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Abstract

Background: Depression and Binge Eating Disorder (BED) are prevalent among bariatric 

surgery candidates. Depression subtypes may be differentially related to obesity, such that 

the atypical subtype predicts poorer outcomes. However, no research has examined depression 

subtypes, BED, and weight loss in bariatric candidates.

Objective: To examine whether pre-surgical atypical depressive symptoms, compared to no 

depressive and melancholic depressive symptoms, were associated with higher rates of pre-

surgical BED, binge eating severity, and poorer post-surgical weight loss trajectories among 

bariatric candidates.

Setting: An outpatient Midwest bariatric clinic.

Method: Participants were 345 adults (aged 46.27±12.78 years, 76% female; 

BMI=49.84±8.51kg/m2) who received a pre-surgical evaluation. Depression subtypes 

(melancholic, atypical, and no depressive symptoms) were categorized using the Beck Depression 

Inventory-II. BED diagnosis and severity were evaluated using the Eating Disorder Diagnostic 

Scale and Binge Eating Scale, respectively. Weight loss trajectories were calculated as percent 

total body weight loss (%TBWL) post-surgery.

Results: Using no depression as the referent, participants reporting melancholic symptoms 

(OR=7.60, p<.001 CI95 [2.59–22.28]) and atypical symptoms (OR=10.11, p<.01 CI95 [2.69–

37.94]) were more likely to meet criteria for BED. Patients with atypical depressive symptoms 

exhibited the highest binge eating severity scores (M=23.03). Depression subtypes did not predict 

%TBWL trajectories within 18-months post-bariatric surgery.
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Conclusions: Patients reporting pre-operative atypical depressive symptoms were more likely to 

meet criteria for comorbid BED diagnosis and have greater binge eating severity but did not have 

poorer weight loss within 18-months post-surgery. Future studies with longer-term follow-up and 

corresponding measures of post-surgical depression and binge eating pathology are warranted.
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Introduction

Depression and obesity are public health crises and their bidirectional relationship is 

well-documented, such that obesity predicts depression onset and vice versa.1–2 This 

relationship may differ by depression subtype, namely atypical versus melancholic-type 

feature profiles.3–7 Melancholic depression involves more traditional symptoms such as sad 

mood or thoughts of worthlessness (i.e., cognitive/affective symptoms). Atypical depression 

features are characterized by significant mood reactivity, interpersonal rejection sensitivity, 

and at least two associated symptoms of leaden paralysis (fatigue that produces heavy 

feelings in the arms or legs), hyperphagia, or hypersomnia (i.e., somatic symptoms).8 When 

considering weight status and cardiometabolic disease, the atypical subtype has been linked 

to obesity in longitudinal2,6 and cross-sectional studies.3,9–11 The symptoms of hyperphagia 

(i.e., increased appetite/weight gain) and hypersomnia (i.e., increased sleep), in particular, 

have been associated with higher body mass index (BMI) when compared to individuals 

with non-atypical depressive symptoms or those with no history of depression.3–5,7 Given 

that atypical depressive symptoms have been prospectively associated with increased BMI 

and waist circumference as well as higher incidence of metabolic disease and fasting glucose 

over a 5.5-year period in the general population,6,12 patients in this subgroup may be at 

particularly high risk for maladaptive eating, activity, and/or sleep behaviors that result in 

weight gain.

Among bariatric surgery candidates, depression is the most commonly reported mental 

illness, with a recent meta-analysis indicating 19% of patients meeting clinical criteria 

for depression, a rate over double that of the general population.13 Despite this high 

prevalence, depression subtypes have yet to be examined in bariatric surgery populations. 

This is surprising not only due the high rates of depression but also given evidence that 1) 

depressive symptoms overall have been linked to poorer post-surgical weight loss outcomes 

– though the literature is mixed14,15 – and 2) atypical depression features, in particular, 

predict the greatest weight gain over time in non-bariatric samples.6 Failure to examine 

depressive subtypes may explain some of the inconsistencies in the literature and suggest 

these subtypes may be important to examine among those seeking surgical weight loss. 

