms of time due to the large number of items [20, 21]. Therefore, 18-item [17], 12-item [22], 11-item [23], 8-item [24], and 7-item [18] versions of the scale have been developed. Researchers who wanted to use a short version of the scale have explored the most productive version. Among the short versions of EDE-Q, the 3-factor EDE-Q-7 (Dietary Restraint, Shape and Weight Over-Evaluation, Body Dissatisfaction) yielded excellent psychometric properties; however, it might yield incomplete data because it does not include items about "binge eating" and "purging", which are important in evaluating the symptoms of eating disorders [20]. Therefore, the 13-item 5-factor short-form of EDE-Q-13 was developed by Lev-Ari et al. [25]. In addition to the 7 items of the original EDE-Q-7, this scale includes 6 more items, all of which are related to binge eating and purging. The subscales of EDE-Q-13 consist of Eating Restraint, Shape and Weight Over-Evaluation, Body Dissatisfaction, Bingeing, and Purging [25]. Thus, EDE-Q-13 contains both the 3-factor construct of EDE-Q with high psychometric qualities and the Bingeing and Purging factors that are missing in the other short versions. EDE-Q-13 was reported to be a concise, user-friendly, and reliable measurement tool for identifying eating disorder symptoms in clinical and community samples [25]. A strong positive correlation was observed between EDE-Q-13 and the original EDE-Q. Additionally, EDE-Q-13 showed a high correlation with other eating disorder measures and measures of accompanying psychopathologies [25].
Considering that there is an alarming increase in eating disorders in Turkey, especially in young people [26], it is important and necessary to ensure the cultural validity and reliability of eating disorder measurement instruments. Although the long form of the frequently used EDE-Q has validity and reliability in Turkish, there exists no study on the short form of the Turkish version. EDE-Q-13, a short, user-friendly, and reliable measurement instrument, will make it easier to measure the symptoms of eating disorders in clinical, epidemiological, and fundamental studies. This study aimed to determine the validity and reliability of EDE-Q-13 in Turkish.
Methods
Participants
All participants were Turkish-speaking and Turkish national adults living in Turkey. Non-Turkish individuals, non-adult individuals, and those who did not agree to participate were not included in the study. Simple random sampling was used to select participants. Before the study, a power analysis was performed using the G*Power software to determine the number of individuals to be included in the sample. Based on alpha (α) = 0.05, power (1 − β) = 0.80, and the considered effect size, the minimum required sample size was calculated as 560 participants, and it was decided that at least 616 individuals should be recruited with the possibility of 10% data loss. A questionnaire was used as the data collection tool. The questionnaire was disseminated via e-mail or WhatsApp to the individuals who agreed to participate in the study. The participants were able to fill out the online questionnaire after they agreed to participate in the study.
The study included 924 participants (35.3% male and 64.7% female) between the ages of 18 and 64. Their mean age was 30.3 ± 10.93 years, 42.0% of the participants were students, and 20.3% worked in the private sector. The mean BMI of the participants was 24.3 ± 4.51 kg/m2 (Male: 25.8 ± 3.69, Female: 23.5 ± 4.71), and 52.5% had a normal body weight according to the BMI classification. The test–retest reliability coefficient of the scale was found to be 0.93.
Measurements
EDE-Q-13
EDE-Q was developed by Fairburn and Beglin [5] to evaluate eating disorders and consists of 28 items. It evaluates eating behaviors during 28 days in 4 subscales: Restraint, Shape Concern, Weight Concern, and Eating Concern. The validity and reliability study of the Turkish version of the scale in adolescents was performed by Yucel et al. [13]. Each item in EDE-Q is scored on a 7-point Likert-type scale (0 = never, 1 = 1–5 days, 2 = 6–12 days, 3 = 13–15 days, 4 = 16–22 days, 5 = 23–27 days, 6 = every day). The scores of the scale are evaluated based on the sum of the scores of the items in the entire scale or each subscale of the scale, and higher scores indicate higher levels of eating-related psychopathology [5].
EDE-Q-13 consists of 13 items and 5 subscales, namely Eating Restraint (ER), Shape and Weight Over-Evaluation (SWO), Body Dissatisfaction (BD), Bingeing, and Purging [25]. Its validity study was conducted by Lev-Ari et al. [25], and the scale showed a strong positive correlation with the original EDE-Q. The Cronbach's alpha values for the subscales of EDE-Q-13 were reported as 0.99 for SWO, 0.89 for BD, 0.92 for ER, 0.89 for Bingeing, and 0.63 for Purging.
EAT-26
The Eating Attitudes Test—Short Form (EAT-26) was developed by Garner et al. [27]. Ergüney-Okumuş et al. [28] conducted the validity and reliability study of the Turkish version of EAT-26 and reported a Cronbach's alpha value of 0.84. The evaluation of EAT-26 scores is made based on the total score of items scored according to a 6-point Likert-type scale, and item 26 is scored in reverse. A higher total EAT-26 score indicates a higher risk of eating disorders. In this study, the Cronbach's alpha coefficient of EAT-26 was measured as 0.91.
SWLS
