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Summary

There has been little agreement on the predictive value of emotional eating on weight

loss outcomes after bariatric surgery. The aim of this studywas to examine the predictive

value of preoperative emotional eating, in response to clearly labelled emotions and dif-

fuse emotions, on excess weight loss (EWL) and total weight loss (TWL) 2 years after

Roux-en-Y gastric bypass (RYGB). All participants included in this retrospective cohort

study were screened for RYGB surgery by a multidisciplinary team. The level of emo-

tional eating was derived from the Dutch Eating Behaviour Questionnaire (DEBQ); the

level of psychological variables from the Symptom Checklist-90. Participants were clus-

tered, based on their DEBQ score, in high and low emotional eaters. Multiple linear

regression analyses were performed to examine the association between preoperative

emotional eating and EWL, and TWL. There were no significant differences in EWL of

the 172 included participants, defined as either high or low emotional eaters (EWL

82.7% ±18.2 versus 82.4% ±21.3, respectively). Based on the regression analysis, emo-

tional eating was not significantly associated with EWL, nor with TWL. When corrected

for psychological, demographic and biological variables, preoperative emotional eating in

response to diffuse emotions negatively affected EWL (β = �0.16, P = 0.048), although

this was not applicable for TWL. Preoperative emotional eating does not seem to influ-

ence EWL, nor TWL 2 years after RYGB. Since this study faced multiple limitations, fur-

ther investigation is required regarding the predictive value of emotional eating.
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1 | INTRODUCTION

Despite the impressive effects of bariatric surgery on weight loss and

obesity related comorbidities, 25% to 35% of patients do not respond

well to this intervention.1,2 These patients may experience insufficient

weight loss or regain a substantial amount of weight after initial

Abbreviations: BMI, body mass index; DEBQ, Dutch eating behaviour Questionnaire; EWL,

excess weight loss; RYGB, Roux-en-Y-Gastric Bypass; SCL-90, symptom checklist-90; TWL,

total weight loss.
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adequate weight loss.3 Insufficient weight loss is expressed as a pri-

mary non-response and is often defined as <50% excess weight loss

(EWL) up to 2 years after bariatric surgery.4 Given the high prevalence

of the above, predictors of non-response after bariatric surgery have

been an area of great interest.

Emotional eating is defined as a maladaptive coping strategy

where emotional arousal leads to an excessive food intake.5 An exces-

sive food intake would hypothetically counteract postoperative

weight loss and thereby induce a non-response. Emotional eating is

reported in 38% to 59% of bariatric candidates and occurs in response

to clearly labelled emotions (eg, anger and fear) and diffuse emotions

(eg, boredom and restlessness).6,7 Compared to clearly labelled emo-

tions, diffuse emotions are often more ambiguous, yet both types of

emotional eating can be difficult for a patient to identify.5

When reviewing literature, there are contradictory findings

about the impact of emotional eating on weight loss outcomes.8-12

Monpellier showed that a postoperative change in emotional eating

was negatively related to the percentage of total weight loss (TWL)

up to 4 years after Roux-en-Y gastric bypass (RYGB), but preopera-

tive emotional eating did not predict a non-response.8 On the con-

trary, Miller-Matero showed that preoperative emotional eating was

associated with less TWL 1 year after surgery.9 Similarly, Castellini

showed that higher levels of preoperative emotional eating

predicted lower excess body mass index (BMI) weight loss 1 year

after surgery.10

The primary aim of the current study was to investigate the predic-

tive value of preoperative emotional eating on EWL and TWL 2 years

after RYGB. The secondary aim of this study was to explore the differ-

ential impact of emotional eating in response to clearly labelled versus

diffuse emotions on EWL and TWL. Based on the studies that found a

negative association between emotional eating and postoperative

weight loss, it was hypothesized that the level of preoperative emo-

tional eating was negatively associated with EWL and TWL.9,10,12

2 | MATERIALS AND METHODS

2.1 | Study cohort

Data from participants that underwent a primary RYGB within our hospi-

tal between the 1st of January 2015 and the 31st of December 2015

were analysed in retrospect. All participants were screened for surgery by

a multidisciplinary team. To qualify for bariatric surgery, criteria of the

'International Federation for the Surgery of Obesity and Metabolic Disor-

ders' were applied.13 Participants were included if they completed the

required psychosocial assessments preoperatively, and if they had been

to the follow-up visits 2 years after RYGB. Participants who received psy-

chological interventions pre- or postoperatively were not excluded from

the study. Pregnancy during the follow-up period or missing anthropo-

metric data 2 years after surgery were exclusion criteria. All procedures

performed within this study were in accordance with the ethical stan-

dards of the institutional and/or national research committee and with

the 1964 Helsinki declaration and its later amendments or comparable

ethical standards. Study procedure was approved by a local Medical

Ethics Review Committee (N17.145, date of approval October 6, 2017).