Given its unique symptom presentation, the atypical depression subtype may also be most 

strongly related to disordered eating behaviors and Binge Eating Disorder (BED), another 

psychosocial risk factor in surgical candidates.

A considerable proportion of bariatric surgery candidates report a history of disordered 

eating prior to surgery16, with data that approximately 43% of patients engage in some type 
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of binge eating behavior.17 Further, a significant proportion of patients meet criteria for 

BED, which is characterized in the DSM-5 as recurrent binge eating episodes and subjective 

feelings of loss of control resulting in marked distress.8 Recent prevalence estimates of 

lifetime and twelve-month BED in the US population are 0.85% and 0.44%, respectively.18 

The prevalence of BED among bariatric patients is estimated to be 17%,13 a rate almost 

twenty times higher than the general population. As with the depression literature, data are 

mixed regarding the impact of pre-surgical BED on post-surgical weight loss outcomes.19–21 

However, data linking pre-surgical BED to the occurrence of post-surgical eating disorder 

pathology is more consistent.20,22–25 Given the robust body of literature supporting post-

surgical eating disorder pathology as a predictor of poor weight-loss outcomes, both pre- 

and post-surgical eating disorder pathology remain important factors for examination among 

bariatric surgery patients.22,23

Taken together, these above findings highlight the complex relationships between pre- 

and post-surgical mood and eating disorders on weight-loss outcomes as well as the 

potential relationship between depressive subtypes and BED symptoms.26 Evidence in 

non-bariatric samples suggests that atypical symptoms may contribute relatively more to 

emotional eating,27 cardiometabolic risk factors,12 and even mortality28 than do melancholic 

symptoms. Thus, although depressive symptoms in general may be problematic, the 

potential risk for problematic eating behavior, poor weight loss, and/or weight regain 

following surgery may be even greater among those with a history of depression with 

atypical features. Unfortunately, no research to date has examined the association between 

depression subtypes and BED among individuals with severe obesity presenting for surgical 

weight loss treatment. Therefore, the objectives of this study were to: 1) examine whether 

specific depression subtypes were associated with higher rates of self-reported BED and 

binge eating severity among bariatric surgery candidates, and 2) evaluate the impact of 

each depression subtype on trajectories of percent total body weight loss (%TBWL). We 

hypothesized that patients reporting atypical depressive symptoms, indexed primarily by 

hyperphagia, hypersomnia, and leaden paralysis (e.g., fatigue), would be more likely to meet 

criteria for DSM-5 BED, exhibit higher binge eating severity in comparison to patients 

reporting no depressive or melancholic depressive symptoms prior to surgery, and exhibit the 

poorest weight loss outcomes.

Materials and Methods

Participants

Participants were 345 adults who received a pre-surgical evaluation for laparoscopic Roux-

en-Y gastric bypass (LRYGB) or sleeve gastrectomy (SG) bariatric surgery at a bariatric 

surgical center in the Midwest. Given the data were collected via retrospective chart review, 

only data from the pre-surgical evaluation and post-surgical follow-up visits were extracted 

from available charts. The reason for lack of follow-up data was not extracted or coded in 

this archival study; thus, we do not have detailed information about why participants did not 

have follow-up data (e.g., whether the reason was elective or not). Additional demographic 

information, including a breakdown by depressive subtype, can be found in Table 1.
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Measures

Depression subtypes.—Depression subtypes were assessed before surgery using the 

21-item Beck Depression Inventory-II (BDI-II),29 a well-validated measure for assessing 

depressive symptomatology with high internal consistency in the present sample (α=.92). 

To determine depression subtypes, BDI-II scores were first categorized dichotomously based 

on the presence or absence of clinically elevated depressive symptoms. Those reporting 

total scores <10 were identified as having no clinically significant depressive symptoms, 

while those with scores ≥ 10 were noted as meeting the threshold for clinically significant 

depressive symptoms in order to capture the widest range of clinically relevant thresholds 

of mild, moderate, or severe.29 Next, those participants meeting the criteria for clinically 

significant depression were further categorized according to melancholic versus atypical 

features based on their scores on individual items. In accordance with the core clinical 

features of atypical depression as indicated in the DSM-5,8 participants who endorsed 

hypersomnia (Item 16 ≥ 1 on the increased sleep response option), hyperphagia (Item 18 ≥ 