In 1985, Diener et al. [29] developed a valid and reliable measurement instrument to examine satisfaction with life. The Satisfaction with Life Scale (SWLS) is a one-dimensional and 5-item measurement instrument. Increasing scale scores indicate increasing satisfaction with life. Its validity and reliability study in Turkish was performed by Dağlı et al. [30]. Each item is scored on a 5-point Likert-type scale with response options from 1 = Strongly disagree to 5 = Strongly agree. The Cronbach’s alpha internal consistency coefficient of the Turkish version was reported as 0.88, and the test–retest reliability coefficient was 0.97. In this study, the Cronbach's alpha coefficient of the scale was found to be 0.88.
BAS
The Body Appreciation Scale (BAS) was developed by Avalos et al. [31] to measure the extent to which an individual is satisfied with their body, accepts their body as-is, and takes care of it. Scoring is made based on a 5-point Likert-type scale (1 = Never, 5 = Always). Higher total scores on this 13-item scale indicate greater body appreciation.
The validity and reliability study of the scale in Turkish was performed by Bakalım et al. [32]. The Turkish version of the scale consists of 9 items and two subscales. The results of a competing model analysis showed that a two-factor model (Factor 1 = General Body Appreciation; Factor 2 = Body Image Investment) with four items deleted was the best of the proposed models. The Cronbach's alpha coefficient of the scale was reported as 0.94, and the test–retest reliability coefficient was 0.90 in the Turkish version. In this study, the Cronbach's alpha coefficient was found 0.94.
Body mass index (BMI)
The height and body weight values of the participants were recorded based on self-report. Body Mass Index (BMI) values were calculated with the following equation: 'BMI = Body weight (kg)/(height (m))2. According to the World Health Organization (WHO) [33], BMI is classified as: < 18.50 kg/m2 (underweight), 18.50–24.99 kg/m2 (normal weight), 25.00–29.99 kg/m2 (pre-obese), and ≥ 30.00 kg/m2 (obese).
Procedure
The demographic characteristics of the participants, their age, height, and body weight were recorded based on self-report. Several scales with established validity and reliability in Turkish were used to determine the criterion validity of the scale, including the Eating Attitudes Test-Short Form (EAT-26) [27, 28], the Satisfaction with Life Scale (SWLS) [29, 30], and the Body Appreciation Scale (BAS) [31, 32].
For the validity and reliability study of the Turkish EDE-Q-13, permission was obtained from Lev-Ari [25] via e-mail. The questionnaire was then translated according to the guidelines created by Beaton et al. [34]. The original English version of the questionnaire was translated into Turkish by two independent translators, who speak both Turkish and English. One of the translators has a medical/clinical background, and the other has no such background. A single Turkish questionnaire was created by evaluating the two translations. This Turkish version was translated back into English by two native English speakers with a good command of Turkish, and their back-translations were compared to the original translation version. The Turkish form of the scale was finalized by a team of translators and researchers. For the retest, thirty respondents were selected randomly, and they were asked to fill out the questionnaire again after 15 days.
Statistical analysis
The data obtained in this study were analyzed using the SPSS (Statistical Package for the Social Sciences) for Windows 25.0 program. Descriptive statistical methods were used for data analysis. To determine the normality of the distribution of the data, Skewness and Kurtosis Tests and Z-values were used. The Cronbach’s alpha value was calculated using the SPSS program to determine internal consistency indicating reliability. A value of Cronbach's alpha should be at least 0.60 to be acceptable, and a good value is considered to be 0.70 or above [35]. A p-value smaller than 0.05 was considered statistically significant.
Explanatory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) were performed to assess the reliability and construct validity of the adapted scale. The CFA in this study was performed using the AMOS-24 software. The following parameters were examined within the scope of CFA: Kaiser–Meyer–Olkin (KMO) value and multiple fit indices including Root Mean Square Error of Approximation (RMSEA), Goodness-of-Fit Index (GFI), Adjusted Goodness-of-Fit Index (AGFI), Comparative Fit Index (CFI), Normed Fit Index (NFI), Tucker–Lewis Index (TLI). In CFA, χ2/df ≤ 3.0, RMSEA ≤ 0.05, 0.90 ≤ GFI, 0.95 ≤ AGFI, 0.95 ≤ CFI, 0.95 ≤ NFI and 0.95 ≤ TLI indicate good fit, and 3 ≤ χ2/df ≤ 5, 0.05 ≤ RMSEA ≤ 0.08, 0.80 ≤ GFI ≤ 0.90, 0.85 ≤ AGFI ≤ 0.95, 0.85 ≤ CFI ≤ 0.95, 0.80 ≤ NFI ≤ 0.95, and 0.80 ≤ TLI ≤ 0.95 indicate acceptable fit according to conventions for Model Confirmatory Factor Analysis Fit Indices [36].
Results
Explanatory factor analysis and reliability
The results of the EFA and Cronbach’s alpha internal consistency coefficient of EDE-Q-13 are presented in Table 1. Before the EFA, the KMO test was performed to test the suitability of the sample size for factor analysis. As a result of the analysis, the KMO value was determined as 0.84. In line with this finding, it was concluded that the sample size was adequate for factor analysis [37]. In the EFA, the acceptable level for factor loading values was determined as 0.40 [35, 38]. Additionally, in the results of the Bartlett’s test of sphericity, the Chi-squared value was found significant (χ2(78) = 8694.05; KMO = 0.84 p < 0.01). Accordingly, it was assumed that the data had multivariate normal distribution. The total variance explained by the factors was 83.54%.Table 1The results of the EFA and Cronbach’s alpha internal consistency analysis of EDE-Q-13