2.2 | Data collection

Sociodemographic and psychological information concerning gender,

age, level of education, work status, marital status, medication use

and/or mental healthcare treatment in the past were obtained by

use of preoperative screening questionnaires, as well as additional

information related to pre-or postoperative psychological interven-

tions. The aim of these interventions were to implement small behav-

ioural adjustments related to eating behaviour, diet and/or physical

activity. The level of emotional eating was assessed prior to the start

of a psychological intervention. Information about BMI and weight

was obtained by using electronic patient files.

2.3 | The Dutch Eating Behaviour Questionnaire

The Dutch Eating Behaviour Questionnaire (DEBQ) was used for

assessment of emotional eating. The DEBQ is a validated 33-item

self-report questionnaire that differentiates between emotional eating

in response to clearly labelled and diffuse emotions, external

eating and restrained eating.7 Thirty-three statements are rated on a

5-point scale, with responses ranging from 1 (never) to 5 (very often).

Total scores for the emotional eating scale range between 13 to

65, whereas for the external and restrained eating scale they range

between 10 to 50. Higher scores indicate an eating behaviour which

is more pathological. The Dutch version of the DEBQ is of high quality

in terms of reliability and validity (α = 0.95- 0.96).14 Participants were

clustered, based on their DEBQ score, in high and low emotional

eaters. This classification was performed for the categories 'overall

emotional eating', 'emotional eating in response to clearly labelled

emotions' and 'emotional eating in response to diffuse emotions'. In

What is already known about this subject

• Emotional eating can occur in response to clearly labelled

and diffuse emotions

• Emotional eating is frequently observed in patients

undergoing bariatric surgery

What this study adds

• This study describes the impact of preoperative emo-

tional eating on weight loss after bariatric surgery

• This study shows that emotional eating does not affect

excess weight loss, nor total weight loss after 2 years
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order to make this classification, gender specific cut-off scores were

applied based on normative data from a Dutch obese popula-

tion.7,15,16 These cut-off scores can be found in Table S1.

2.4 | Symptom Checklist-90

The Symptom Checklist-90 (SCL-90) was used for assessment of psy-

chopathology including anxiety and depression. The SCL-90 is a self-

report questionnaire that measures physical and psychological com-

plaints.17 The questionnaire contains eight subscales: agoraphobia, anx-

iety, depression, somatization, insufficient thinking or acting, distrust

and interpersonal sensitivity, hostility and sleep problems. Ninety state-

ments are rated on a 5-point scale with responses ranging from 1 (not

at all) to 5 (extremely). Total SCL-90 scores are calculated as the sum of

the subscale scores and range between 90 to 450. The subscale score

for depression ranges between 16 and 80, while for anxiety this ranges

between 10 and 50. The Dutch version of the SCL-90 is of moderate

quality in terms of reliability and validity (α = 0.80).18

2.5 | Weight change

Weight loss was described as %EWL and was calculated as follows:

(initial weight � final weight) / (initial weight � ideal body weight) �
100%. Initial weight was defined as the weight at the moment of pre-

operative screening. Ideal body weight was based on a BMI of 25 kg/

m2. Additionally, weight loss was expressed in %TWL and was calcu-

lated as follows: ([initial weight - final weight] / initial weight) �
100%. Participants were clustered, based on their %EWL, as primary

responders and primary non-responders. An EWL of ≥50% 2 years

after RYGB was considered as a primary response, while an EWL of

<50% after 2 years was considered as a primary non-response.4

2.6 | Statistical analysis

Descriptive statistics were computed for sociodemographic and psy-

chological characteristics. For each type of emotional eating, the asso-

ciations between the level of emotional eating and covariates (ie,

gender, age, initial BMI, marital status, preoperative psychological

intervention and the level of preoperative anxiety and depression)

were analysed using (non-parametric) correlations. The internal con-

sistency of the DEBQ and SCL-90 was assessed by measuring

Cronbach's alpha. Independent sample t-tests were performed to

examine differences between primary responders and primary non-

responders in preoperative demographic and biological data. An inde-

pendent sample t-test was performed to detect differences in %EWL

in participants with either high or low scores of emotional eating.