1 on the increased appetite response option), and leaden paralysis/fatigue (Item 20 ≥ 1) were 

identified as exhibiting atypical depressive symptoms. Given there was no direct measure of 

leaden paralysis, the fatigue item on the BDI-II was used as a proxy. Subsequently, those 

participants who did not endorse hypersomnia or hyperphagia symptoms were identified as 

having melancholic depressive symptoms. Of note, interpersonal rejection sensitivity was 

not included, as the BDI-II does not assess this symptom and no related data was collected at 

the time of the pre-surgical evaluation. Further, mood reactivity was not included, which is 

consistent with methodology used by Lojko and colleagues.11

Binge Eating Disorder Diagnosis and Severity.—Presence of BED among 

participants before surgery was determined from the Eating Disorder Diagnostic Scale 

(EDDS).30 An algorithm based on DSM-5 is used to detect individuals meeting criteria 

for an eating disorder, including BED. The EDDS is a robust, self-report instrument 

and demonstrates high reliability (α=.91) and validity (K=.74) in non-bariatric samples.30 

Importantly, the EDDS was previously evaluated as a screening tool for binge eating among 

the current sample, and shows promise as an adequate and effective instrument for bariatric 

surgery patients.31 The EDDS demonstrated high internal consistency in the present sample 

(α=.81).

Severity of binge eating was assessed using the Binge Eating Scale (BES).32 Higher 

scores on the BES indicate more severe binge eating behavior, with scores greater than 17 

indicating clinically significant binge eating symptoms.33 The BES is an effective screening 

instrument for BED among bariatric surgery patients34 and demonstrated high internal 

consistency in the present sample (α=.89).

Weight Loss Trajectories.: Trajectories of percent total body weight loss (%TBWL) 

were calculated as (weight loss in lbs) / (presurgical weight in lbs) x 100. Percent excess 

body weight loss (%EBWL) was also computed using the formula (weight loss in lbs) / 

(presurgical weight in lbs – ideal weight in lbs.) x 100, with ideal weight defined as the 

weight corresponding to a BMI of 25 kg/m2. Both %TBWL and %EBWL trajectories were 

calculated at 6, 12, and 18 months post-surgery.
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Procedure

All data were collected via retrospective chart review within the hospital’s bariatric surgery 

clinic. Participants aged 18 and older who presented for a pre-surgical evaluation between 

January 1, 2012 and January 1, 2016 were included the study. This research was approved 

by the hospital’s Institutional Review Board.

Data Analyses

We examined the depression and binge eating variables both categorically and continuously 

for the following reasons: analyses of continuous variables (e.g., depressive symptoms from 

the BDI-II, binge eating severity using the BES) typically yield greater variability, yet 

analyses of categorical variables (e.g., groups of depressive symptoms, BED diagnosis) 

often have more clinical utility for providers. For continuous analyses, a series of binary 

logistic regressions, multinomial logistic regressions, and analysis of variance (ANOVA) 

with Tukey’s Honest Significant Difference (HSD) post-hoc tests were calculated. For 

categorical analyses, we used a series of chi-square tests of 140 independence. Education 

was included as a covariate in the analyses due significant group differences (see Table 1).

A series of mixed linear models with growth curve analyses were calculated in SPSS 25.0 to 

examine the impact of each pre-surgical depression subtype on trajectories of %TBWL after 

surgery. Mixed linear models were conducted using all available data, therefore minimizing 

the impact of missing data in analyses. Growth parameters, including post-surgical time in 

months (linear slope) and time quadratic (quadratic slope), were entered as main effects 

into each model. Interaction terms between the two growth parameters and the depressive 

subtype predictor (with “no depression” as the reference group) were also entered into each 

model.