	Factors and items
	Total variance (%)
	Factor loading
	X ± SD

	F1 (α = 0.92)
	21.78
	 	1.7 ± 1.85

	 I1
	 	0.88
	1.97 ± 2.01

	 I2
	0.86
	1.6 ± 1.96

	 I3
	0.89
	1.7 ± 1.98

	F2 (α = 0.94)
	12.01
	 	2.1 ± 2.05

	 I4
	 	0.77
	2.0 ± 2.11

	 I5
	0.77
	2.1 ± 2.11

	F3 (α = 0.93)
	15.29
	 	2.5 ± 2.22

	 I6
	 	0.89
	2.5 ± 2.30

	 I7
	0.86
	2.5 ± 2.29

	F4 (α = 0.84)
	18.13
	 	1.1 ± 1.30

	 I8
	 	0.78
	1.0 ± 1.48

	 I9
	0.84
	1.2 ± 1.56

	 I10
	0.81
	1.0 ± 1.43

	F5 (α = 0.75)
	16.32
	 	0.3 ± 0.84

	 I11
	 	0.83
	0.2 ± 0.94

	 I12
	0.87
	0.2 ± 0.84

	 I13
	0.70
	0.5 ± 1.24

	Toplam score (α = 0.89)
	 	 	3.8 ± 3.09


Kaiser–Meyer–Olkin (KMO) = 0.84; χ2 (78) = 8694.05; Barlett test of sphericity (p) < 0.01
F: Factor, I: Item; F1: Eating Restraint, F2: Shape and Weight Over-evaluation, F3: Body Dissatisfaction, F4: Bingeing, F5: Purging



A Cronbach’s alpha coefficient above 0.70 is considered sufficient for reliability. In this study, as seen in Table 2 the Cronbach's alpha coefficient of the scale was determined as 0.89, and the Cronbach's alpha values of the 5 subscales were calculated in the range of 0.75–0.94. In this case, it was determined that the reliability of the adapted scale, and all its subscales, was high. The test–retest reliability coefficient of the scale was found to be 0.93.Table 2Correlations between the EDE-Q-13 subscales and their correlations with EAT-26, BAS, SWLS, and BMI


	 	Mean
	SD
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1. Total EDE-Q-13
	3.8
	3.09
	1
	 	 	 	 	 	 	 	 	 	 	 