A three-stage hierarchical multiple linear regression model was

applied three times to examine the association between emotional

eating (continuous, independent variable) and EWL (continuous,

dependent variable), as well as to test whether these associations

were independent of other predictors of EWL. In stage one, the

primary predictor was entered which was the total score on emotional

eating in the first model, the score on emotional eating in response to

clearly labelled emotions in the second model, and the score on emo-

tional eating in response to diffuse emotions in the third model. In

stage two, psychological covariates (preoperative anxiety and depres-

sion) were added. In stage three, demographic and biological

covariates (gender, age, initial BMI, marital status, type 2 diabetes

mellitus and preoperative psychological intervention) were added. For

each model, the 95% confidence interval was calculated and the sig-

nificance level was set at 5% (P < 0.05). The multiple linear regression

model was repeated with TWL as dependent variable. All analyses

were performed using the program Statistical Package for Social Sci-

ences version number 22.0 (IBM SPSS 22.0).

3 | RESULTS

The sample set consisted of 302 participants. Two participants were

excluded due to pregnancy during 2 year follow-up. An additional

128 participants were excluded due to missing data during 2 year

follow-up, or due to an incomplete questionnaire that was required

during preoperative screening (eg, DEBQ). As a result, 172 participants

were included in this study.

The sociodemographic characteristics of the cohort are shown in

Table 1. Excluded participants did not differ significantly from the

included patients in baseline characteristics for example gender, age

and preoperative BMI (data not shown). The mean scores of emotional

eating did not differ between the group of responders (32.3 ± 11.8)

and non-responders (30.6 ± 10.1). Non-responders had a higher BMI

(P = 0.04) and a higher use of mental healthcare in the past (P = 0.02)

in comparison to responders. Between high and low emotional eaters,

there were no significant differences in EWL with average overall

scores of 82.7% ±18.2 and 82.4% ±21.3, respectively. The average

score of the DEBQ within each category is illustrated in Table 2.

The regression model with overall emotional eating scores rev-

ealed that only initial BMI was a significant predictor for EWL

(β = �0.36, 95% CI [�2.05, �0.84]) after adjusting for covariates

(Table 3). Emotional eating in response to diffuse emotions showed,

after adjusting for covariates, a negative association with EWL

(β = �0.16, 95% CI [�1.57, �0.01]). The covariates accounted for

15.3%, 15.2% and 17.0% of the variance in EWL in the group of over-

all emotional eating, clearly labelled and diffuse emotions. Table 4

illustrates the regression model with overall emotional eating scores

and TWL as the dependent variable. This analysis showed that only

initial BMI was a significant predictor for TWL after adjusting for

covariates (β = 0.30, 95% CI [0.24, 0.71]).

4 | DISCUSSION

Earlier research shows that there has been little agreement on emo-

tional eating as predictor of weight loss outcomes after bariatric sur-

gery. The current study aimed to (1) investigate the association
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between emotional eating and EWL, and TWL; (2) explore the differ-

ential impact of emotional eating in response to clearly labelled and

diffuse emotions on EWL and TWL because these are two distin-

guished types of emotional eating. With regard to the first aim of this

study, our results showed no association between preoperative emo-

tional eating and EWL/TWL 2 years after RYGB. In a separate analysis

classifying high and low emotional eaters, there were no differences

found between EWL and TWL. Regarding the second aim of this

study our regression analysis showed that, when correcting for multi-

ple covariates, emotional eating in response to diffuse emotions had a

negative impact on EWL, although this was not applicable for TWL. It

should be noted that the finding was borderline significant (p 0.048)

and in presence of a confounder (initial BMI).

There are two remarkable findings when reviewing characteristics

of the study population. First of all, there were only 11 participants

defined as non-responders limiting further analysis of EWL in

responders and non-responders. The low rate of non-response con-

tradicts the rate of 25% to 35% reported in literature.1,2,8 This finding

could possibly be explained by the large set of excluded participants

(43%) as these participants may have experienced more non-response.