Results

Descriptive Statistics

Four participants failed to provide valid data on the BDI-II and were subsequently dropped 

from analyses. Of the remaining sample (n=341 participants), 221 (64.1%) reported at least 

mild depressive symptoms (BDI ≥ 10). Of those 221 participants with depressive symptoms, 

35 (15.8%) reported atypical depressive features while 186 (84.2%) exhibited a melancholic 

symptom profile. The average BES score for the sample was 16.92 (SD=9.14), which 

approaches the cut-off of indicating clinically significant binge eating symptoms.33

Depression and DSM-5 Binge Eating Disorder Diagnosis

Consistent with previous research from this sample31, approximately 16% (n=55) of the 

total sample met criteria for BED diagnosis utilizing the EDDS DSM-5 algorithm. Results 

of a chi-square test of independence revealed that participants categorized as meeting 

the threshold for any depressive symptoms were more likely to meet criteria for BED 

diagnosis when controlling for education, χ2(1)=18.78, p<.001. A binary logistic regression 

evaluating the relationship between continuous BDI-II total scores and BED diagnosis was 

also significant when controlling for education, χ2(7)=20.61, p<.01, such that participants 
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reporting higher scores on the BDI-II were slightly more likely to meet criteria for BED 

(OR=1.06, p<.001 95% CI [1.03, 1.09]).

A multinomial logistic regression analysis evaluating the relationships between the 

depressive symptom groups and BED diagnosis was also significant when controlling for 

education, χ2(8)=28.43, p<.001. Using the no depressive symptoms group as the reference 

group, participants reporting melancholic depressive symptoms (OR=7.60, p<.001 95% CI 

[2.59, 22.28]) and atypical depressive symptoms (OR=10.11, p<.01 95% CI [2.69, 37.94]) 

were 7.6 and 10.1 times more likely to meet criteria for BED, respectively. See Figure 1 for 

BED diagnosis prevalence by depressive symptom group.

Depression and Self-Reported Binge Eating Severity

A binary logistic regression evaluating the relationship between depressive symptoms 

(dichotomous yes/no) and self-reported binge eating severity was significant when 

controlling for education, χ2(7)=103.57, p<.001. These findings suggest that participants 

reporting more binge eating symptoms are 1.2 times more likely to report depressive 

symptoms, OR=1.20, p<.001 95% CI [1.15, 1.26]). Additionally, a linear regression 

examining the association between continuous BDI-II scores and binge eating severity 

revealed that higher depression scores were also associated with more binge eating 

symptoms when controlling for depression, β=.62, p<.001.

Results from an ANOVA test examining mean differences in self-reported binge eating 

scores by depressive symptom groups demonstrated a statistically-significant large effect 

when controlling for education, F (2,254)=56.30, p<.001, ηp
2=.31. Post hoc results using 

Tukey’s HSD test suggested that those reporting no depressive symptoms (M=9.77, 

SD=6.84) significantly differed from both the melancholic (M=19.87, SD=7.76) and atypical 

(M=22.97, SD=9.45) depressive symptom groups at the p<.001 level. The melancholic and 

atypical groups also significantly differed from one another (p<.05).

Weight Loss and Impact of Depression Subtypes on Weight Loss Trajectories

Average %TBWL at each timepoint post-surgery included: 28.61% at 6 months (n = 195), 

34.36% at 12 months (n = 171), and 35.30% at 18 months (n = 132). Post-surgical weight 

was captured for 57.2% of participants in our sample at six months, 50.1% at 12 months, 

and 38.7% at 18 months. Results of the series of mixed linear models revealed that neither 

the melancholic nor the atypical depressive subtypes had a significant impact on %TBWL 

trajectories after surgery (see Table S1 in supplementary materials). Parallel mixed linear 

models were also conducted using percent excess body weight loss (%EBWL) as the 

dependent variable. Results did not significantly differ from those of %TBWL.

Discussion

Results suggest that bariatric surgery candidates who present with atypical depressive 

symptoms before surgery are also more likely to meet criteria for self-reported, pre-operative 

BED than those without depression or those with the melancholic depressive subtype when 

controlling for education. This pattern was present when examining depressive symptoms 

both categorically and continuously. In comparison to patients reporting no depressive 
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symptoms before surgery, those reporting melancholic and atypical depressive symptoms 

pre-operatively were 7.6 and 10.1 times more likely to meet criteria for pre-operative 

BED diagnosis, respectively. In the sample, 21% of patients with melancholic depressive 

symptoms and 26% of patients with atypical depressive symptoms met criteria for BED 

diagnosis. In contrast, less than 1% of patients with no depressive symptoms met criteria for 

BED, suggesting that the presence of depressive symptoms is associated with greater self-

reported BED diagnosis among bariatric surgery candidates, and those patients presenting 

with atypical depressive symptoms may be at greatest risk for comorbid mood and eating 

pathology.