	2. ER
	1.7
	1.85
	0.80*
	1
	 	 	 	 	 	 	 	 	 	 
	3. SWO
	2.1
	2.05
	0.84*
	0.63*
	1
	 	 	 	 	 	 	 	 	 
	4. BD
	2.5
	2.22
	0.78*
	0.45*
	0.66*
	1
	 	 	 	 	 	 	 	 
	5. Bingeing
	1.1
	1.30
	0.71*
	0.42*
	0.47*
	0.46*
	1
	 	 	 	 	 	 	 
	6. Purging
	0.3
	0.84
	0.51*
	0.36*
	0.34*
	0.26*
	0.41*
	1
	 	 	 	 	 	 
	7. EAT-26
	12.7
	12.81
	0.39*
	0.34*
	0.37*
	0.27*
	0.23*
	0.25*
	1
	 	 	 	 	 
	8. Total BAS
	31.3
	8.56
	 − 0.42*
	 − 0.19*
	 − 0.39*
	 − 0.47*
	 − 0.36*
	 − 0.24*
	 − 0.28*
	1
	 	 	 	 
	9. General Body Appreciation
	24.6
	6.78
	 − 0.40*
	 − 0.16*
	 − 0.36*
	 − 0.46*
	 − 0.34*
	 − 0.21*
	 − 0.24*
	0.98*
	1
	 	 	 
	10. Body Image Investment
	6.6
	2.25
	 − 0.41*
	 − 0.25*
	 − 0.38*
	 − 0.37*
	 − 0.33*
	 − 0.27*
	 − 0.33*
	0.83*
	0.72*
	1
	 	 
	11. SWLS
	15.0
	4.29
	 − 0.07**
	0.05
	 − 0.09*
	 − 0.12*
	 − 0.12*
	 − 0.08*
	 − 0.08*
	0.45*
	0.47*
	0.33*
	1
	 
	12. BMI
	24.3
	4.51
	0.25*
	0.16*
	0.15*
	0.29*
	0.22*
	0.10*
	0.07*
	 − 0.27*
	 − 0.28*
	 − 0.19*
	0.10
	1


r: Pearson/Spearman correlation coefficient *p < 0.01 and **p < 0.05
EDE-Q, Eating Disorder Examination Questionnaire; ER, Eating Restraint; SWO, Shape and Weight Over-Evaluation; BD, Body Dissatisfaction; EAT-26, The Eating Attitudes Test-26; BAS, Body Appreciation Scale; SWLS, Satisfaction with Life Scale; BMI, Body Mass Index



Confirmatory factor analysis (CFA)
The model goodness-of-fit statistics of the scale were found as follows: GFI = 0.95, CFI = 0.97, NFI = 0.96, and TLI = 0.96. These statistics were found to show good fit based on recommended thresholds. The other indices reached acceptable fit levels as: RMSEA = 0.06, χ2/df = 4.90, and AGFI = 0.93.
The t-statistics for the items showed that all items were significant. The accepted limit for factor loading values was determined as 0.40. In the analyses, no item with a score below 0.40 was identified, and the factor loadings were within acceptable limits. The CFA results of EDE-Q-13 are shown in Fig. 1.[image: ]
Fig. 1Confirmatory factor analysis of EDE-Q-13. F1: eating restraint, F2: shape and weight over-evaluation, F3: body dissatisfaction, F4: bingeing, F5: purging