Non-response may have reduced motivation to attend follow-up

appointments which could have contributed to missing data. Sec-

ondly, a large amount of participants (36%) received a psychological

intervention preoperatively. This intervention may have altered levels

of emotional eating postoperatively and consequently effected weight

loss outcomes. However, participation in this intervention was not

TABLE 1 Characteristics of the study population

Total n = 172 Primary responsea n = 161 Primary non-responseb n = 11 P valuef

Gender, no. of females (%) 144 (83.7) 135 (83.9) 9 (81.8) .86

Age, years mean ± SD 44.9 ± 10.2 44.6 ± 10.2 50.1 ± 9.7 .09

Initial weight (kg), mean ± SD 120.7 ± 19.3 120.2 ± 19.1 127.9 ± 22.7 .21

Initial BMI (kg/m2), mean ±SD 42.4 ± 5.0 42.2 ± 4.8 45.5 ± 7.1 .04g

EWL (%), mean ±SD 82.4 ± 20.6 85.5 ± 18.5 44.0 ± 3.7 <.001g

TWL (%), mean ±SD 32.7 ± 8.0 33.6 ± 7.4 19.2 ± 4.2 <.001g

Change in BMI (kg/m2), mean ±SD 13.9 ± 4.4 14.3 ± 4.2 8.9 ± 3.1 <.001g

Marital status, no. of married (%) 141 (82) 132 (81.9) 9 (81.8) .99

Educational levelc (%)

< 6 years 14 (8.2) 14 (8.2) 0 (0) .31

6-12 years 133 (77.3) 123 (71.5) 10 (91) .27

More than 12 years 25 (14.5) 24 (14.9) 1 (9) .60

Work status (%)

Employed 112 (65.1) 107 (66.5) 5 (45.5) .11

Unemployed 60 (34.9) 54 (33.5) 6 (54.5) .11

Use of mental healthcare (%) 83 (48.3) 74 (46) 9 (81.8) .02g

Preoperative psychological intervention (%) 62 (36) 59 (36.6) 3 (27.3) .53

Preoperative use of antidepressants (%) 21 (12.2) 19 (11.8) 2 (18.2) .53

Emotional eatingd, mean ±SD 32.2 ± 11.7 32.3 ± 11.8 30.6 ± 10.1 .63

Clearly labelled, mean ±SD 21.0 ± 8.4 21.2 ± 4.5 19.0 ± 6.8 .41

Diffuse, mean ±SD 11.2 ± 4.1 11.2 ± 4.1 11.3 ± 3.8 .95

External eatingd, mean ±SD 28.5 ± 5.7 28.6 ± 5.9 27. 5 ± 2.9 .54

Restrained eatingd, mean ±SD 31.9 ± 6.5 32.1 ± 6.6 28.8 ± 5.1 .11

Psychoneuroticisme, mean ±SD 146.4 ± 39.7 145.9 ± 39.4 154.5 ± 44.3 .49

Depression, mean ±SD 30.9 ± 29.4 30.9 ± 30.3 30.5 ± 11.0 .96

Anxiety, mean ±SD 13.9 ± 4.6 13.9 ± 4.6 14.6 ± 3.9 .66

Abbreviations: BMI, body mass index; EWL, excess weight loss; TWL; total weight loss; SD, standard deviation; no, number.
aPatients with ≥50% EWL 2 years after surgery.
bPatients with <50% EWL 2 years after surgery.
cSix years of education (primary school). Six to 12 years of education (LTS, MAVO, [M]ULO, HAVO, VWO). More than 12 years of education (HBO, WO,

post-HBO/master).
dMeasured with the Dutch Eating Behaviour Questionnaire (DEBQ), Cronbach's alpha of 0.75.
eMeasured with the Symptom Checklist-90 (SCL-90), Cronbach's alpha of 0.68.
fBased on independent samples t-test.
gP value ≤ .05.
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associated with EWL or TWL based on the regression analysis

performed.

When considering all demographic and psychological variables

tested in the regression analysis, initial BMI showed a negative associ-

ation with EWL which is in line with other literature.19,20 Initial BMI

showed a positive association with TWL which is also supported by

literature.21 This difference can be explained by the fact that EWL is

influenced by baseline BMI because it relies on an ideal body weight

(ie, BMI 25 kg/m2), whereas TWL is less influenced by BMI.20 There

was no association between anxiety and EWL/TWL, nor between

depression and EWL/TWL. These findings are not consistent across

studies as some studies did find associations, yet the opposite has also

been found.22-26

Not finding an association between depression and EWL/TWL,

and between anxiety and EWL/TWL could be explained by the use of

the SCL-90. This is a self-report questionnaire that measured psycho-

logical symptoms and distress over the past week and was not

designed to classify psychological or psychiatric disorders. Another

TABLE 2 Mean percentage of EWL and TWL in participants with high and low scores of emotional eating

High scorea Low scoreb

DEBQ score,
mean ±SD

EWL (%),
mean ±SD

TWL (%),
mean ±SD

DEBQ score,
mean ±SD

EWL (%),
mean ±SD

TWL (%),
mean ±SD

P
valuec 95% CIc

Effect size
(Cohen's d)c

Emotional eating

overall

3.6 ± 0.5 82.7 ± 18.2 31.8 ± 6.8 2.1 ± 0.7 82.4 ± 21.3 32.9 ± 8.3 .92 �7.6 - 6.9 .02