Similar results were found with regards to self-reported binge eating severity. Patients 

reporting clinically significant depressive symptoms were slightly more likely to endorse 

more severe binge eating pathology before surgery when controlling for education. 

In exploring differences between the depressive symptom groups, patients reporting 

melancholic and atypical depressive symptoms exhibited more severe binge eating 

behaviors. Further, those in the atypical group exhibited the highest binge eating severity 

scores, which were significantly higher than those in the melancholic group. Therefore, 

patients presenting with pre-operative atypical depressive symptoms appear to be at the 

highest risk for comorbid pre-operative problematic binge eating behaviors.

Contrary to our hypotheses, endorsement of pre-operative melancholic nor the atypical 

depressive subtypes was not associated with %TBWL trajectories within 18-months post-

bariatric surgery. Although no prior data exist evaluating the relationships between specific 

pre-operative depressive subtypes and post-surgical weight-loss outcomes, our finding are 

consistent with previous studies showing that pre-surgical depressive symptoms overall may 

not predict post-operative weight loss outcomes up to 24- to 36-months post-surgery.15,22 

However, it would be premature to conclude that depressive subtypes do not affect post-

surgical weight-loss, especially over longer follow-up periods. Specifically, more recent 

literature suggests that mood disorders may impact long-term outcomes (i.e., seven years 

post-surgery).35 In addition, post-surgical depressive and eating disorder symptoms have 

been associated with poorer post-surgical weight-loss outcomes.15,22,23 Unfortunately, 

neither depressive subtypes nor BED symptoms were assessed post-surgery using clinical 

diagnosis in our sample. Thus, the impact of depressive subtypes on post-surgical weight-

loss outcomes may depend on the interaction between depressive subtypes and BED 

symptoms post-bariatric surgery, may manifest at later term follow-ups, and may depend 

on greater clinical severity. Future studies evaluating the relationships between clinically 

diagnosed depressive subtypes and BED on long-term post-surgery are still warranted.

Overall, this research is the first to examine the associations between depression symptom 

groups, self-reported BED diagnosis, binge eating severity, and weight-loss trajectories 

among adults with severe obesity seeking bariatric surgery. Given that depression is the 

most common comorbidity with eating disorders36, our findings both support and advance 

the literature by suggesting that patients presenting pre-operatively with atypical depressive 

symptoms may be at the highest risk for comorbid BED and problematic binge eating 

behaviors. Education levels differed across depression groups in our study, such that patients 

in the atypical depressive symptoms group had significantly lower education levels (i.e., 
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lower % having a high school diploma) compared to patients in the melancholic or no 

depressive symptoms groups. Higher levels of education are shown to be protective against 

depressive symptoms, specifically among people from disadvantaged backgrounds.37 Low 

education and socioeconomic status (SES) are also strong risk factors for negative health 

outcomes broadly.38 Additional studies are needed to better understand the role of lower 

education and SES as risk factors for depression among different depression subtypes. 

Although no relationships were found between pre-surgical depressive subtypes and post-

surgical weight-loss trajectories within our relatively short follow-up period, our findings 

highlight a need for future research to elucidate the potential interactive effects of depressive 

subtypes and BED symptoms on post-surgical weight-loss outcomes.