Criterion validity
Correlations between the EDE-Q-13 subscales and EAT-26, BAS, SWLS, and BMI are given in Table 2. There was a significant positive correlation between the EDE-Q-13 scores of the participants and their EAT-26 (including its subscales) scores and BMI values. There was a significant negative correlation between the EDE-Q-13 scores of the participants and their BAS (including its subscales) scores and SWLS scores. The BMI values, EDE-Q-13 total scores, and EDE-Q-13 subscale scores of the participants were correlated positively with their EAT-26 scores and negatively with their BAS and SWLS scores.
Discussion
This study was conducted to establish the validity and reliability of the Turkish version of EDE-Q-13, which was originally developed by Lev-Ari [25]. The relationship of EDE-Q-13 with scales evaluating eating behaviors, life satisfaction, and body appreciation was analyzed. The structure of the scale was evaluated using EFA and CFA, and the correlations between the related variables were investigated. According to the results, the Turkish version of EDE-Q-13 provided high levels of validity and reliability. And also The Turkish version of EDE-Q-13 was significantly correlated with eating disturbances, body appreciation, and life satisfaction.
The results of the present study support the original 13-item and 5-factor structure [25] of EDE-Q-13, including Eating Restraint, Shape and Weight Over-Evaluation, Body Dissatisfaction, Bingeing, and Purging, as opposed to the initially developed EDE-Q that consisted of 4 factors. Some studies have also not supported the 4-factor model of EDE-Q [14–16]. Among these studies, some have suggested a 3-factor construct instead of the original 4-factor model [17–19]. Contrary to other short versions of EDE-Q [17, 18, 22–24], the positive side of EDE-Q-13 has been reported as that it contains items about binge eating and purging [20, 25]. The major disadvantage of EDE-Q to date was that Bingeing and Purging items were in the form of open-ended questions and not included in the scoring process. Having Bingeing and Purging subscales in EDE-Q-13 and including them in scoring can be considered superior properties of EDE-Q-13 over other short versions [25]. This is also a positive characteristic for its use in clinical and community samples [25].
CFA values and construct validity of short versions of EDE-Q are very important. In this study, according to recommended thresholds in the literature, the goodness-of-fit index values of the scale were determined to indicate a good or acceptable fit. In contrast, for EDE-Q-8 [24] and EDE-Q-18 [17], while certain fit indices were within recommended thresholds, the RMSEA values were deemed unacceptable, thus not supporting their proposed constructs. Some scales such as the modified EDE-Q-7 “reflect less overlap and redundancy” than the original EDE-Q [19]. It is important that CFA values of EDE-Q versions and their compatibility with other indicators (e.g., eating attitudes, life satisfaction) are provided, as well as their practicality and brevity like EDE-Q-13.
This study examined the properties of EDE-Q-13 in terms of its evaluations of eating disorder pathologies as measured by EAT-26. There was a significant positive correlation between the EDE-Q-13 scores of the participants and their EAT-26 (including its subscales) scores, and this result was in line with the results of previous studies [39, 40]. The Turkish version of EDE-Q-13 also showed convergent validity. Those with higher eating disorder symptoms appear to have lower body appreciation and life satisfaction. Similarly, Lev-Ari et al. [25] found a negative correlation between total EDE-Q-13 scores and life satisfaction and a positive body image. The BMI values of the participants were positively correlated with their EDE-Q-13 total scores, EDE-Q-13 subscale scores, and EAT-26 scores. Similarly, Prnjak et al. (41) stated that participants with higher BMIs had higher EDE-Q total scores. EAT-26 scores and BMI values also showed a positive, albeit weaker relationship [41]. It may be stated that the relationship between EDE-Q-13 and the scales that were included in this study for comparison is a strong aspect of the scale in the evaluation of eating disorders.
This study had some limitations. First, the assessment of all scales was based on self-report. Second, the body weights and heights of the individuals were also recorded based on their self-reports. Third, the sample was limited to some demographic characteristics. Although the aim was to include equal numbers of male and female participants, the majority of the individuals who agreed to participate in the study consisted of female individuals. Additionally, EDE-Q was validated in clinical and non-clinical samples [21]. Due to its brevity, EDE-Q-13 is a beneficial tool that is appropriate for evaluating clinical samples. In further studies, the validity and reliability of EDE-Q-13 in different populations and clinical evaluations such as anorexia or bulimia nervosa should be examined.
Despite some limitations, the validity and reliability of a short form of EDE-Q were demonstrated for the first time in a Turkish sample with this study. In the present study, it was determined that the Turkish version of EDE-Q-13 possesses high levels of validity and reliability. Both EFA and CFA results showed that it is appropriate to use the Turkish version of EDE-Q-13. EDE-Q-13 takes less time because it is approximately 50% shorter than the original EDE-Q, thereby reducing the burden on both the researcher and the participants. Therefore, it may also prevent the participants from withdrawing due to the time burden. It was also thought that EDE-Q-13 has an advantage because it includes Bingeing and Purging items as a Likert-type scale, which are not available in other short versions, but they were asked in an open-ended form in the original scale [25].
Conclusion
Scales that are used in the identification of eating disorders, whose prevalence has increased in recent years, are important in preventing the risk of eating disorders. In this study, it was determined that the Turkish version of EDE-Q-13 showed high levels of validity and reliability. The Turkish version of EDE-Q-13 is considered particularly useful for epidemiological studies and large-scale surveys, as it is short, user-friendly, and reliable for assessing eating disorder symptoms, investigating risk factors, and examining the psychological and physical consequences of eating disorders in the Turkish population.
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