Emotional eating

clearly labelled

4.2 ± 2.4 84.2 ± 18.7 32.5 ± 6.7 2.4 ± 0.8 81.9 ± 21.1 32.8 ± 8.4 .53 �9.7 - 4.9 .12

Emotional eating

diffuse

3.6 ± 0.5 82.2 ± 18.4 32.0 ± 6.7 1.9 ± 0.7 82.5 ± 21.4 32.9 ± 8.5 .94 �6.7 - 7.2 .01

Abbreviations: CI, confidence interval; DEBQ, Dutch Eating Behaviour Questionnaire; EWL, excess weight loss; TWL; total weight loss; SD, Standard

Deviation.
aHigh score emotional eating overall: males ≥2.6, females ≥3.3. High score emotional eating in response to clearly labelled emotions: males ≥2.5, females

≥3.1. High score emotional eating in response to diffuse emotions: males ≥2.7, females ≥3.7.
bLow score emotional eating overall: males <2.6, females <3.3. High score emotional eating in response to clearly labelled emotions: males <2.5, females

<3.1. High score emotional eating in response to diffuse emotions: males <2.7, females <3.7.
cBased on independent samples t-test between EWL in participants with high and low scores of emotional eating.

TABLE 3 Multiple linear regression analysis for predictors of EWL 2 years after surgery

Emotional eating overall
Emotional eating in response
to clearly labelled emotions

Emotional eating in
responseto diffuse emotions

Beta coefficient P value Beta coefficient P value Beta coefficient P value

Model 1b Emotional eating �.03 .71 �.02 .76 �.09 .24

Model 2c Emotional eating �.06 .49 �.05 .53 �.12 .15

Anxiety .00 1.00 .00 .99 .01 .90

Depression .12 .16 .11 .16 .12 .13

Model 3d Emotional eating �.06 .43 �.05 .51 �.16 .048a

Anxiety �.03 .66 �.04 .64 �.03 .74

Depression .07 .35 .07 .36 .08 .27

Age �.06 .44 �.06 .43 �.05 .52

Gender .06 .40 .06 .42 .07 .33

Marital status �.01 .92 �.01 .91 �.00 .96

Diabetes mellitus type 2 �.08 .31 �.08 .32 �.11 .16

Initial BMI �.36 <.001a �.35 <.001a �.36 <.001a

Preoperative psychological intervention �.05 .50 �.05 .49 �.04 .62

Note: Dependent variable: %EWL 2-year after surgery.

Abbreviation: BMI, body mass index.
aP value ≤ .05.
bModel 1: predictor emotional eating (overall or in response to clearly labelled, or in response to diffuse emotions).
cModel 2: predictor emotional eating (overall or in response to clearly labelled, or in response to diffuse emotions), anxiety, and depression.
dModel 3: predictor emotional eating (overall or in response to clearly labelled, or in response to diffuse emotions), anxiety, depression, age, gender, marital

status, diabetes mellitus type 2, BMI and preoperative psychological intervention.
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explanation might be that the level of psychopathology in the cohort

was not representative for the level of psychopathology in the popu-

lation of individuals with obesity. Namely, bariatric candidates with

high levels of preoperative psychopathology are more likely to be

denied for surgery.

This study presents limitations that can be partly traced back to

using the DEBQ emotional eating scale. Due to the DEBQ being a

self-report questionnaire, response bias may have occurred. Partici-

pants may have underreported the level of emotional eating in order

to be eligible for bariatric surgery. Alternatively, participants may have

lacked insights into their own eating behaviour or emotions which

may have influenced their questionnaire response. It is also important

to note that the DEBQ assesses desire to eat in response to emotions

as opposed to actual eating in response to emotions. It is possible that

not assessing actual eating may have biased the results. Besides these

limitations, it should be mentioned that this study lacked examination

of emotional eating postoperatively and it therefore unknown how

emotional eating developed over time. Moreover, the follow-up time

of 2 years may not have been long enough to detect non-response.

Lastly, this study suffered from a poor response rate as 43% of the

participants were excluded from the final analysis.