Previous research in non-bariatric samples shows higher prevalence of atypical depressive 

symptoms among patients with obesity when compared to counterparts who have depression 

but do not have obesity.11 There are several potential reasons why atypical depressive 

symptoms contribute to the maintenance of disordered eating behaviors or vice versa. First, 

there are shared biological and pathophysiological pathways that underlie the relationship 

between depression, eating pathology, and obesity.26 Genetics, homeostatic disruptions, and 

neurobiological factors are proposed mechanisms by which depression and obesity onset and 

co-occur.39–41 Evidence also suggests that depressive subtypes may contribute to variability 

in these pathways. A recent study evaluated the associations between depressive subtypes 

(e.g., melancholic, atypical) and biological measures, and concluded that patients presenting 

with atypical depression exhibited greater inflammation and metabolic abnormalities.39 

Although a paucity of research exists evaluating inflammation and metabolic disturbance 

within eating disorders, previous research has shown that binge eating results in metabolic 

changes in young lean women, and that these effects are likely to be worsened among adults 

with obesity or insulin resistance.42 Given the distinct pathophysiological mechanisms 

associated with atypical depression, these pathways explain why atypical depression may 

predispose adults with severe obesity to develop disordered eating behaviors.

The results from this study have several important clinical implications. Our results suggest 

that BED diagnosis and problematic binge eating behaviors are the greatest among patients 

reporting atypical depressive symptoms. However, we did not find any direct relationships 

between pre-surgical depressive subtype (melancholic vs. atypical) and post-surgical weight-

loss trajectories, which may be a function of our relatively short follow-up period. We 

suggest that screening for the co-occurrence of depressive and BED symptoms at both pre- 

and post-bariatric surgery may allow health care providers to better determine those who 

may be at an increased risk for poorer eating- and weight-related outcomes post-surgery. 

Next, tailored interventions aimed at addressing both atypical depression symptoms and 

binge eating may improve patient outcomes at pre- and post-surgery. For example, cognitive 

behavioral therapy (CBT) is a well-established treatment for BED43,44 and depression 

(including depression with melancholic and atypical features).45 Additionally, previous 

research has shown that four-session CBT treatment for binge eating is effective in reducing 

these behaviors among bariatric surgery candidates.46 As such, CBT may be a viable 

adjunctive therapy to administer to patients in combination with bariatric surgery in order to 

address both atypical depression and binge eating symptoms.
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Our results should be considered within the context of their limitations. With the exception 

of our weight-loss trajectory analyses, data from the present study is cross-sectional in 

nature which limits our ability to make causal inferences on the depression-binge eating 

relationship. Patients presenting with atypical depressive symptoms may be at increased 

risk to meet criteria for BED diagnosis and clinically significant binge eating severity; 

however, it is also possible that atypical depressive symptoms are a consequence of binge 

eating, or that the relationship is bidirectional. Future studies should utilize longitudinal 

designs with repeated measures of depressive and eating disorder symptoms to infer the 

causality of these relationships. Next, this study utilized retrospective paper chart review, 

so we do not have detailed information on patients that did not have follow-up data within 

the time that data was extracted or the subsequent reasons as to why this occurred (e.g., 

excluded due to psychiatric comorbidity, elected not to proceed with surgery, moved, etc.). 

Prospective studies should collect more data on patients presenting for pre-bariatric surgery 

evaluations to determine reasons patients do/do not move forward with surgery. We also do 

not have data on depressive symptoms or BED symptoms post-bariatric surgery. While our 

weight-loss trajectory analyses show no relationship between depressive symptom groups 

and weight-loss outcomes, it is unclear if post-surgical BED symptoms in conjunction with 

depression would negatively impact weight-loss over a longer follow-up. Further, there 

was a drop in available chart data across the post-surgical follow-up period (57% at 6 

months vs. 38% at 18 months) for our weight-loss trajectory analyses. Patients with poorer 

weight loss outcomes and elevated mood or eating pathology may have been more likely 

to be lost to follow-up, which could have contributed to the non-significant findings with 

regard to weight loss outcomes. Future studies are needed evaluating the co-occurrence 

of depression and BED both pre- and post-bariatric surgery to determine the impact of 

these symptoms on long-term weight-loss outcomes. Additionally, our primary symptom 

measures required patients to self-report their symptoms. Future studies should utilize more 

robust instruments, such as structured clinical interviews, to assess depression and binge 

eating disorder diagnoses. Lastly, no direct measurement of leaden paralysis or interpersonal 

rejection sensitivity was included in the current study. Given that leaden paralysis and 

interpersonal rejection sensitivity are elements of the atypical specifier in DSM-5, it is 

unknown whether they contribute to the relationship between atypical depressive symptoms 

and binge eating among bariatric surgery patients. While we included fatigue as a proxy 

for leaden paralysis, future studies should include more comprehensive measures of atypical 

depressive symptoms to determine which symptoms are most salient with regards to binge 

eating.