In order to develop a full picture of the relationship between

emotional eating and postoperative weight loss, additional studies will

be needed. Prospective studies in large cohorts (eg, participants

undergoing RYGB, as well as sleeve gastrectomy) should examine the

effect of preoperative emotional eating on long-term weight loss out-

comes including non-response. Longitudinal studies could gain

insights in the development of emotional eating over time and how

this may contribute to non-response. The yields of additional studies

may result in a number of practical implications like improvement of

preoperative evaluation and subsequent patient selection.

In conclusion, the current study found no association between

preoperative emotional eating and EWL, nor between preoperative

emotional eating and TWL 2 years after RYGB. When focusing on

emotional eating specifically in response to diffuse emotions, it

seemed that emotional eating had a negative impact on EWL although

this was not applicable for TWL. This study faced multiple limitations

such as response bias, underreporting bias and a poor response rate

thereby hampering clinical guidance.

ACKNOWLEDGEMENTS

None.

CONFLICT OF INTEREST

The authors declare that they have no conflict of interest.

AUTHORS CONTRIBUTION

Authors J. Schellekens, D.S. Bonouvrie, M. van de Wal designed the

study and wrote the study protocol. L. Janssen, F.M.H. van Dielen,

W.K.G. Leclercq and AL participated in conducting the study.

J. Schellekens and M.M. Romeijn conducted the statistical analysis.

J. Schellekens wrote the first draft of the manuscript, M.M. Romeijn

revised the manuscript multiple times. All authors have contributed

to, and have approved the final manuscript.

TABLE 4 Multiple linear regression analysis for predictors of TWL 2 years after surgery

Emotional eating overall
Emotional eating in response
to clearly labelled emotions

Emotional eating in
responseto diffuse emotions

Beta coefficient P value Beta coefficient P value Beta coefficient P value

Model 1b Emotional eating �.04 .65 �.03 .66 �.10 .18

Model 2c Emotional eating �.04 .65 �.04 0.64 �.11 .18

Anxiety �.05 .56 �.05 0.55 �.04 .65

Depression .05 .58 .05 0.58 .05 .49

Model 3d Emotional eating �.04 .65 �.04 .65 �.12 .15

Anxiety �.06 .43 �.06 .42 �.05 .48

Depression .07 .37 .07 .37 .08 .30

Age �.09 .24 �.09 .24 �.08 .29

Gender .03 .75 .03 .74 .03 .65

Marital status .02 .76 .02 .76 .03 .72

Diabetes mellitus type 2 �.10 .19 �.10 .19 �.13 .11

Initial BMI .30 <.001a .30 <.001a .29 <.001a

Preoperative psychological intervention �.05 .49 �.05 .49 �.04 .59

Note: Dependent variable: %TWL 2-year after surgery.

Abbreviation: BMI, body mass index.
aP value ≤ .05.
bModel 1: predictor emotional eating (overall or in response to clearly labelled, or in response to diffuse emotions);
cModel 2: predictor emotional eating (overall or in response to clearly labelled, or in response to diffuse emotions), anxiety, and depression;
dModel 3: predictor emotional eating (overall or in response to clearly labelled, or in response to diffuse emotions), anxiety, depression, age, gender, marital

status, diabetes mellitus type 2, BMI and preoperative psychological intervention.

6 of 7 ROMEIJN ET AL.



ORCID

Marleen M. Romeijn https://orcid.org/0000-0001-6582-5255

REFERENCES

1. Cooper TC, Simmons EB, Webb K, Burns JL, Kushner RF. Trends in weight

regain following roux-en-Y gastric bypass (RYGB) bariatric surgery. Obes

Surg. 2015;25(8):1474-1481. https://doi.org/10.1007/s11695-014-1560-z.

2. Amundsen T, Strømmen M, Martins C. Suboptimal weight loss and

weight regain after gastric bypass surgery-postoperative status of energy

intake, eating behavior, physical activity, and psychometrics. Obes Surg.

2017;27(5):1316-1323. https://doi.org/10.1007/s11695-016-2475-7.

3. Uittenbogaart M, de Witte E, Romeijn MM, Luijten AAPM, van

Dielen FMH, Leclercq WKG. Primary and secondary nonresponse fol-

lowing bariatric surgery: a survey study in current bariatric practice in

The Netherlands and Belgium. Obes Surg. 2020 Sep;30(9):3394-3401.

https://doi.org/10.1007/s11695-020-04574-5.

4. Bonouvrie DS, Uittenbogaart M, Luijten AAPM, van Dielen FMH,

Leclercq WKG. Lack of standard definitions of primary and secondary

(non)responders after primary gastric bypass and gastric sleeve: a sys-

tematic review. Obes Surg. 2019;29(2):691-697. https://doi.org/10.