Conclusions

The findings from this study are the first to delineate the association between pre-

surgical depressive symptom groups and self-reported binge eating diagnosis and severity 

among bariatric surgery candidates. Our results suggest that individuals reporting atypical 

depressive symptoms are 10.1 times more likely to meet criteria for comorbid BED 

diagnosis and report clinically significant binge eating severity. Bariatric surgery candidates 

reporting atypical depressive symptoms appear to be at most risk for binge eating diagnosis 

and severity. While our findings do not support a relationship between depressive subgroups 
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and weight-loss trajectories within 18-month post-surgery, future studies are needed 

evaluating the impact of co-occurring depression and BED symptoms on post-surgery 

weight related outcomes over longer follow-up periods. Future studies aimed at identifying 

treatment targets and developing structured interventions to improve atypical depressive 

symptoms and binge eating behaviors within this population may be warranted.
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Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Depressive symptoms are associated with Binge Eating Disorder diagnosis

• Atypical depressive symptoms associated with highest risk of Binge Eating 

Disorder

• Patients with atypical depressive symptoms exhibit greater binge eating 

severity

• Pre-operative depression subtypes did not predict 18-month post-surgical 

weight-loss
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Figure 1. 
Pre-surgical DSM-5 Binge Eating Disorder Diagnosis by Depressive Symptom Groups

Patients were categorized as meeting criteria for DSM-5 Binge Eating Disorder (BED) based 

on self-reported symptoms using the Eating Disorder Diagnostic Scale (EDDS) algorithm. 

Depressive symptom groups were categorized using self-reported scores on the Beck 

Depression Inventory- II (BDI-II). No depressive symptoms were categorized according to 

BDI-II scores < 10. Melancholic depressive symptoms were categorized according to BDI-II 

scores ≥ 10 without hyperphagia and hypersomnia. Atypical depressive symptoms were 

categorized according to BDI-II scores ≥ 10 with hyperphagia, hypersomnia, and leaden 

paralysis (fatigue used as proxy). In comparison to no depressive symptoms, patients with 

melancholic and atypical symptoms were 7.6 and 10.1 times as likely to meet criteria for 

BED when controlling for education, respectively.
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Table 1

Participant Characteristics by Depressive Symptom Groups

Depressive Symptoms

Total Sample (N = 
341)

No Depressive 

Symptoms
a
 (n = 120)

Melancholic Depressive 

Symptoms
b
 (n = 186)

Atypical Depressive 

Symptoms
c
 (n = 35)

Demographic Factors

 Age 46.27 ± 12.78
46.52 ± 13.54

a
46.86 ± 12.09

a
41.94 ± 13.33

a

 Sex (% female) 262 (75.9)
85 (70.8)

a
147 (79.0)

a
26 (74.3)

a

 Race/Ethnicity (% 
Caucasian)

283 (82.0)
97 (80.8)

a
149 (80.1)

a
33 (94.3)

a

 Marital Status (% 
married)

175 (50.7)
64 (53.3)

a
94 (50.5)

a
17 (48.6)

a

 Education (% high school 
diploma)

125 (36.2)
43 (35.8)

a
64 (34.4)

a
16 (45.7)

b

 Preoperative BMI (kg/m2) 49.84 ± 8.52
49.76 ± 9.50

a
50.24 ± 8.18

a
48.37 ± 6.50

a

Note. Means and standard deviations are presented for continuous variables. Frequencies and percentages are presented for categorical variables. 

Profiles with the same superscript (a,b) do not statistically differ from one another across each factor.

a
The group with no depressive symptoms had BDI-II scores < 10.

b
The group with melancholic depressive symptoms had BDI-II scores ≥ 10 without hyperphagia and hypersomnia.

c
The group with atypical depressive symptoms had BDI-II scores ≥ 10 with hyperphagia, hypersomnia, and leaden paralysis (fatigue used as 

proxy).
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