1007/s11695-018-3610-4.

5. van Strien T, Herman CP, Verheijden MW. Eating style, overeating

and weight gain. A prospective 2-year follow-up study in a represen-

tative Dutch sample. Appetite. 2012;59(3):782-789. https://doi.org/

10.1016/j.appet.2012.08.009.

6. Opolski M, Chur-Hansen A, Wittert G. The eating-related behaviours,

disorders and expectations of candidates for bariatric surgery. Clin

Obes. 2015;5(4):165-197. https://doi.org/10.1111/cob.12104.

7. van Strien T, Frijters JER, Bergers GPA, Defares PB. The Dutch eating

behavior questionnaire (DEBQ) for assessment of restrained, emotional,

and external eating behavior. Int J Eating Disorders. 1986;5(2):295-315.

8. Monpellier VM, Janssen IMC, Antoniou EE, Jansen ATM. Weight

change after roux-en Y gastric bypass, physical activity and eating

style: is there a relationship? Obes Surg. 2019;29(2):526-533. https://

doi.org/10.1007/s11695-018-3560-x.

9. Miller-Matero LR, Bryce K, Saulino CK, Dykhuis KE, Genaw J,

Carlin AM. Problematic eating behaviors predict outcomes after bar-

iatric surgery. Obes Surg. 2018;28(7):1910-1915. https://doi.org/10.

1007/s11695-018-3124-0.

10. Castellini G, Godini L, Amedei SG, Faravelli C, Lucchese M, Ricca V.

Psychological effects and outcome predictors of three bariatric sur-

gery interventions: a 1-year follow-up study. Eat Weight Disord. 2014;

19(2):217-224. https://doi.org/10.1007/s40519-014-0123-6.

11. Wedin S, Madan A, Correll J, et al. Emotional eating, marital status

and history of physical abuse predict 2-year weight loss in weight loss

surgery patients. Eat Behav. 2014;15(4):619-624. https://doi.org/10.

1016/j.eatbeh.2014.08.019.

12. Canetti L, Berry EM, Elizur Y. Psychosocial predictors of weight loss

and psychological adjustment following bariatric surgery and a

weight-loss program: the mediating role of emotional eating. Int J Eat

Disord. 2009;42(2):109-117. https://doi.org/10.1002/eat.20592.

13. Fried M, Yumuk V, Oppert JM, et al. Interdisciplinary European guide-

lines on metabolic and bariatric surgery. Obes Surg. 2014;24(1):42-55.

https://doi.org/10.1007/s11695-013-1079-8.

14. van Strien, T. Nederlandse Vragenlijst voor Eetgedrag (NVE), hand-

leiding [Dutch Eating Behaviour Questionnaire. Manual]. Amsterdam,

Hogrefe: 2005

15. Domoff SE, Meers MR, Koball AM, Musher-Eizenman DR. The valid-

ity of the Dutch eating behavior questionnaire: some critical remarks.

Eat Weight Disord. 2014;19(2):137-144. https://doi.org/10.1007/

s40519-013-0087-y.

16. Hörchner R, Tuinebreijer W, Kelder H. Eating patterns in morbidly obese

patients before and after a gastric restrictive operation. Obes Surg. 2002;

12(1):108-112. https://doi.org/10.1381/096089202321144676.

17. Derogatis LR. Unger R. Symptom Checklist-90-Revised. The Corsini

Encyclopedia of Psychology 2010

18. Arrindell WA, Ettema H. Dimensional structure, reliability and validity

of the Dutch version of the symptom checklist (SCL-90): data based

on a phobic and a 'normal' population. Nederlands Tijdschrift Psycho-

logie. 1981;36:108.

19. Barhouch AS, Padoin AV, Casagrande DS, et al. Predictors of excess

weight loss in obese patients after gastric bypass: a 60-month follow-

up. Obes Surg. 2016;26(6):1178-1185. https://doi.org/10.1007/

s11695-015-1911-4.

20. Corcelles R, Boules M, Froylich D, et al. Total weight loss as the out-

come measure of choice after roux-en-Y gastric bypass. Obes Surg.

2016;26(8):1794-1798. https://doi.org/10.1007/s11695-015-2022-y.

21. Stenberg E, Näslund I, Persson C, et al. The association between

socioeconomic factors and weight loss 5 years after gastric bypass

surgery. Int J Obes (Lond). 2020;44:2279-2290. https://doi.org/10.

1038/s41366-020-0637-0.

22. Kalarchian MA, Marcus MD, Levine MD, Soulakova JN,

Courcoulas AP, Wisinski MS. Relationship of psychiatric disorders to

6-month outcomes after gastric bypass. Surg Obes Relat Dis. 2008;4

(4):544-549. https://doi.org/10.1016/j.soard.2008.03.003.

23. Green AE, Dymek-Valentine M, Pytluk S, Le Grange D, Alverdy J. Psy-

chosocial outcome of gastric bypass surgery for patients with and

without binge eating. Obes Surg. 2004;14(7):975-985. https://doi.

org/10.1381/0960892041719590.

24. Kalarchian MA, King WC, Devlin MJ, et al. Psychiatric disorders and

weight change in a prospective study of bariatric surgery patients: a

3-year follow-up. Psychosom Med. 2016;78(3):373-381. https://doi.

org/10.1097/PSY.0000000000000277.

25. Rutledge T, Groesz LM, Savu M. Psychiatric factors and weight loss

patterns following gastric bypass surgery in a veteran population.

Obes Surg. 2011;21(1):29-35. https://doi.org/10.1007/s11695-009-

9923-6.

26. White MA, Kalarchian MA, Levine MD, Masheb RM, Marcus MD,

Grilo CM. Prognostic significance of depressive symptoms on weight

loss and psychosocial outcomes following gastric bypass surgery: a

prospective 24-month follow-up study. Obes Surg. 2015;25(10):1909-

1916. https://doi.org/10.1007/s11695-015-1631-9.

SUPPORTING INFORMATION

Additional supporting information may be found online in the

Supporting Information section at the end of this article.

How to cite this article: Romeijn MM, Schellekens J,

Bonouvrie DS, et al. Emotional eating as predictor of weight

loss 2 years after Roux-en-Y gastric bypass. Clin Obes. 2021;

11:e12458. https://doi.org/10.1111/cob.12458

ROMEIJN ET AL. 7 of 7

https://orcid.org/0000-0001-6582-5255
https://orcid.org/0000-0001-6582-5255
https://doi.org/10.1007/s11695-014-1560-z
https://doi.org/10.1007/s11695-016-2475-7
https://doi.org/10.1007/s11695-020-04574-5
https://doi.org/10.1007/s11695-018-3610-4
https://doi.org/10.1007/s11695-018-3610-4
https://doi.org/10.1016/j.appet.2012.08.009
https://doi.org/10.1016/j.appet.2012.08.009
https://doi.org/10.1111/cob.12104
https://doi.org/10.1007/s11695-018-3560-x
https://doi.org/10.1007/s11695-018-3560-x
https://doi.org/10.1007/s11695-018-3124-0
https://doi.org/10.1007/s11695-018-3124-0
https://doi.org/10.1007/s40519-014-0123-6
https://doi.org/10.1016/j.eatbeh.2014.08.019
https://doi.org/10.1016/j.eatbeh.2014.08.019
https://doi.org/10.1002/eat.20592
https://doi.org/10.1007/s11695-013-1079-8
https://doi.org/10.1007/s40519-013-0087-y
https://doi.org/10.1007/s40519-013-0087-y
https://doi.org/10.1381/096089202321144676
https://doi.org/10.1007/s11695-015-1911-4
https://doi.org/10.1007/s11695-015-1911-4
https://doi.org/10.1007/s11695-015-2022-y
https://doi.org/10.1038/s41366-020-0637-0
https://doi.org/10.1038/s41366-020-0637-0
https://doi.org/10.1016/j.soard.2008.03.003
https://doi.org/10.1381/0960892041719590
https://doi.org/10.1381/0960892041719590
https://doi.org/10.1097/PSY.0000000000000277
https://doi.org/10.1097/PSY.0000000000000277
https://doi.org/10.1007/s11695-009-9923-6
https://doi.org/10.1007/s11695-009-9923-6
https://doi.org/10.1007/s11695-015-1631-9
https://doi.org/10.1111/cob.12458

	Emotional eating as predictor of weight loss 2years after Roux-en-Y gastric bypass
	1  INTRODUCTION
	2  MATERIALS AND METHODS
	2.1  Study cohort
	2.2  Data collection
	2.3  The Dutch Eating Behaviour Questionnaire


	2.3  What is already known about this subject
	2.3  What this study adds
	Outline placeholder
	2.4  Symptom Checklist-90
	2.5  Weight change
	2.6  Statistical analysis

	3  RESULTS
	4  DISCUSSION
	ACKNOWLEDGEMENTS
	  CONFLICT OF INTEREST
	  AUTHORS CONTRIBUTION
	REFERENCES


